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To generate hypotheses about the outbreak source, we conducted a 1:1 matched case-control study at a single post-acute care facility with the largest number of cases. A confirmed case was defined as Pseudomonas aeruginosa ST1203 with blaVIM-80 and blaGES-9 isolated from any specimen source from a patient at Facility Cluster 1 between April 1—August 17, 2022. We excluded confirmed cases identified after August 17, 2022, to reduce the possibility of including secondary cases of transmission (i.e., person-to-person) of VIM-GES-CRPA.
Controls were matched to cases based on facility campus and unit. In addition, controls must have had all three of the following criteria: (1) at least one negative rectal swab result before August 2022, (2) a healthcare stay on the same unit as the case at the same time, and (3) no history of Pseudomonas aeruginosa culture results since April 1, 2022 that were resistant to carbapenems and not susceptible to cefepime or ceftazidime. 
We selected controls randomly from a list of all candidate controls (a negative screen during a point prevalence screening at Facility Cluster 2 between April 1—August 17, 2022), stratified by campus and unit. For each candidate control, we ensured admission to the same campus and unit as the matched case during the one-month period prior to the date of case specimen collection. If a candidate control did not meet the above criteria, they were excluded, and the next candidate was evaluated for inclusion.  
We defined the exposure period as one month before the date of case specimen collection or 1 month prior to identification of CRPA with antimicrobial susceptibility testing (AST) results consistent with the outbreak strain through the date of confirmed case collection. Because not all P. aeruginosa clinical isolates collected in the facility underwent WGS prior to the outbreak, and some patients had previous P. aeruginosa cultures with AST patterns consistent with the outbreak strain, we extended the exposure period for these patients to best capture exposures prior to suspected colonization. Controls had the same exposure period as their matched case.
We abstracted data from patient medical records using a standardized case report form, including information on sociodemographic characteristics (i.e., age, sex) and underlying medical conditions. Exposures of interest included medications, indwelling devices (in place or placed during exposure period), provider-ordered medical products, and medical procedures (e.g., catheter placements/replacements) received during the exposure period. Only exposures documented in the medical record were considered; a full list is below. All information was maintained in a secured REDCapTM  database hosted at CDC (Research Electronic Data Capture, Vanderbilt University, Nashville, TN, USA). 
Exposures:
· Products
· All medications listed in the medical record
· Sterile water for inhalation bag—used for non-invasive respiratory support
· Sterile water for inhalation bottle – used for patients with Tracheostomy Mask-A
· Sterile water in bubble bottle – used for patients with Tracheostomy Mask-B
· Enteral nutrition
· Procedures and devices—proxies for untraceable products (e.g., products included in medical procedure kits, but the individual products are not tracked/documented in medical records)
· Ultrasound – proxy for ultrasound gel
· Urinary catheter replacement – proxy for povidone iodine and lidocaine
· Straight catheter – proxy for lidocaine
· IV insertion – proxy for povidone iodine, other products in kit
· Wound care—proxy for saline or hydrogen peroxide
· Tracheostomy—after further evaluation, 100% of cases had a tracheostomy and was ruled out from analysis
Statistical Analysis
We conducted a power calculation to understand the probability of correctly rejecting the null hypothesis. Based on the total number of patients at the facility that met the case or control definition, we could only conduct a 1:1 matched case-control study. Our study inclusion criteria included a sample size of 16 matched sets. If the probability of exposure among controls ranges from 0.15 to 0.30 and the correlation coefficient for exposure between matched cases and controls is 0.0 and if the true odds ratio for VIM-GES-CRPA in exposed patients relative to unexposed patients ranges from 1.10-2.00, we will be able to reject the null hypothesis that this odds ratio equals 1.00 with probability (power) <0.50. The Type I error probability associated with this test of this null hypothesis is 0.05.
We calculated the frequencies of medical products and devices among cases and controls. Medical products/devices administered and/or used in more than 50% of cases and less than 50% of controls were further analyzed.
Potential confounders were assessed through a directed acyclic graph (DAG) and a priori knowledge (Figure S1). Based on the DAG, the minimally sufficient set of confounders to adjust for to estimate the total effect of medical products/devices and acquisition of VIM-GES-CRPA were mechanical ventilation and Charlson Comorbidity index (Figure S1.A). We developed a second DAG for artificial tears specifically, since that product is often used in a LTCF population regardless of underlying conditions and if a patient is on mechanical ventilation. Based on the artificial tear specific DAG, the minimally sufficient set of confounders to adjust for to estimate the total effect of artificial tears and acquisition of VIM-GES-CRPA is mechanical ventilation (Figure S1.B). A conditional logistic regression model was used to estimate the crude and adjusted odds ratio (OR) and 95% CI between artificial tears and VIM-GES-CRPA. If no case-control pairs both had the exposure, neither had the exposure, or just one had the exposure (i.e., there is a zero cell in the 2x2 table), then we added 0.5 to each exposure combination and only a crude Mantel-Haenszel OR and 95% CI was calculated. Statistical tests were based on a two-tailed probability and a significance level (α) set at 5%. All analyses were conducted in R v4.2.2.

