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Sequencing methods
Library preparation and sequencing was undertaken by NovoGene Bioinformatics Technology Co. Ltd. Pre-processing of data included merging paired-end reads using FLASH (v1.2.7) and filtering of raw tags using Qiime (v1.7.0) [1, 2]. Taxonomy was reported according to the reference SILVA138 database using UCHIME algorithm and chimera sequences were removed [2, 3]. Sequence analysis was performed using Uparse (v7.0.1090), with ≥97% similarity assigned to the same Operational Taxonomic Units (OTUs) [4]. Species annotation was undertaken using Mothur method against the SSUrRNA database of SILVA138 [5–7]. OTUs belonging to known environmental contaminants were excluded from the analysis [8] To ensure organisms reported for comparison to TAC were highly representative of the sample, results were filtered to genus which were present in ≥500 reads and represented ≥0.5% of the classified reads in the sample. To validate detections on TAC that were not identified on culture, all targets on TAC at either species or genus level were included.


Table S1 Additional antimicrobials added to Antimicrobial Spectrum Index 
	Drug
	MSSA
	Enterococcus spp.
	Anaerobic organisms
	Bacteroides fragilis
	Moraxella spp./Haemophilus influenzae
	Escherichia coli/Klebsiella spp.
	Enterobacter/Serratia/Citrobacter
	Extended spectrum beta lactamase producing organisms
	Pseudomonas
	MRSA
	Penicillin-resistant streptococcus
	Atypical respiratory pathogens$
	MDRO
	Total

	Ceftolozane/tazobactam
	0
	0
	1
	1
	1
	1
	1
	1
	1
	0
	0
	0
	1
	8

	Flucloxacillin
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1

	Teicoplanin
	1
	1
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	3


MDRO: Multi-drug resistant organism; MRSA: Methicillin resistant staphylococcus aureus; MSSA: Methicillin sensitive staphylococcus aureus.  $ Chlamydia pneumoniae, mycoplasma pneumoniae and Legionella pneumophila NB: This table is an addition to the original Antimicrobial Spectrum Index developed by Gerber et al 2017 [9].



Additional results
Mini-BAL samples
Due to the precautions associated with aerosol generating procedures during the COVID-19 pandemic, sample volumes could only be measured after aliquots were taken for routine investigations and TAC, which was possible in 84/91 (92%) of mini-BAL samples. There was a mean of 2,294 µL (SD 1,156) sample remaining after microbiology culture, which exceeded the 750 µL volume required for nucleic acid extraction. No adverse events were reported relating to sample collection. There was significant microbiological growth in 18/91(20%) of samples which underwent both microbiology culture and TAC.  Microbiology culture was more likely to be positive in patients with suspected VAP (8/17) than CAP (10/74), (Χ2 9.8037, p=0.002).

TAC 
TAC passed quality control in 99/100 assays. One assay failed as no human DNA was detected in the sample and no growth was detected on culture. This sample was excluded from sensitivity and specificity analysis. Excluding controls there were a total 496/9,108 (5.4%) hits on TAC with a mean Ct value of 29.5 (SD 5.2). Of these, 253 (63%) had a Ct value of ≤32. There was at least one detection with Ct ≤32 in 78/99 (79%) samples. Based on species specific targets, these results represented a median of one (IQR 0-2) bacterial species and one (IQR 0 -1) viral species detected per patient. 
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Fig. S1 Calculation data of custom TaqMan Array Card sensitivity and specificity for bacterial and fungal species.
This figure demonstrates the individual and combined data used to determine the sensitivity and specificity of a custom TaqMan Array Card (TAC). Species that are not grown on standard microbiology culture have been excluded. These data are limited to bacterial and fungal species on the card, where cycle threshold result was ≤32, and excludes higher taxonomic targets and viruses. Positive and negative results on TAC are compared to microbiology culture. * These species were replaced on the TAC for SARS-CoV-2 targets during the study.


