Supplementary Methods
tNGS workflow in KingMed Diagnostics
A 650 μL aliquot of each sample was liquefied with an equal volume of 80 mmol/L dithiothreitol, followed by vortexing for homogenization. Total nucleic acids were then extracted from 500 μL of the homogenate using the MagPure Pathogen DNA/RNA Kit (R6672-01B, Magen). Library was constructed using the Respiratory Pathogen Detection Kit (KS608-100HXD96, KingCreate), which involved two rounds of ultra-multiplex PCR with a panel of 174 primers to enrich pathogen targets. The resulting library was sequenced on an Illumina MiniSeq platform using a universal sequencing reagent kit (KS107-CXR, KingCreate), yielding approximately 100,000 single-end 100 bp reads per library on average. For bioinformatics analysis, raw data were processed using a dedicated data management system (v3.7.2, KingCreate) for adapter trimming, quality control (reads >50 bp, Q30>75%), and alignment to a custom pathogen database compiled from NCBI sources. Positive, negative, and no-template controls were included throughout the process.

tNGS workflow in HugoBiotech
200 μL of samples were used to extract DNA and RNA using the Nucleic acid Extraction Reagent Kit (YGZZ017, HugoBiotech, Beijing, China). Subsequently, the RNA was reverse-transcribed using the 1st Strand cDNA Synthesis Kit (YG-048, HugoBiotech, Beijing, China). The nucleic acids were enriched using the Multi-Pathogen Detection Reagent Kit (YG-032, HugoBiotech, Beijing, China), which is developed based on the Multiprime primer design platform. Library construction was performed with the Universal Sequencing Reaction Kit (YGZZ018, HugoBiotech, Beijing, China). Following library quality control, sequencing was conducted on the Illumina NextSeq2000 platform with a read length of single-end 75 bp. For each experimental batch, a no-template control (NTC) was included, with sterile water as the input. After obtaining the raw data, fastp (v0.20.0) with default parameters was used to filter out adapters and low-quality sequences. Next, bowtie2 was used to align the sequences to the human genome (GRCh38.101), thereby removing host-derived sequences. The remaining reads were then aligned to a local database using blast, which was compiled from NCBI Refseq and GenBank databases. Microbial identification was subsequently carried out based on the alignment results and primer information.
Key principles of distinguishing true pathogens from colonization
1. Microorganisms detected should be classified based on their pathogenicity into three categories: “pathogenic, opportunistic pathogens, and commensal/microecological microorganisms.” The specific classification as a pathogenic microorganism should be determined through a comprehensive assessment of clinical circumstances, considering factors such as age, specimen type, and microbial characteristics.
2. In cases where tNGS detects multiple opportunistic pathogens, but CMTs report one or more opportunistic pathogens, other opportunistic pathogens should be considered as commensal or microecological microorganisms.
3. Pathogenic microorganisms are generally considered causal pathogens. Opportunistic pathogens should be assessed in conjunction with host factors (e.g., immune status), clinical indicators (e.g., lab values, imaging features), treatment history, therapeutic outcomes, and traditional microbiological results to comprehensively determine whether they are pathogens.
4. Commensal or microecological microorganisms are typically not considered pathogens. However, if the host is in an immunocompromised state or if the results align with those of other microbiological tests or the clinical diagnosis, these microorganisms may be considered pathogenic.
5. When tNGS detects pathogenic or opportunistic pathogens that are inconsistent with the clinical suspicion, a reevaluation should be conducted. If, after review, these microorganisms are still not considered pathogenic, opportunistic pathogens should be regarded as commensal or microecological, while pathogenic microorganisms should be reassessed after ruling out the possibility of contamination. 
6. For pathogens with low microbial load, bioinformatics analysis and result reporting processes should be traced. A comprehensive analysis should be conducted by integrating host factors (immune status), clinical indicators (e.g., lab values, imaging features), and traditional microbiological results, with clinical case discussions held when necessary.
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Table S1 List of 174 pathogens targeted by the tNGS panel of KingMed Diagnostics
	Category
	Pathogens

	Gram-negative bacteria (36 types)​
	Klebsiella pneumoniae
	Acinetobacter ursingii
	Bordetella holmesii
	Burkholderia multivorans

	
	Klebsiella oxytoca
	Serratia marcescens
	Bordetella parapertussis
	Burkholderia mallei

	
	Klebsiella pneumoniae subsp. pneumoniae
	Proteus mirabilis
	Fusobacterium necrophorum
	Burkholderia pseudomallei

	
	Klebsiella variicola
	Stenotrophomonas maltophilia
	Fusobacterium nucleatum
	Legionella pneumophila

	
	Pseudomonas aeruginosa
	Haemophilus influenzae
	Bacteroides fragilis
	Legionella bozemanii

	
	Escherichia coli
	Elizabethkingia anophelis
	Brucella spp.
	Legionella longbeachae

	
	Enterobacter cloacae complex
	Elizabethkingia meningoseptica
	Burkholderia cepacia
	Legionella micdadei

	
	Acinetobacter baumannii
	Moraxella catarrhalis
	Burkholderia cenocepacia
	Neisseria meningitidis

	
	Acinetobacter johnsonii
	Bordetella pertussis
	Burkholderia contaminans
	Pasteurella multocida

	Gram-positive bacteria (39 types)
	Streptococcus pneumoniae
	Mycobacterium intracellulare
	Mycobacterium kansasii
	Arcanobacterium pyogenes

	
	Streptococcus pyogenes
	Mycobacterium chelonae-abscessus complex
	Mycobacterium marinum
	Corynebacterium diphtheriae

	
	Streptococcus agalactiae
	Mycobacterium chelonae
	Mycobacterium scrofulaceum
	Nocardia farcinica

	
	Streptococcus intermedius
	Mycobacterium abscessus
	Nocardia transvalensis
	Nocardia brasiliensis

	
	Mycobacterium avium complex
	Mycobacterium shimoidei
	Nocardia abscessus
	Nocardia asteroides

	
	Mycobacterium asiaticum
	Mycobacterium szulgai
	Nocardia caviae
	Nocardia otitidiscaviarum

	
	Mycobacterium simiae
	Mycobacterium fortuitum
	Nocardia terpenica
	Nocardia africana

	
	Mycobacterium xenopi
	Mycobacterium tuberculosis complex
	Nocardia nova
	Micromonospora pusilla

	
	Mycobacterium smegmatis
	Mycobacterium cryptum
	Staphylococcus aureus
	Rhodococcus equi

	
	Mycobacterium avium
	Mycobacterium gordonae
	Tropheryma whipplei
	

	Atypical pathogens
(7 types)
	Mycoplasma pneumoniae
	Chlamydophila psittaci
	Chlamydia trachomatis
	Ureaplasma urealyticum

	
	Ureaplasma parvum
	Chlamydophila pneumoniae
	Coxiella burnetii
	

	
	
	
	
	

	Fungi (19 types)
	Candida albicans
	Candida tropicalis
	Candida parapsilosis
	Candida glabrata

	
	Meyerozyma guilliermondii
	Pichia guilliermondii
	Trichosporon asahii
	Talaromyces marneffei

	
	Mucor racemosus
	Mucor irregularis
	Scedosporium apiospermum
	Scedosporium boydii

	
	Lichtheimia corymbifera
	Lichtheimia ramosa
	Rhizopus delemar
	Rhizopus microsporus

	
	Rhizopus oryzae
	Rhizomucor pusillus
	Fusarium spp.
	