Figure S1. Directed Acyclic Graphs to Determine Minimally Sufficient Adjustment Sets for Estimating the Total Effects of Medical Exposure(s) Associated with Acquiring VIM-GES-CRPA
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CDC Testing
Modified Sterility Testing: Commercial products (opened and unopened containers) were tested based on United States Pharmacopeial (USP) Convention Chapter <71> Sterility Tests1. A parallel method suitability test per USP Chapter <1211>, Sterilization and Sterility Assurance of Compendial Articles2, was performed for one unopened container of Brand A artificial tears. Process controls included a method suitability test that included a spiked inoculum of 10-100 colony forming units of P. aeruginosa. The exteriors of each container were sanitized with sterile 70% isopropanol. Five milliliters of the test article was placed in 45 mL of Dey/Engley Neutralizing Broth (D/E, BD, Sparks, MD), incubated at 35°C for a total of 14 days, and screened for presence of any organisms every 48 hours by plating 0.1 mL onto Tryptic Soy Agar (TSA, BD, MD), CHROMagar SuperCarba Agar (made in-house), and Trypticase Soy Agar with 5% Sheep Blood (BAP, BD, MD). For positive cultures, multiple unique colonies were picked for further species identification, mechanism testing and WGS. Negative controls (uninoculated media) were incubated along with the cultures.

Isolate Screening and Species Identification: Suspect isolates from positive product cultures were sub-cultured to BAP with ceftriaxone disk (10 g; Becton Dickinson) between the first and second quadrants and imipenem disk (10 g; Becton Dickinson) between the second and third quadrants to screen for carbapenem resistance. All isolates were identified by MALDI-TOF (MALDI Biotyper, Bruker Daltonics, Billerica, MA) using the Bruker and the CDC MicrobeNet (https://microbenet.cdc.gov/) databases; species-level identification is confident for scores ≥ 2.0. 

Mechanism Testing: DNA was extracted directly from all P. aeruginosa product isolates using the Promega Maxwell 16 Cell Low Elution Volume (LEV) DNA Purification Kit and Maxwell 16 MDx Instrument (Promega, Madison, WI). Detection of the target blaVIM gene was performed on the 7500 Fast system (Applied Biosystems, Inc., Foster City, CA) using a multiplexed TaqMan-probe-based real-time PCR assay with a target cycle threshold (Ct) value of 10 – 30 3-5. Each PCR reaction included a combined primer and probe solution with the KiCqStart Probe qPCR ReadyMix, ROX kit (Sigma-Aldrich, St. Louis, MO). Included in each assay were a blaVIM-positive control (P. aeruginosa AR Bank #0054), a carbapenemase-negative control (K. pneumoniae ATCC strain BAA-1706), and a no template control. Cycling conditions were a 3-min enzyme activation step at 95°C, followed by 35 cycles for 3 s at 95°C and 30 s at 60°C. Detection of the target blaGES gene was confirmed by WGS.