Table S2 Growth on microbiology culture versus detection on TaqMan Array Card
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	Study ID
	Sample method
	Pathogen name
	TaqMan array confirmatory result and Ct value
	Species identified on TAC (Ct ≤32)
	Detection on TAC including non-specific targets (any Ct) 

	C001
	Mini-BAL
	Coagulase-negative Staphylococcus (CoNS)
	mecA: 29
	O
	ü

	C002
	ETT aspirate
	Klebsiella pneumoniae
	K. pneumoniae #1: 28
K. pneumoniae #2: 28
	ü
	ü

	C004
	ETT aspirate
	Candida albicans
	C. albicans: 27
Candida spp: 25
	ü
	ü

	C008
	Mini-BAL
	Pseudomonas aeruginosa
	P. aeruginosa: 37
	O
	ü

	C029
	Mini-BAL
	Enterococcus faecalis
	E. faecalis: 35
	O
	ü

	C032
	Mini-BAL
	Pseudomonas aeruginosa
	P. aeruginosa #1: 27
P. aeruginosa #2: 27
	ü
	ü

	C036
	Mini-BAL
	Moraxella catarrhalis
	M. catarrhalis: 21
	ü
	ü

	C037
	Mini-BAL
	Candida dubliniensis
	Candida spp: 23
18S rRNA: 24
	O
	ü

	C046
	Mini-BAL
	Staphylococcus aureus
	S. aureus #1: 28
S. aureus #2: 29
CoNS: 32
	ü
	ü

	C048
	ETT aspirate
	Morganella morganii
	M. morganii: 25
	ü
	ü

	C052
	Mini-BAL
	Pseudomonas aeruginosa
	P. aeruginosa: 22
P. aeruginosa: 20
	ü
	ü

	C057
	Mini-BAL
	Escherichia coli
	E. coli #1: 30
E. coli #2: 28
	ü
	ü

	C059
	Mini-BAL
	Staphylococcus aureus
	S. aureus #1: 26
S. aureus #2: 27
CoNS: 28
	ü
	ü

	
	
	Haemophilus influenzae
	H. influenzae #1: 19
H. influenzae #2: 19
	ü
	ü

	C067
	Mini-BAL
	Serratia marcescens
	S. marcescens #1: 23
S. marcescens #2: 21
	ü
	ü

	C089
	Mini-BAL
	Haemophilus influenzae
	H. influenzae #1: 18
H. influenzae #2: 19
	ü
	ü

	
	
	Streptococcus pneumoniae
	Streptococcus spp #1: 27
Streptococcus spp #2: 25
S. pneumoniae #1: 27
S. pneumoniae #2: 26
	ü
	ü

	C107
	Mini-BAL
	Haemophilus influenzae
	H. influenzae #1: 19
H. influenzae #2: 20
	ü
	ü

	C111
	Mini-BAL
	Streptococcus pneumoniae
	S. pneumoniae #1: 24
S. pneumoniae #2: 23
Streptococcus spp #1: 26
Streptococcus spp #2: 23
	ü
	ü

	
	
	Haemophilus influenzae
	H. influenzae #1: 20
H. influenzae #2: 21
	ü
	ü

	C121
	Mini-BAL
	Pseudomonas aeruginosa
	P. aeruginosa #1: 20
P. aeruginosa #2: 20
	ü
	ü

	CoNS: Coagulase negative staphylococcus; Ct: Cycle threshold; ETT: Endotracheal tube; Mini-BAL: Non-bronchoscopic bronchoalveolar lavage; TAC: TaqMan Array Card





Table S3 Validation of bacterial species identified on TaqMan Array Card using 16S rRNA gene sequencing
	Study ID
	Detection on TaqMan Array Card
	Cycle threshold(s)
	Detection on culture
	Validation by 16S rRNA gene sequencing*
	Corresponding 16S rRNA gene sequencing reads 
(n, % total classified reads)

	C001
	E. faecium
	27/27
	O
	O
	60
	(0.04)

	C002
	K. pneumoniae
	28/29
	P
	O
	0
	(0.00)

	C021
	S. pneumoniae
	31/29
	O
	P
	2242
	(2.42)

	
	H. influenzae
	27/28
	O
	P
	866
	(0.93)

	
	M. catarrhalis
	26
	O
	P
	2869
	(3.09)

	C025
	A. baumannii
	23/19
	O
	P
	63714
	(67.87)

	
	E. faecalis
	29
	O
	P
	621
	(0.66)

	
	S. maltophilia
	28
	O
	O
	4
	(0.00)

	C032
	P. aeruginosa
	27/27
	P
	P
	17737
	(26.71)

	C035
	M. catarrhalis
	29
	O
	P
	22921
	(40.58)