	DNA viruses (33 types) 
	Human alphaherpesvirus 1​
	Human gammaherpesvirus 4
	Human adenovirus 11​
	Human adenovirus D​

	
	Human alphaherpesvirus 2​
	Human betaherpesvirus 6A
	Human adenovirus 14​
	Human adenovirus 4​

	
	Human alphaherpesvirus ​
	Human betaherpesvirus 6B
	Human adenovirus 21​
	Primate erythroparvovirus 1

	
	Human betaherpesvirus 5
	Human betaherpesvirus 7
	Human adenovirus 34
	Human polyomavirus 2

	
	Human bocavirus 1
	Human bocavirus 2
	Human adenovirus 35
	Human polyomavirus 4

	
	Human bocavirus 3
	Human bocavirus 4
	Human adenovirus 55
	Human polyomavirus 1

	
	Human adenovirus B
	Human adenovirus 3
	Human adenovirus C
	

	
	Human adenovirus 7
	Human adenovirus 1
	Human adenovirus 2​
	

	
	Human adenovirus 5
	Human adenovirus 6
	Human adenovirus 57​
	

	RNA viruses (40 types)
	Human respiratory syncytial virus A
	Human respiratory syncytial virus B
	Human coronavirus 229E
	Human coronavirus HKU1

	
	Human coronavirus NL63
	Human coronavirus OC43
	Human parainfluenza virus 4
	Influenza A virus H1N1

	
	Influenza A virus H3N2
	Influenza A virus H1N1 (2009)
	Influenza A virus H5N1
	Influenza A virus H7N9

	
	Influenza B virus Victoria lineage
	Influenza B virus Yamagata lineage
	Influenza C virus
	Human parainfluenza virus 1

	
	Human parainfluenza virus 2
	Human parainfluenza virus 3
	SARS-CoV-2
	Human metapneumovirus

	
	Human rhinovirus A
	Human rhinovirus B
	Human rhinovirus C
	Enterovirus A

	
	Coxsackievirus A2
	Coxsackievirus A5
	Coxsackievirus A6
	Coxsackievirus A10

	
	Coxsackievirus A16
	Enterovirus A71
	Enterovirus B
	Coxsackievirus B3

	
	Echovirus 18
	Echovirus 30
	Enterovirus C
	Enterovirus D

	
	Enterovirus D68
	Measles virus
	Rubella virus
	Mumps virus




Table S2 List of 266 pathogens targeted by the tNGS panel of HUGO Biotech
	Category
	Pathogens

	Gram-negative bacteria (69 types)​
	Brucella spp.
	Enterobacter cloacae complex
	Bartonella vinsonii
	Chryseobacterium indologenes

	
	Brucella melitensis
	Enterobacter cloacae
	Bartonella bacilliformis
	Streptobacillus moniliformis

	
	Escherichia coli
	Enterobacter hormaechei
	Bartonella vinsonii
	Ochrobactrum anthropi

	
	Rosemonas mucosa​
	Enterobacter ludwigii
	Elizabethkingia
	Aggregatibacter actinomycetemcomitans

	
	Haemophilus influenzae
	Kosakonia oryzae
	Providencia alcalifaciens
	Achromobacter xylosoxidans

	
	Klebsiella pneumoniae
	Enterobacter cancerogenus
	Providencia stuartii
	Edwardsiella tarda

	
	Moraxella catarrhalis
	Elizabethkingia meningoseptica
	Campylobacter fetus
	Bordetella trematum

	
	Neisseria meningitidis
	Acinetobacter baumannii
	Campylobacter jejuni
	Hafnia alvei

	
	Pseudomonas aeruginosa
	Acinetobacter calcoaceticus
	Campylobacter coli
	Eikenella corrodens

	
	​​Achromobacter​​spp.
	Acinetobacter ursingii
	Citrobacter freundii
	Capnocytophaga canimorsus

	
	Pseudomonas putida
	Proteus mirabilis
	Citrobacter braakii
	Yersinia enterocolitica

	
	Aeromonas hydrophila
	Proteus vulgaris
	Citrobacter koseri
	Leptospira interrogans

	
	Pseudomonas oryzihabitans
	Proteus penneri
	Vibrio vulnificus
	Borrelia burgdorferi

	
	Stenotrophomonas maltophilia
	Salmonella enterica
	Pasteurella multocida
	Borrelia duttonii

	
	Brevundimonas diminuta
	Burkholderia mallei
	Kingella kingae
	Treponema vincentii

	
	Aeromonas caviae
	Bacteroides fragilis
	Serratia liquefaciens
	

	
	Aeromonas sobria
	Bordetella pertussis
	Serratia marcescens
	

	
	Burkholderia cepacia complex
	Bartonella quintana
	Cardiobacterium hominis
	

	Gram-positive bacteria (72 types)
	Corynebacterium striatum
	Staphylococcus equorum
	Streptococcus infantarius
	Nocardia brevicatena

	
	Corynebacterium diphtheriae
	Staphylococcus simulans
	Streptococcus mutans
	Nocardia veterana

	
	Corynebacterium urealyticum
	Staphylococcus xylosus
	Streptococcus gordonii
	Mycobacterium tuberculosis complex

	
	Enterococcus faecalis
	Staphylococcus caprae
	Streptococcus sanguinis
	Mycobacterium abscessus

	
	Enterococcus faecium
	Staphylococcus schweitzeri
	Bacillus cereus group
	Mycobacterium chelonae

	
	Enterococcus avium
	Staphylococcus sciuri
	Clostridioides difficile
	Mycobacterium avium complex (MAC)

	
	Enterococcus gallinarum
	Staphylococcus argenteus
	Clostridium perfringens
	Mycobacterium kansasii

	
	Enterococcus casseliflavus
	Staphylococcus auricularis
	Tropheryma whipplei
	Mycobacterium intracellulare

	
	Gemella morbillorum
	Staphylococcus saprophyticus
	Listeria monocytogenes
	Mycobacterium marinum