WGS and Analyses: DNA was extracted from all P. aeruginosa product isolates using the Promega Maxwell 16 Cell LEV DNA Purification Kit and Maxwell 16 MDx. Genomic DNA was sheared using the CovarisME220 Focused-ultrasonicator (Woburn, MA). Indexed libraries were prepared using the Tecan Ovation Ultralow System V2 Kit (San Carlos, CA) and the Perkin Elmer Zephyr G3 NGS Workstation (Waltham, MA). Libraries were analyzed using the Standard Sensitivity NGS Fragment Analysis Kit and Advanced Analytical Fragment Analyzer System (Ankeny, IA). WGS was performed using the MiSeq Reagent V2Kit and Illumina MiSeq System (San Diego, CA) generating 2x250 paired-end reads. Sequence data were checked for quality, then assembled; sequence type was determined and sequences evaluated for presence of the blaVIM and blaGES genes using an in-house bioinformatics pipeline, QuAISAR-H (https://github.com/DHQP/QuAISAR_singularity/). Sequence data of those passing quality checks were subsequently transferred for further bioinformatic analyses, including determining if the blaVIM and blaGES gene alleles were the same as those in clinical isolates and assessing relatedness with the clinical isolate data.
Bioinformatic Analysis Methods 

Sequences uploaded to NCBI were monitored through Pathogen Detection (Home - Pathogen Detection - NCBI (nih.gov) https://www.ncbi.nlm.nih.gov/pathogens/and downloaded for analysis, those included in the manuscript are included in Table S5. In silico multilocus sequence typing for P. aeruginosa was performed using the database developed by Jolley et al. (https://pubmlst.org/organisms/pseudomonas-aeruginosa). AR genes were identified using GAMMA (https://github.com/rastanton/GAMMA) with the AMRFinderPlus database (https://www.ncbi.nlm.nih.gov/pathogens). Phylogenetic relationships were determined using SNVPhyl (https://github.com/phac-nml/snvphyl-galaxy), using a complete genome from the outbreak strain as a mapping reference (GenBank Accession: CP137939.1, from short- and long-read sequencing performed by the Utah Public Health Laboratory). P. aeruginosa ST1203 isolates not associated with the outbreak were included as outliers in the phylogenetic trees and are identified in Table S6. Hypermutator genotypes were identified using GAMMA to find frameshift mutations, deletions, or truncation of the DNA mismatch-repair genes mutL, mutM, mutS, or uvrD.

Clinical Isolate Characterization and Antimicrobial Susceptibility Testing (AST): Clinical isolates submitted to CDC’s Antibiotic Resistance Lab Network (AR Lab Network) by clinical laboratories were tested by public health laboratories or CDC. Isolate submission guidance and requirements vary locally (within each state) depending on reportable conditions.  In states where carbapenem-resistant P. aeruginosa isolate submission is not required, clinical laboratories submit a subset of CRPA for mechanism testing.  Carbapenemase-producing (CP) CRPA are prioritized for whole genome sequencing to inform molecular epidemiology and local outbreak investigations, although not all AR Laboratory Network labs perform whole genome sequencing and not all CP-CRPA are sequenced in each public health laboratory.  During this investigation, we used the flexibility of the network to increase CRPA submissions for mechanism testing and to ensure that all VIM-CRPA were routed for sequencing.