	C036
	M. catarrhalis
	21
	P
	P
	63354
	(87.07)

	C037
	P. aeruginosa
	23/20
	O
	P
	45361
	(57.41)

	C042
	S. epidermidis
	28
	O
	P
	4279
	(9.08)

	
	S. maltophilia
	28
	O
	P
	2975
	(6.31)

	C046
	S. pneumoniae
	26/26
	O
	P
	17625
	(21.29)

	
	H. influenzae
	24/24
	O
	P
	45805
	(55.33)

	
	S. aureus
	28/29
	P
	P
	1008
	(1.22)

	C048
	E. coli
	31
	O
	P
	1012
	(1.09)

	
	P. aeruginosa
	31
	O
	P
	1462
	(1.57)

	
	E. cloacae
	28/32
	O
	O
	197
	(0.21)

	
	M. morganii
	25
	P
	P
	27358
	(29.43)

	C049
	P. aeruginosa
	31
	O
	P
	4848
	(10.18)

	C052
	P. aeruginosa
	22/20
	P
	P
	92889
	(90.47)

	C057
	E. coli
	30/28
	P
	P
	18574
	(34.03)

	C059
	S. epidermidis
	28
	O
	P
	579
	(0.66)

	
	S. aureus
	26/27
	P
	P
	579
	(0.66)

	
	H. influenzae
	19/19
	P
	P
	63302
	(72.05)

	C062
	S. epidermidis
	31
	O
	N/A
	N/A

	C063
	P. aeruginosa
	27/26
	O
	P
	46063
	(58.18)

	
	M. catarrhalis
	23
	O
	P
	8366
	(10.57)

	C067
	K. pneumoniae
	28/29
	O
	O
	0 
	(0.00)

	
	S. marcescens
	23/21
	P
	P
	41176
	(65.26)

	C074
	S. aureus
	29/30
	O
	P
	1064
	(4.68)

	C078
	M. catarrhalis
	28
	O
	P
	11538
	(21.32)

	C084
	H. influenzae
	26/27
	O
	P
	747
	(1.25)

	C089
	H. influenzae
	18/19
	P
	P
	3203
	(5.36)

	
	S. pneumoniae
	27/26
	P
	P
	69857
	(76.60)

	C093
	S. pneumoniae
	31
	O
	P
	31307
	(37.35)

	
	H. influenzae
	24/26
	O
	P
	29454
	(35.14)

	C099
	H. influenzae
	27/29
	O
	P
	35855
	(54.46)

	C100
	S. pneumoniae
	29/32
	O
	P
	3609
	(3.61)

	C101
	S. pneumoniae
	31/31
	O
	P
	13653
	(15.60)

	C102
	S. pneumoniae
	31
	O
	P
	1321
	(2.73)

	C103
	H. influenzae
	31/29
	O
	P
	3809
	(10.57)

	
	M. catarrhalis
	27
	O
	P
	582
	(1.62)

	C107
	H. influenzae
	19/20
	P
	P
	69776
	(77.84)

	C109
	M. catarrhalis
	20
	O
	P
	61502
	(74.41)

	C111
	S. pneumoniae
	24/23
	P
	P
	8230
	(8.64)

	
	H. influenzae
	20/21
	P
	P
	71303
	(74.83)

	C114
	H. influenzae
	28/29
	O
	P
	41880
	(74.73)

	C115
	S. aureus
	29/30
	O
	P
	10897
	(17.07)

	
	P. aeruginosa
	30/30
	O
	P
	4033
	(6.32)

	C120
	S. aureus
	29
	O
	P
	747
	(0.83)

	
	H. influenzae
	20/21
	O
	P
	57389
	(63.78)

	C121
	P. aeruginosa
	20/20
	P
	P
	67527
	(72.96)

	C122
	S. aureus
	32/31
	O
	O
	336
	(0.73)

	C123
	P. aeruginosa
	32/31
	O
	P
	3108
	(12.90)

	N/A: insufficient sample available for sequencing. * Validation is reported as >500 reads and present in >0.5% of total classified reads
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Fig. S2 Virus detected using TaqMan Array Card versus standard of care
Total viruses detected on TaqMan Array Card (n = 99) compared to routine virology tests (n = 30) obtained within 24 hours before or after sampling for TAC. Note that routine samples were obtained from a variety of methods including nasopharyngeal aspirates (n = 14), nasopharyngeal +/- oropharyngeal swabs (n = 8), endotracheal tube aspirate samples (n = 4), mini-BALs (n = 3) and a throat swab (n = 1). There was at least one virus detected in 19/30 (63%) of these combined routine tests. Note that routine respiratory PCR testing in this institution does not include Bocavirus, Cytomegalovirus or Epstein Barr Virus. 