	
	Streptococcus equi
	Staphylococcus lentus
	Gordonia bronchialis
	Mycobacterium malmoense

	
	Streptococcus cristatus
	Staphylococcus pseudintermedius
	Granulicatella adiacens
	Mycobacterium gilvum

	
	Rhodococcus equi
	Staphylococcus intermedius
	Nocardia asteroides
	Mycobacterium genavense

	
	Staphylococcus aureus
	Streptococcus agalactiae
	Nocardia farcinica
	Mycobacterium ulcerans

	
	Staphylococcus capitis
	Streptococcus dysgalactiae
	Nocardia abscessus
	Mycobacterium haemophilum

	
	Staphylococcus epidermidis
	Streptococcus pneumoniae
	Nocardia cyriacigeorgica
	Mycobacterium simiae

	
	Staphylococcus haemolyticus
	Streptococcus canis
	Nocardia otitidiscaviarum
	Mycobacterium neoaurum

	
	Staphylococcus hominis
	Streptococcus pyogenes
	Nocardia brasiliensis
	Mycobacterium scrofulaceum

	
	Staphylococcus lugdunensis
	Streptococcus suis
	Nocardia asiatica
	Mycobacterium smegmatis

	Atypical pathogens
(10 types)
	Legionella pneumophila
	Chlamydia psittaci
	Coxiella burnetii
	Anaplasma phagocytophilum

	
	Mycoplasma pneumoniae
	Orientia tsutsugamushi
	Chlamydia trachomatis
	

	
	Rickettsia prowazekii
	Rickettsia rickettsii
	Mycoplasma hominis
	

	Fungi (35 types)
	Rhizopus spp.
	Rhizomucor spp.
	Aspergillus flavus
	Aspergillus fumigatus

	
	Aspergillus niger
	Aspergillus terreus
	Aspergillus versicolor
	Aspergillus ochraceus

	
	Mucor spp.
	Mucor irregularis
	Rhizomucor pusillus
	Fusarium spp.

	
	Fusarium graminearum
	Fusarium oxysporum
	Fusarium equiseti
	Candida albicans

	
	Candida auris
	Candida glabrata
	Candida parapsilosis
	Candida tropicalis

	
	Candida dubliniensis
	Pneumocystis jirovecii
	Coccidioides immitis
	Cryptococcus neoformans

	
	Cryptococcus gattii
	Cryptococcus laurentii
	Scedosporium dehoogii
	Fonsecaea pedrosoi

	
	Exophiala dermatitidis
	Blastomyces dermatitidis
	Sporothrix schenckii
	Rhizopus oryzae

	
	Scedosporium apiospermum
	Talaromyces marneffei
	Histoplasma capsulatum
	

	Parasite (7 types)
	Toxoplasma gondii​​
	Taenia solium​​
	Angiostrongylus cantonensis​​
	Leishmania donovani​​

	
	Entamoeba histolytica​​
	Plasmodium malariae​​
	Clonorchis sinensis​​
	

	DNA viruses (17 types) 
	Human adenovirus A
	Human adenovirus B
	Human adenovirus C
	Human adenovirus D

	
	Human adenovirus E
	Human adenovirus F
	Human adenovirus G
	Human alphaherpesvirus 1 

	
	Human alphaherpesvirus 2 
	Human alphaherpesvirus 3 
	Human gammaherpesvirus 4 
	Human betaherpesvirus 5 

	
	Human betaherpesvirus 6A/B 
	Human bocavirus 
	Human polyomavirus 1 
	Human polyomavirus 2 

	
	Primate erythroparvovirus 1 
	
	
	

	RNA viruses (56 types)
	Human Rhinovirus A
	Influenza A virus subtype H3N2
	SARS-CoV-2 Omicron subvariant XBB.1
	Human parechovirus A

	
	Human Rhinovirus B
	Influenza A virus subtype H5N1
	Human coronavirus NL63
	Human parechovirus B

	
	Human Rhinovirus C
	Influenza A virus subtype H7N9
	Human coronavirus 229E
	Human parechovirus C

	
	Measles virus
	Influenza B virus
	Human coronavirus OC43
	Human parechovirus D

	
	Mumps virus
	Influenza C virus
	Human coronavirus HKU1
	Rotavirus A

	
	Human Respiratory Syncytial Virus A
	Severe acute respiratory syndrome coronavirus 2 
	Japanese encephalitis virus
	Middle East respiratory syndrome coronavirus 

	
	Human Respiratory Syncytial Virus B
	SARS-CoV-2 variant Alpha (B.1.1.7 lineage)
	Seoul orthohantavirus 
	Enterovirus A71

	
	Human Metapneumovirus
	SARS-CoV-2 variant Beta (B.1.351 lineage)
	Hantaan virus
	Echovirus 11 (Enterovirus B, serotype E11)

	
	Human Parainfluenza Virus 1
	SARS-CoV-2 variant Gamma (P.1 lineage)
	Rotavirus
	Rabies lyssavirus 

	
	Human Parainfluenza Virus 3
	SARS-CoV-2 variant Delta (B.1.617.2 lineage)
	Norovirus
	Severe fever with thrombocytopenia syndrome virus (SFTSV) or Dabie bandavirus (Bunyavirales)

	
	Human Parainfluenza Virus 2
	SARS-CoV-2 Omicron subvariant BA.5
	Enterovirus A
	Dengue virus

	
	Human Parainfluenza Virus 4
	SARS-CoV-2 Omicron variant (B.1.1.529 lineage)
	Enterovirus B
	Lymphocytic choriomeningitis virus 

	
	Influenza A virus
	SARS-CoV-2 Omicron subvariant BF.7
	Enterovirus C
	Sapovirus

	
	Influenza A virus subtype H1N1
	SARS-CoV-2 Omicron subvariant BQ.1.1
	Enterovirus D
	Zika virus



Table S3 List of 9 pathogens detected by serum IgM
	Category
	Pathogens

	Atypical pathogens
(4 types)
	Mycoplasma pneumoniae

	
	Chlamydia pneumoniae

	
	Legionella pneumophila

	
	Coxiella burnetii

	Virus (5 types)
	Parainfluenza viruses 1/2/3,

	
	Respiratory syncytial virus

	
	Influenza A virus

	
	Influenza B virus

	
	Adenovirus


 

Table S4 List of 13 pathogens detected by multiplex real-time PCR
	Category
	Pathogens