Isolates received at public health laboratories were tested by a variety of methods, including species confirmation by matrix-assisted laser desorption ionization–time of flight mass spectrometry (MALDI-TOF MS)(Biotyper, Bruker, Billerica, MA or Vitek MS, bioMérieux, Marcy-l’Étoile, France), Vitek 2 (bioMérieux, Marcy-l’Étoile, France), or biochemical methods and AST by broth microdilution using Sensititre™ panels (Thermo Fisher Scientific, Waltham, MA), gradient diffusion, or disk diffusion. Isolates were also characterized by phenotypic carbapenemase production testing using the modified carbapenemase inactivation method (mCIM) or Rapidec CarbaNP (bioMérieux, Marcy-l’Étoile, France) and genotypic detection of targeted carbapenemase genes (blaKPC, blaIMP, blaNDM, blaOXA-48-like, or blaVIM) by real-time PCR protocols, Cepheid GeneXpert Carba-R (Cepheid, Sunnyvale, CA), or Streck ARM-D (Streck, La Vista, NE). Isolates tested at CDC underwent species confirmation by matrix-assisted laser desorption ionization-time of flight mass spectrometry (MALDI-TOF MS) (Bruker, Billerica, MA), phenotypic carbapenemase production testing using the modified carbapnemase inactivation method (mCIM), genotypic detection of targeted carbapenemase genes (blaKPC, blaIMP, blaNDM, blaOXA-48-like, or blaVIM) by lab-developed real-time PCR protocols and AST by reference broth microdilution (BMD) using custom frozen panels prepared in-house according to Clinical and Laboratory Standards Institute (CLSI) guidelines and interpretive criteria. Detection of the blaGES gene was confirmed by WGS. 

FDA laboratory testing
Sterility Testing: Commercial products were tested using United States Pharmacopeia (USP) Chapter <71> Sterility Tests1. Suitability was performed following requirements in USP Chapter <71>. All samples were processed using the Steritest system (Millipore, Burlington, MA) in either a gloved isolator (Getinge, Wayne, NJ) or certified cleanroom. Prior to processing with the Steritest system, product portions were removed for direct staining. The entirety of the remaining sample content was filtered through two canisters of the Steritest system and rinsed per USP <71>. An amount of 100 mL soybean casein digest medium (SCDM; Millipore, Burlington, MA) was added to one canister and 100 mL of fluid thioglycollate medium (FTM; Millipore, Burlington, MA) was added to the second canister. SCDM and FTM enrichments were incubated for fourteen days at 20-25°C and 30-35°C, respectively. As soon as turbidity was observed, and again at conclusion of the fourteen day incubation period, SCDM and FTM enrichments were plated onto nonselective and cetrimide agars (Millipore, Burlington, MA). Plates originating from SCDM enrichments were incubated aerobically, and plates originating from FTM enrichments were incubated under both aerobic and anaerobic conditions. All unique morphologies were identified using Sanger sequencing. 
Species ID: All recovered bacterial isolates were identified using the AB applied biosystems MicroSEQ® Microbial Identification System (Applied Biosystems, Waltham, MA).  Bacterial DNA was extracted using PrepMan™ Ultra Sample Preparation Reagent (Life Technologies, Frederick, MD). PCR and cycle sequencing was performed on extracted DNA using the Fast MicroSEQ™ 500 16S rDNA PCR Kit and the MicroSEQ™ 16S rDNA Sequencing Kit, respectively (Life Technologies, Frederick, MD). Sequencing products were cleaned using Performa® DTR Gel Cartridges (EdgeBio, San Jose, CA). Capillary electrophoresis was performed using the Applied Biosystems 3500 Genetic Analyzer (Applied Biosystems, Waltham, MA). Data were analyzed using the MicroSEQ® ID software. 
WGS: DNA was extracted from bacterial isolates using the QIAcube system with DNeasy Blood and Tissue Kit (Qiagen, Germantown, MD) and quantified using the Qubit Fluorometer (Life Technologies, Frederick, MD). Libraries were prepared using the Illumina DNA Prep Kit with a Nextera Index Kit (Illumina, San Diego, CA). WGS was performed using the MiSeq Reagent V3 Kit and MiSeq system (Illumina, San Diego, CA). Quality parameters for sequencing data and subsequent bioinformatic assessments were performed using workflows in GalaxyTrakr (https://galaxytrakr.org). 
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We calculated frequencies for exposures of interest (medications, procedures, and indwelling devices). Of the 621 unique medications listed in the medical record for cases and controls, only two were received by over 50% of cases: (1) artificial tears (87.5%), and (2) polyethylene glycol 3350 (75%), which was also used by 69% of controls. Therefore, only artificial tears were considered for further analysis.
Similarly, only one procedure or device was used by more than 50% of cases but less than 50% of controls: one of two tracheostomy masks (tracheostomy mask A). Facility respiratory therapists reported that a bottle of sterile water for inhalation was used only for tracheostomy mask A and no other procedures or devices.
Brands of artificial tears and sterile water for inhalation were obtained from the facility purchasing records. Only one brand of sterile water was purchased during the exposure period for patients in the case-control study, yet seven brands of artificial tears were purchased. Only 5 of those artificial tears brands were purchased before the onset of the first case in the facility, and 1 of those brands, Brand A, represented 52% of the cumulative purchasing volume of artificial tears from April – October of 2022, which was the outbreak period for the facility. All other artificial tears brands only represented up to 16% of the purchasing volume. 