	Characteristic
	Control cohort
N = 52
	RASCALS cohort
N = 100
	p-value

	Age (years), median (IQR)
	0.6 (0.1 – 2.6)
	1.2 (0.3-5.2)
	0.029a

	Sex (male), n (%)
	34 (65)
	58 (58)
	0.377b

	Weight (kilograms), median (IQR)
	5.9 (3.9 – 13.5)
	10.6 (5.3 – 19.7)
	0.026a

	Suspected VAP, n (%)
	3 (6)
	20 (20)
	0.020b

	Need for vasoactive support, n (%)
	15 (29)
	32 (32)
	0.690b

	Days free of PICU at 28 days, mean (SD)
	18.5 (7.2)
	16.8 (7.9)
	0.216c

	Days free of invasive ventilation at 28 days, mean (SD)
	18.9 (8.8)
	19.1 (7.2)
	0.878c

	Survival to hospital discharge, n (%)
	49 (94)
	94 (94)
	0.954b

	PIM3 score, median (IQR)
	0.8 (0.4 – 4.2)
	3.2 (0.5 – 5.0)
	0.029a

	a = Mann-Whitney U test; b = Chi-square test for independence; c = Student’s t-test for equality of means, two-sided p, equal variance not assumed; IQR = Interquartile range; LRTI = Lower respiratory tract infection; PIM3 = Paediatric Index of Mortality 3; SD = Standard deviation; VAP = Ventilator associated pneumonia



Table S4 Demographics of children in control cohort versus the RASCALS cohort

Table S5 Demographics of children with suspected community acquired pneumonia




	Characteristic
	Control cohort
N = 49
	RASCALS cohort
N = 80
	p-value

	Age (years), median (IQR)
	0.6 (0.1 – 2.6)
	1.1 (0.3 – 4.8)
	0.101a

	Sex (male), n (%)
	33 (67)
	44 (55)
	0.165b

	Weight (kilograms), median (IQR)
	6.0 (5.0 – 18.5)
	9.8 (5.0 – 18.5)
	0.128a

	Need for vasoactive support, n (%)
	15 (31)
	23 (29)
	0.822b

	Days free of PICU at 28 days, mean (SD)
	19.2 (6.7)
	18.0 (7.7)
	0.347c

	Days free of invasive ventilation at 28 days, mean (SD)
	20.0 (7.0)
	20.1 (6.5)
	0.911c

	Survival to hospital discharge, n (%)
	46 (94)
	77 (96)
	0.535b

	PIM3 score, median (IQR)
	0.6 (0.1 – 2.5)
	1.1 (0.3 – 4.7)
	0.153a

	Days on antimicrobial therapy, mean % (SD)
	65.5 (29.3)
	75.9 (33.0)
	0.065c

	a = Mann-Whitney U test; b = Chi-square test for independence; c = Student’s t-test for equality of means, two-sided p, equal variance not assumed; IQR = Interquartile range; LRTI = Lower respiratory tract infection; PIM3 = Paediatric Index of Mortality 3; SD = Standard deviation; VAP = Ventilator associated pneumonia


	Antimicrobial Class
	Control cohort
N = 49
PICU days = 430
	RASCALS cohort
N = 80
PICU days = 766
	p-value*

	
	Treatment days
	%
	Treatment days
	%
	

	Aminoglycoside
	22
	5.1
	20
	2.6
	0.024

	Beta-lactam
	234
	54.4
	470
	61.4
	0.019

	Fluoroquinolone
	10
	2.3
	9
	1.2
	0.127

	Glycopeptide
	7
	1.6
	25
	3.3
	0.093

	Macrolide
	94
	21.9
	127
	16.6
	0.024

	Other
	28
	6.5
	33
	4.3
	0.096

	PICU: Paediatric intensive care unit; *Chi square test

	



Table S6 Comparison of antimicrobial use by class in children with suspected community acquired pneumonia
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