	Atypical pathogens
(2 types)
	Mycoplasma pneumoniae

	
	Chlamydia pneumoniae

	Virus (11 types)
	Rhinovirus

	
	Bocavirus

	
	Parainfluenza virus

	
	Coronavirus

	
	Respiratory syncytial virus

	
	Influenza A virus

	
	Influenza A virus subtype H1N1

	
	Influenza A virus subtype H3N2

	
	Metapneumovirus

	
	Influenza B virus

	
	Adenovirus



[bookmark: _GoBack]Table S5 The proportions of CMTs performed in the tNGS and control groups during exposure period
	Items
	tNGS, n (%)
(n=182)
	Control, n (%)
(n=338)
	p*

	Microscopy
	100 (54.05)
	628 (47.43)
	0.107

	Culture
	64 (34.59)
	562 (42.45)
	0.051

	G test
	35 (18.92)
	131 (9.89)
	<0.001

	GM test
	37 (20.00)
	134 (10.12)
	<0.001

	Serum IgM
	97 (52.43)
	595 (44.94)
	0.066

	Multiplex real-time PCR
	176 (95.14)
	1193 (90.11)
	0.038


Abbreviations: CMTs=conventional microbiological tests; tNGS=targeted next-generation sequencing; G test=1, 3-beta-Dglucan test; GM test=Galactomannan test; IgM=immunoglobulin M; PCR=polymerase chain reaction
* 2 test was used to compare proportions.

Table S6 Missing proportions of covariates
	Variables
	Number of missing cases
	Total participants
	Missing proportion, %

	Age
	0
	5431
	0

	Sex
	0
	
	0

	Duration ofsymptoms prior to
admission,
	227
	
	4.18

	Chronic heart and lung diseases
	0
	
	0

	Preterm birth
	12
	
	0.22

	Cesarean
	0
	
	0

	Temperature
	11
	
	0.20

	Respiratory rate,
	134
	
	2.46

	Pulse rate
	97
	
	1.79

	Diagnosis of severe pneumonia at admission
	0
	
	0

	WBC,
	395
	
	7.27

	LYM
	396
	
	7.29

	PLT
	396
	
	7.29

	Hb
	394
	
	7.25

	Alb,
	122
	
	2.25

	ALT
	197
	
	3.63

	PT
	153
	
	2.81

	Scr
	124
	
	2.28

	Radiological examination
	0
	
	0

	Bacteria detected by CMT
	0
	
	0

	Virus detected by CMT
	0
	
	0

	Fungi detected by CMT
	0
	
	0

	Atypical pathogens detected by CMT
	0
	
	0

	Antibiotics
	0
	
	0

	Antivirals
	0
	
	0

	Antifungals
	0
	
	0

	Oxygen administration
	0
	
	0

	Admission year 
	0
	
	0


Abbreviations: WBC=white blood cell; LYM=lymphocyte; PLT=platelet; Hb=Hemoglobin; Alb=albumin; ALT=alanine aminotransferase; PT=prothrombin time; Scr=serum creatinine; CMTs=conventional microbiological tests;


Table S7 Definitions and examples of pathogen-directed antimicrobial treatment
	Category
	Definition
	Examples

	
	
	Time
	Detected
pathogens
	Drugs

	Antibiotic de-escalation
	With prior empirical antibiotic treatment, discontinuation of ≥1 antibiotic drugs or transition to drugs with a lower antibiotic spectrum index based on detected pathogen.
	Day 0
	-
	Clarithromycin+
Fosfomycin

	
	
	Day 1
	-
	Clarithromycin

	
	
	Day 2
	-
	Clarithromycin+
Fosfomycin

	
	
	Day 3
	Mycoplasma pneumoniae
	Clarithromycin

	Antibiotic escalation
	With prior empirical antibiotic treatment, expansion to include ≥1 additional antibiotic drugs or transition to drugs with a higher antibiotic spectrum index based on detected pathogen.
	Day 0
	-
	Ceftriaxone

	
	
	Day 1
	-
	-

	
	
	Day 2
	Coronavirus+
Mycoplasma pneumoniae
	-

	
	
	Day 3
	-
	Azithromycin+
Levofloxacin

	Antibiotic adjustment
	With prior empirical antibiotic treatment,  maintenance of the same number of antibiotics and antibiotic spectrum index, and optimization of drug selection​based on activity against the identified pathogen.
	Day 0
	-
	Ceftazidime

	
	
	Day 1
	Rhinovirus+
Mycoplasma pneumoniae
	Ceftazidime

	
	
	Day 2
	-
	-

	
	
	Day 3
	-
	Azithromycin

	Initiated antiviral treatment with prior empirical antibiotic treatment
	With prior empirical antibiotic treatment, initiation of ≥1 antiviral drugs based on definitive viral etiology detection.
	Day 0
	-
	-

	
	
	Day 1
	-
	Piperacillin-Tazobactam

	
	
	Day 2
	Rhinovirus+
respiratory syncytial virus
	-

	
	
	Day 3
	
	Ribavirin

	Initiated antifungal treatment with prior empirical antibiotic treatment
	With prior empirical antibiotic treatment, initiation of ≥1 antifungal drugs​based on definitive fungal etiology detection.
	Day 0
	-
	Cefoperazone-Sulbactam+
Azithromycin

	
	
	Day 1
	-
	Cefoperazone-Sulbactam+
Azithromycin

	
	
	Day 2
	Rhinovirus
	Azithromycin

	
	
	Day 3
	Haemophilus influenzae+
Klebsiella pneumoniae+
Escherichia coli+
Staphylococcus aureus+
Candida parapsilosis+
Human Parainfluenza Virus 3+
Cytomegalovirus

	Fluconazole

	Initiated pathogen-directed antimicrobial treatment without prior empirical antibiotics
	Without prior empirical antimicrobial treatment,  initiation of antimicrobial drugs based on detected pathogen.
	Day 0
	-
	-

	
	
	Day 1
	Mycoplasma pneumoniae
	-

	
	
	Day 2
	-
	-

	
	
	Day 3
	-
	Azithromycin

	Continuation of appropriate empirical antimicrobial treatment
	The empirical antimicrobial treatment has covered the pathogen subsequently detected, and the appropriate empirical treatment continued.
	Day 0
	-
	Azithromycin

	
	
	Day 1
	Parainfluenza virus
	Azithromycin

	
	
	Day 2
	-
	Peramivir+Azithromycin

	
	
	Day 3
	Mycoplasma pneumoniae
	-

	
	