	[bookmark: _Toc143075526][bookmark: _Toc152245562]Table S1. Case-control results. Exposures that were identified in the case-control study that had over 50% of cases exposed but less than 50% of controls were further evaluated. 

	Exposure
	Cases (n=16)
	Controls (n=16)
	Crude OR (95% CI)
	adjOR (95% CI)*

	Products & Medications

	Artificial tears
	14 (87.5%)
	6 (37.5%)
	5.0 (1.10, 22.82)
	4.7 (0.98, 22.52)

	Tracheostomy mask A; sterile water for inhalation
	9 (56%)
	2 (12.5%)
	15 (0.86, 262.6)
	--


* An adjusted OR could not be calculated for tracheostomy mask A because there were no case-control pairs where the case was not exposed yet the control was exposed. The odds ratio for artificial tears was adjusted for receipt of mechanical ventilation.
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	State and Local Public Health Lab Testing*
	CDC Reference Lab Testing*

	Antibiotic
	N
	Susceptible (%)
	Intermediate
(%)
	Resistant
(%)
	N
	Susceptible (%)
	Intermediate
(%)
	Resistant
(%)

	Amikacin
	70
	3
	0
	97
	5
	0
	0
	100

	Aztreonam
	75
	0
	8
	92
	5
	0
	0
	100

	Cefepime
	78
	0
	0
	100
	5
	0
	0
	100

	Cefiderocol
	3
	100
	0
	0
	5
	100
	0
	0

	Ceftazidime
	76
	0
	0
	100
	5
	0
	0
	100

	Ceftazidime-avibactam
	36
	0
	0
	100
	5
	0
	0
	100

	Ceftolozane-tazobactam
	33
	0
	0
	100
	5
	0
	0
	100

	Ciprofloxacin
	71
	0
	0
	100
	5
	0
	0
	100

	Colistin
	50
	0
	96
	4
	5
	0
	100
	0

	Doripenem
	64
	0
	69
	31
	0
	-
	-
	-

	Gentamicin
	72
	0
	0
	100
	5
	0
	0
	100

	Imipenem
	75
	0
	0
	100
	5
	0
	0
	100

	Imipenem-relebactam
	11
	0
	0
	100
	5
	0
	0
	100

	Levofloxacin
	72
	0
	0
	100
	5
	0
	0
	100

	Meropenem
	78
	0
	8
	92
	5
	0
	0
	100

	Piperacillin-tazobactam
	72
	0
	47
	53
	5
	0
	80
	20

	Polymixin B
	44
	0
	98
	2
	0
	-
	-
	-

	Tobramycin
	76
	0
	0
	100
	5
	0
	0
	100


*Isolates were tested by state or local public health labs with a variety of methods detailed in the  “Clinical Isolate Characterization and Antimicrobial Susceptibility Testing (AST)” section in the Supplemental Methods. Five of those isolates were additionally tested by CDC by reference broth microdilution method.
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[bookmark: _Toc143075528][bookmark: _Toc152245564]Table S3. Complete list of case-patient underlying conditions included in the Charlson Comorbidity Index, indwelling medical devices, and other underlying eye conditions, reported by incident culture source.
	