	Day 4
	
	Azithromycin


Note: Pathogen-directed antimicrobial treatment was highlighted in bold font


Table S8 Antibiotic spectrum index matrix
	Drug
	Antibiotic Spectrum Index

	Penicillin
	2

	Amoxicillin
	2

	Nitrofurantoin
	2

	Ampicillin
	2

	Metronidazole
	2

	Erythromycin
	2

	Cefdinir
	3

	Ornidazole
	3

	Cefaclor
	3

	Cefazolin
	3

	Fusidic acid
	3

	Cefcapene pivoxil
	3

	Azithromycin
	4

	Clarithromycin
	4

	Ceftazidime
	4

	Cefamandole
	4

	Cefuroxime
	4

	Sulfamethoxazole
	4

	Clindamycin
	4

	Sulfadiazine
	4

	Cefodizime
	4

	Teicoplanin
	5

	Ceftriaxone
	5

	Cefminox
	5

	Minocycline
	5

	Ceftizoxime
	5

	Doxycycline
	5

	Vancomycin
	5

	Chlortetracycline
	5

	Ceftobiprole
	5

	Gentamicin
	5

	Cefoxitin
	5

	Cefotaxime
	5

	Netilmicin
	5

	Amikacin
	6

	Fosfomycin
	6

	Linezolid
	6

	Cefoperazone-Sulbactam
	6

	Amoxicillin-Clavulanate
	6

	Ceftriaxone-Tazobactam
	7

	Ceftazidime-Tazobactam
	7

	Cefoperazone-Tazobactam
	8

	Piperacillin-Tazobactam
	8

	Ceftazidime-Avibactam
	8

	Faropenem
	8

	Levofloxacin
	9

	Biapenem
	9

	Meropenem
	10

	Moxifloxacin
	10

	Imipenem-Cilastatin
	11

	Tigecycline
	13

	Omadacycline
	13


Note: This table was adapted with modifications from Table 1 in Gerber JS, Hersh AL, Kronman MP, Newland JG, Ross RK, Metjian TA. Development and Application of an Antibiotic Spectrum Index for Benchmarking Antibiotic Selection Patterns Across Hospitals. Infect Control Hosp Epidemiol. 2017 Aug;38(8):993-997.
Table S9 Microbiological etiologies of children with lower respiratory tract infections
	
	tNGS (n=182)
	Control (n=338)

	Bacterial monoinfection
	11 (6.04)
	10 (2.96)

	Fungal monoinfection
	8 (4.40)
	0 (0.00)

	Viral monoinfection
	41 (22.53)
	61 (18.05)

	Atypical monoinfection
	49 (26.92)
	76 (22.49)

	Bacterial and fungal coinfection
	1 (0.55)
	0 (0.00)

	Bacterial and viral coinfection
	5 (2.75)
	1 (0.30)

	Bacterial and atypical coinfection
	5 (2.75)
	1 (0.30)

	Fungal and viral coinfection
	4 (2.20)
	2 (0.59)

	Fungal and atypical coinfection
	3 (1.65)
	2 (0.59)

	Viral and atypical coinfection
	15 (8.24)
	7 (2.07)

	Triple coinfection
	4 (2.20)
	0 (0.00)

	Quadruple coinfection
	0 (0.00)
	0 (0.00)

	No etiology
	36 (19.78)
	178 (52.66)


Note: We excluded possible colonized microbes in our analysis of microbiological etiology.


Table S10 Microbiological information for patients received pathogen-directed treatment
	Patient ID
	Smear and culture of respiratory tract
	Serum IgM
	G/GM test
	Multiplex real-time PCR
	tNGS

	tNGS group (n=75)

	6
	
	
	
	
	· Klebsiella pneumoniae
· Staphylococcus aureus
· Haemophilus influenza
· Methicillin-resistant Staphylococcus
· Pneumocystis jirovecii
· Human herpesvirus 5

	12
	
	
	
	
	· Pneumocystis jirovecii
· Human herpesvirus 5
· Human herpesvirus 6
· Chlamydia trachomatis

	21
	
	
	
	
	· Tropheryma whipplei
· Pneumocystis jirovecii
· Human herpesvirus 5

	27
	
	
	
	
	· Staphylococcus aureus
· Haemophilus influenza
· Non-tuberculous mycobacteria
· Human adenovirus

	34
	
	
	
	
	· Acinetobacter baumannii
· Pneumocystis jirovecii

	86
	
	
	
	
	· Haemophilus influenza
· Bordetella pertussis

	100
	
	
	
	· Mycoplasma pneumoniae
	· Mycoplasma pneumoniae

	104
	
	
	
	
	· Staphylococcus aureus
· Methicillin-resistant Staphylococcus
· Human parainfluenza virus type 3

	111
	
	
	
	
	· Staphylococcus aureus
· Methicillin-resistant Staphylococcus
· Pneumocystis jirovecii
· Human Respiratory Syncytial Virus A
· Mycoplasma pneumoniae

	117
	
	
	
	· Rhinovirus 
	· Staphylococcus aureus
· Micrococcus minutissimus
· Streptococcus anginosus
· Bordetella pertussis
· Fusobacterium nucleatum
· Rhinovirus A

	120
	
	
	
	· Rhinovirus 
	· Fusobacterium nucleatum
· Candida tropicalis
· Candida parapsilosis
· Pichia guilliermondii
· Rhinovirus A
· Human herpesvirus 7

	124
	
	
	
	
	· Haemophilus influenza

	128
	
	
	
	· Human metapneumovirus

	· Haemophilus influenza
· Streptococcus pneumoniae
· Klebsiella pneumoniae
· Fusobacterium nucleatum
· Human metapneumovirus
· Rhinovirus B
· Human herpesvirus 5

	134
	
	
	
	· Human metapneumovirus
	· Haemophilus influenza
· Escherichia coli
· Human parainfluenza virus 1
· Human parainfluenza virus 3
· Human metapneumovirus

	137
	
	
	
	· Human parainfluenza virus
	· Human parainfluenza virus 3
· Human herpesvirus 5

	141
	
	· Mycoplasma pneumoniae
	
	· Human parainfluenza virus
	· Human parainfluenza virus
· Human metapneumovirus
· Human herpes virus 4
· Mycoplasma pneumoniae

	147
	
	
	
	· Rhinovirus
· Human parainfluenza virus
· Mycoplasma pneumoniae
	· Human parainfluenza virus 3
· Rhinovirus A
· Mycoplasma pneumoniae

	149
	
	
	
	
	· Streptococcus pneumoniae
· Staphylococcus aureus
· Human parainfluenza virus 3

	158
	
	
	
	
	· Haemophilus influenza
· Staphylococcus aureus
· Rhinovirus A
· Mycoplasma pneumoniae

	170
	
	
	
	
	· Fusobacterium nucleatum
· Haemophilus influenza
· Streptococcus pneumoniae
· Human parainfluenza virus 1
· Human herpesvirus 7

	179
	· Candida albicans

	· Mycoplasma pneumoniae
	
	· Mycoplasma pneumoniae
	· Candida albicans
· Mycoplasma pneumoniae

	180
	
	
	
	
	· Bordetella pertussis
· Haemophilus influenza
· Rhinovirus
· Human parainfluenza virus 1
· Human herpes virus 4

	186
	
	· Mycoplasma pneumoniae
	
	
	· Klebsiella pneumoniae
· Rhinovirus A
· Mycoplasma pneumoniae

	201
	
	
	
	
	· Fusobacterium nucleatum
· Staphylococcus aureus
· Klebsiella pneumoniae
· Enterobactercloacae complex
· Candida parapsilosis
· Candida tropicalis
· Mycoplasma pneumoniae

	204
	
	
	
	
	· Moraxella catarrhalis
· Mycoplasma pneumoniae

	211
	
	
	
	
	· Haemophilus influenza
· Streptococcus anginosus
· Staphylococcus aureus
· Human parainfluenza virus 3
· Rhinovirus A
· Human herpesvirus 5
· Mycoplasma pneumoniae

	227
	
	
	
	
	· Fusobacterium nucleatum
· Aspergillus nigercomplex
· Human metapneumovirus
· Rhinovirus C

	230
	
	
	
	
	· Streptococcus pneumoniae
· Enterovirus A
· Human parainfluenza virus 4
· Mycoplasma pneumoniae

	251
	
	
	
	
	· Mycoplasma pneumoniae

	252
	
	
	
	
	· Fusobacterium nucleatum
· Staphylococcus aureus
· Bordetella pertussis
· Candida albicans
· Mycoplasma pneumoniae

	254
	
	
	
	
	· Streptococcus pneumoniae
· Moraxella catarrhalis
· Haemophilus influenza
· Enterovirus D68
· Human herpes virus 4
· Mycoplasma pneumoniae

	274
	
	
	
	
	· Fusobacterium nucleatum
· Staphylococcus aureus
· Human herpesvirus 5

	282
	
	
	
	· Rhinovirus 
· Mycoplasma pneumoniae
	· Macrolide-resistant mycoplasma pneumoniae

	287
	
	
	
	
	· Macrolide-resistant mycoplasma pneumoniae

	289
	
	
	
	
	· Rhinovirus A
· Macrolide-resistant mycoplasma pneumoniae

	291
	
	
	
	
	· Rhinovirus C
· Human herpes virus 4
· Mycoplasma pneumoniae

	316
	
	· Mycoplasma pneumoniae
	
	
	· Mycoplasma pneumoniae

	318
	
	· Mycoplasma pneumoniae
	
	· Rhinovirus
	· Human herpes virus 4
· Macrolide-resistant mycoplasma pneumoniae

	319
	
	· Mycoplasma pneumoniae
	
	
	· Haemophilus influenza
· WU Polyomavirus
· Human herpesvirus 5

	353
	
	· Mycoplasma pneumoniae
	
	· Rhinovirus
	· Haemophilus influenza
· Rhinovirus A

	358
	
	· Mycoplasma pneumoniae
	
	
	· Rhinovirus

	364
	
	· Mycoplasma pneumoniae
	
	
	· Haemophilus influenza
· Human herpesvirus 6
· Rhinovirus A
· Mycoplasma pneumoniae

	367
	· Gram positive coccus 
	
	
	· Rhinovirus
	· Streptococcus pneumoniae
· Human parainfluenza virus 3

	368
	
	
	
	· Human parainfluenza virus
	· Streptococcus pneumoniae
· Human bocavirus
· Human parainfluenza virus 3
· Mycoplasma pneumoniae

	369
	
	
	
	· Human parainfluenza virus
	· Haemophilus influenza
· Human parainfluenza virus 3

	370
	
	
	
	· Rhinovirus
	· Haemophilus influenza
· Klebsiella pneumoniae
· Escherichia coli 
· Enterococcus faecalis
· Aspergillus
· Rhinovirus C

	373
	
	
	
	· Human adenovirus
	· Haemophilus influenza
· Human adenovirus B

	375
	· Staphylococcus aureus
	
	
	
	· Staphylococcus aureus
· Pneumocystis jirovecii
· Human parainfluenza virus 3
· Human herpesvirus 5

	377
	
	
	
	
	· Staphylococcus aureus
· Haemophilus influenza
· Enterococcus faecalis
· Pneumocystis jirovecii
· Human parainfluenza virus 3
· Mycoplasma pneumoniae

	378
	
	· Mycoplasma pneumoniae
	
	
	· Haemophilus influenza
· Rhinovirus A
· Mycoplasma pneumoniae

	386
	
	
	
	
	· Haemophilus influenza
· Streptococcus agalactiae

	387
	
	
	
	
	· Escherichia coli 
· Streptococcus pneumoniae
· Enterobactercloacae complex
· Haemophilus influenza
· Nocardia brasiliensis
· Human herpesvirus 6

	390
	
	
	
	
	· Mycoplasma pneumoniae

	395
	
	
	
	1
	· Staphylococcus aureus
· Pneumocystis jirovecii
· Human adenovirus B
· Mycoplasma pneumoniae

	397
	
	
	
	
	· Macrolide-resistant mycoplasma pneumoniae

	401
	
	
	
	· Human parainfluenza virus
	· Human adenovirus B
· Human parainfluenza virus 3
· Mycoplasma pneumoniae

	403
	
	
	
	· Rhinovirus
	· Human adenovirus B
· Rhinovirus C
· Human herpesvirus 5
· Mycoplasma pneumoniae

	406
	· Gram negative bacilli 
· Gram positive coccus 
	
	
	
	· Macrolide-resistant mycoplasma pneumoniae

	408
	· Moraxella catarrhalis
	
	
	· Rhinovirus
	· Moraxella catarrhalis
· Rhinovirus A

	431
	
	
	
	· Human parainfluenza virus 
· Human adenovirus
· Mycoplasma pneumoniae
	

	448
	· Pseudomonas aeruginosa
	· Mycoplasma pneumoniae
	
	
	· Pseudomonas aeruginosa
· Streptococcus pneumoniae

	449
	· Gram negative bacilli 
	
	
	
	· Human coronavirus NL63
· Macrolide-resistant mycoplasma pneumoniae

	452
	
	
	
	
	· Macrolide-resistant mycoplasma pneumoniae

	455
	
	
	
	· Rhinovirus 
	· Acinetobacter baumannii
· Klebsiella pneumoniae
· Escherichia coli
· Staphylococcus lugdunensis

	466
	
	
	
	
	· Acinetobacter baumannii
· Candida parapsilosis
· Aspergillus flavus

	477
	
	· Mycoplasma pneumoniae
	
	· Rhinovirus
	· Moraxella catarrhalis
· Rhinovirus B
· Human herpesvirus 5

	479
	
	· Mycoplasma pneumoniae
	
	
	· Mycoplasma pneumoniae

	481
	
	
	
	
	· Moraxella catarrhalis
· Human bocavirus

	491
	· Haemophilus influenza
	
	
	· Rhinovirus
	· Haemophilus influenza
· Rhinovirus A
· Mycoplasma pneumoniae

	497
	
	· Chlamydia pneumoniae
	
	· Chlamydia pneumoniae
	· Streptococcus pneumoniae
· Haemophilus influenza
· Mycoplasma pneumoniae

	498
	
	
	
	
	· Staphylococcus aureus
· Moraxella catarrhalis
· Pneumocystis jirovecii
· Human herpesvirus 5

	499
	· Staphylococcus aureus
	
	
	
	· Pneumocystis jirovecii

	500
	
	
	
	
	· Human bocavirus

	508
	
	
	
	· Chlamydia trachomatis
	· Chlamydia trachomatis

	514
	
	· Mycoplasma pneumoniae
	
	· Rhinovirus
	· Pneumocystis jirovecii
· Rhinovirus C

	Control group (n=48)

	7
	· Enterobactercloacae complex
	
	
	
	

	70
	
	
	· Fungi
	· Human respiratory syncytial virus
	

	76
	· Gram positive coccus 
	
	
	· Influenza A
	

	122
	· Staphylococcus aureus
	
	
	
	

	125
	
	· Mycoplasma pneumoniae
	
	· Human respiratory syncytial virus
· Rhinovirus
	

	129
	
	· Mycoplasma pneumoniae
	
	· Mycoplasma pneumoniae
	

	152
	
	
	
	· Rhinovirus 
· Human bocavirus
· Human adenovirus
· Influenza B
	

	155
	
	
	
	· Human parainfluenza virus
	· Pneumocystis jirovecii
· Human parainfluenza virus 3
· Human respiratory syncytial virus

	163
	
	
	
	· Mycoplasma pneumoniae
	

	173
	
	· Mycoplasma pneumoniae
	
	
	

	183
	
	
	
	· Rhinovirus
· Mycoplasma pneumoniae
	

	192
	
	· Mycoplasma pneumoniae
	
	
	

	197
	
	
	
	· Mycoplasma pneumoniae
	

	198
	· Aspergillus niger 
	
	
	· Rhinovirus
· Human parainfluenza virus
· Human respiratory syncytial virus
	

	214
	
	· Mycoplasma pneumoniae
	
	· Human bocavirus
· Mycoplasma pneumoniae
	· Fusobacterium nucleatum
· Bordetella pertussis
· Candida albicans
· Human bocavirus A
· Human herpes virus 4
· Mycoplasma pneumoniae


	218
	
	· Mycoplasma pneumoniae
	
	· Rhinovirus
	

	229
	
	· Mycoplasma pneumoniae
	
	· Rhinovirus
	

	234
	
	· Mycoplasma pneumoniae
	
	
	

	235
	
	· Mycoplasma pneumoniae
	
	· Mycoplasma pneumoniae
	· Mycoplasma pneumoniae

	242
	
	· Legionella pneumophila
	
	· Mycoplasma pneumoniae
	

	250
	
	· Legionella pneumophila
	
	· Mycoplasma pneumoniae
	· Macrolide-resistant mycoplasma pneumoniae

	258
	
	· Mycoplasma pneumoniae
	
	· Mycoplasma pneumoniae
	

	266
	
	· Mycoplasma pneumoniae
	
	· Mycoplasma pneumoniae
	

	295
	
	· Mycoplasma pneumoniae
	
	· Mycoplasma pneumoniae
	

	296
	
	
	
	· Human respiratory syncytial virus
	· Human respiratory syncytial virus B
· Human herpesvirus 5
· Mycoplasma pneumoniae

	297
	
	· Mycoplasma pneumoniae
	
	· Mycoplasma pneumoniae
	

	307
	
	
	
	· Rhinovirus
	· Human herpesvirus 5
· Mycoplasma pneumoniae

	315
	
	
	
	· Mycoplasma pneumoniae
	

	320
	
	· Mycoplasma pneumoniae
	
	
	

	322
	
	· Mycoplasma pneumoniae
	
	
	

	331
	· Gram positive coccus 
· Gram negative bacilli 
· Staphylococcus aureus
· Haemophilus influenza

	
	
	· Human respiratory syncytial virus
	

	334
	
	
	
	· Rhinovirus
· Human parainfluenza virus
	

	361
	· Klebsiella oxytoca 
· Acinetobacter junii
· Pseudomonas
	
	
	· Rhinovirus
· Influenza A
	

	381
	
	· Mycoplasma pneumoniae
	
	
	

	383
	
	· Mycoplasma pneumoniae
	
	
	

	394
	· Haemophilus influenza
	
	
	· Human parainfluenza virus
	· Haemophilus influenza
· Staphylococcus aureus
· Human parainfluenza virus 3
· Human herpesvirus 5

	396
	· Moraxella catarrhalis
	
	
	· Rhinovirus
	

	409
	
	· Mycoplasma pneumoniae
	
	· Mycoplasma pneumoniae
	

	410
	
	· Mycoplasma pneumoniae
	
	· Mycoplasma pneumoniae
	

	414
	· Haemophilus influenza
	
	
	· Rhinovirus
· Human bocavirus
	

	423
	· Gram negative bacilli 
· Moraxella catarrhalis
	
	
	· Mycoplasma pneumoniae
	

	425
	
	· Mycoplasma pneumoniae
	
	
	

	430
	
	
	
	· Mycoplasma pneumoniae
	

	442
	
	
	
	· Rhinovirus
· Mycoplasma pneumoniae
	

	444
	
	
	
	
	· Streptococcus pneumoniae
· Staphylococcus aureus
· Human herpesvirus 6

	463
	
	· Mycoplasma pneumoniae
	
	· Mycoplasma pneumoniae
	

	467
	
	
	
	
	· Klebsiella pneumoniae
· Human parainfluenza virus 3

	470
	
	
	
	· Influenza A
	


Note: 9 participants (id: 155, 214, 235, 250, 296, 307, 394, 444, 467) in the control group had tNGS results because their tNGS testing was performed after the index time defined in this study.
The microbes identified as pathogens in the list above were indicated in bold.


Table S11 Antibiotics change patterns for children in the tNGS and control groups
	tNGS
	Control

	Patient ID
	Before
	After
	Patient ID
	Before
	After

	Antibiotic de-escalation

	12
	Piperacillin-Tazobactam
	Azithromycin
	122
	Cefoperazone-Sulbactam
	Cefazolin

	27
	Cefoperazone-Sulbactam
	Teicoplanin
	125
	Ceftriaxone
	Azithromycin

	86
	Piperacillin-Tazobactam
	Azithromycin
	129
	Levofloxacin
	Clarithromycin

	117
	Ceftriaxone
	Azithromycin
	214
	Fosfomycin
	Clarithromycin

	120
	Clarithromycin
	Ornidazole
	229
	Clarithromycin+Ceftriaxone
	Clarithromycin

	124
	Ceftriaxone+Azithromycin
	Cefdinir
	234
	Ceftriaxone
	Clarithromycin

	141
	Piperacillin-Tazobactam+Cefoperazone-Sulbactam
	Azithromycin
	242
	Cefoperazone-Sulbactam+Azithromycin
	Azithromycin

	170
	Piperacillin-Tazobactam+Azithromycin
	Ornidazole
	258
	Cefazolin+Piperacillin-Tazobactam
	Azithromycin

	180
	Ceftriaxone
	Azithromycin
	266
	Ceftriaxone+Clarithromycin
	Clarithromycin

	186
	Ceftriaxone+Azithromycin
	Azithromycin
	295
	Levofloxacin
	Minocycline

	230
	Ceftriaxone+Azithromycin
	Azithromycin
	297
	Fosfomycin
	Minocycline

	319
	Ceftriaxone
	Azithromycin
	307
	Piperacillin-Tazobactam
	Clarithromycin

	364
	Piperacillin-Tazobactam+Cefoperazone-Sulbactam
	Clarithromycin
	315
	Levofloxacin
	Clarithromycin

	367
	Cefoperazone-Sulbactam+Teicoplanin
	Cefdinir
	322
	Piperacillin-Tazobactam
	Clarithromycin

	377
	Fosfomycin
	Azithromycin
	381
	Piperacillin-Tazobactam
	Doxycycline

	378
	Cefoperazone-Sulbactam
	Azithromycin
	396
	Cefoperazone-Sulbactam
	Cefdinir

	386
	Piperacillin-Tazobactam
	Cefdinir
	423
	Cefoperazone-Sulbactam+Clarithromycin
	Clarithromycin

	403
	Cefoperazone-Sulbactam
	Azithromycin
	444
	Piperacillin-Tazobactam
	Cefdinir

	448
	Cefoperazone-Sulbactam
	Ceftazidime
	463
	Piperacillin-Tazobactam
	Clarithromycin

	479
	Piperacillin-Tazobactam
	Doxycycline
	
	
	

	491
	Cefoperazone-Sulbactam
	Cefaclor
	
	
	

	508
	Cefoperazone-Sulbactam
	Azithromycin
	
	
	

	Antibiotic escalation

	104
	Azithromycin
	Cefuroxime+Teicoplanin
	7
	Linezolid
	Piperacillin-Tazobactam

	128
	Piperacillin-Tazobactam
	Piperacillin-Tazobactam+Teicoplanin+Azithromycin
	250
	Clarithromycin
	Minocycline

	204
	Azithromycin
	Clarithromycin+Levofloxacin
	409
	Clarithromycin
	Doxycycline

	274
	Teicoplanin+Azithromycin
	Biapenem
	442
	Clarithromycin
	Doxycycline

	282
	Clarithromycin
	Minocycline
	
	
	

	318
	Clarithromycin
	Minocycline
	
	
	

	373
	Piperacillin-Tazobactam
	Biapenem
	
	
	

	397
	Clarithromycin
	Doxycycline
	
	
	

	406
	Clarithromycin
	Doxycycline
	
	
	

	408
	Clarithromycin
	Piperacillin-Tazobactam
	
	
	

	449
	Clarithromycin
	Doxycycline
	
	
	

	452
	Clarithromycin
	Doxycycline
	
	
	




Table S12 The associations of tNGS with antimicrobial stewardship in sensitivity analyses
	
	tNGS, n (%)
	Control, n (%)
	tNGS vs. Control

	
	
	
	Difference, % (95% CI)
	Ratio (95% CI)

	Analysis 1: Complete cases analysis 

	Provision of pathogen-directed treatment
	62/149 (41.61)
	36/262 (14.29)
	27.74 (18.78, 36.71)
	OR: 4.51 (2.80, 7.36)

	Time to provision of pathogen-directed treatment, mean (95% CI), hours
	58.52 (51.65, 65.40)
	83.23 (79.37, 87.10)
	-24.71 (-32.59, -16.83)
	HR: 3.79 (2.51, 5.71)

	Analysis 2: Excluded participants who received tNGS testing during the follow-up period

	Provision of pathogen-directed treatment
	75/181 (41.44)
	39/331 (11.78)
	29.67 (21.69, 37.66)
	OR: 5.32 (3.42, 8.38)

	Time to provision of pathogen-directed treatment, mean (95% CI), hours
	58.87 (52.67, 65.07)
	84.96 (81.71, 88.21)
	-26.09 (-33.09, -19.09)
	HR: 4.29 (2.91, 6.34)

	Analysis 3: Defined the index time as 00:00 on day 3 *

	Provision of pathogen-directed treatment
	150/267 (56.18)
	88/484 (18.18)
	38.00 (31.11, 44.87)
	OR: 5.76 (4.14, 8.08)

	Time to provision of pathogen-directed treatment, mean (95% CI), hours
	54.37 (49.86, 58.87)
	83.13 (80.58, 85.69)
	-28.77 (-33.95, -23.59)
	HR: 4.20 (3.23, 5.46)

	Analysis 4: Matched specific CMTs that were performed during the exposure period

	Provision of pathogen-directed treatment
	74/177 (41.81)
	39/326 (11.96)
	29.84 (21.77, 37.92)
	OR: 5.28 (3.40, 8.34)

	Time to provision of pathogen-directed treatment, mean (95% CI), hours
	58.85 (52.62, 65.07)
	84.88 (81.60, 88.17)
	-26.04 (-33.07, -19.00)
	HR: 4.37 (2.97, 6.42)

	Analysis 5: Excluded participants with a disease duration > 7 days prior to admission

	Provision of pathogen-directed treatment
	38/86 (44.18)
	18/156 (9.6)
	32.64 (21.02, 44.28)
	OR: 6.07 (3.21, 11.85)

	Time to provision of pathogen-directed treatment, mean (95% CI), hours
	56.02 (46.92, 65.13)
	84.09 (78.89, 89.28)
	-28.06 (-38.55, -17.58)
	HR: 4.82 (2.76, 8.41)


Abbreviations: tNGS=targeted Next-Generation Sequencing; CI=confidence interval; OR=odds ratio; HR=hazard ratio; CMTs=conventional microbiological tests;
Analysis 1 was further adjusted for duration of symptoms prior to admission and chest radiological examination and analysis 2 was further adjusted for duration of symptoms prior to admission because of residual imbalance after PS matching
* The increased sample size is attributable to the earlier index time and correspondingly reduced exclusions before matching.