	Overall, N = 81
	Eye, 
N = 21
	Urinary, N = 15
	Respiratory, N = 13
	Blood, N = 3
	Other clinical, N = 2
	Surveillance, N = 27

	Conditions included in the Charlson Comorbidity Index - no. (%)

	Myocardial infarction
	3 (3.7)
	0 (0)
	1 (6.7)
	1 (7.7)
	0 (0)
	0 (0)
	1 (3.7)

	Congestive heart failure
	10 (12)
	1 (4.8)
	3 (20)
	2 (15)
	2 (67)
	0 (0)
	2 (7.4)

	Peripheral vascular disease
	10 (12)
	2 (9.5)
	2 (13)
	1 (7.7)
	1 (33)
	0 (0)
	4 (15)

	Cerebrovascular disease
	14 (17)
	2 (9.5)
	4 (27)
	3 (23)
	1 (33)
	0 (0)
	4 (15)

	Dementia
	13 (16)
	2 (9.5)
	1 (6.7)
	0 (0)
	1 (33)
	0 (0)
	9 (33)

	Chronic lung disease
	16 (20)
	6 (29)
	3 (20)
	4 (31)
	1 (33)
	0 (0)
	2 (7.4)

	Connective tissue disease
	3 (3.7)
	2 (9.5)
	0 (0)
	0 (0)
	0 (0)
	1 (50)
	0 (0)

	Ulcer disease
	4 (4.9)
	2 (9.5)
	1 (6.7)
	0 (0)
	0 (0)
	0 (0)
	1 (3.7)

	Mild liver disease
	3(3.7)
	0 (0)
	0 (0)
	2 (15)
	0 (0)
	0 (0)
	1 (3.7)

	Diabetes Mellitus
	19 (23)
	8 (38)
	3 (20)
	2 (15)
	0 (0)
	1 (50)
	5 (19)

	Diabetes Complications
	2(2.5)
	0 (0)
	0 (0)
	1 (7.7)
	0 (0)
	0 (0)
	1 (3.7)

	Paraplegia & hemiplegia
	5 (6.2)
	0 (0)
	0 (0)
	1 (7.7)
	1 (33)
	0 (0)
	3 (11)

	Moderate or severe renal disease
	9 (11)
	3 (14)
	2 (13)
	1 (7.7)
	0 (0)
	0 (0)
	3 (11)

	Cancer
	13 (16)
	2 (9.5)
	3 (20)
	2 (15)
	2 (67)
	2 (100)
	2 (7.4)

	Metastatic solid tumor
	3 (3.7)
	1 (4.8)
	0 (0)
	1 (7.7)
	0 (0)
	0 (0)
	1 (3.7)

	Moderate or severe liver disease
	4 (4.9)
	3 (14)
	1 (6.7)
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	HIV
	2 (2.5)
	0 (0)
	0 (0)
	1 (7.7)
	0 (0)
	0 (0)
	1 (3.7)

	Underlying eye conditions - no. (%)

	Glaucoma
	16 (20)
	13 (62)
	1 (6.7)
	0 (0)
	1 (33)
	0 (0)
	1 (3.7)

	Cataracts
	14 (17)
	9 (43)
	2 (13)
	1 (7.7)
	1 (33)
	0 (0)
	1 (3.7)

	Macular degeneration
	3 (3.7)
	2 (9.5)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	1 (3.7)

	Ocular Hypertension
	2 (2.7)
	2 (9.5)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	Sjogren's disease
	2 (2.7)
	2 (9.5)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	Blepharitis
	1 (1.3)
	1 (4.8)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	Corneal scar
	1 (1.3)
	1 (4.8)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	Retinal artery/vein occlusion
	1 (1.3)
	1 (4.8)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	Vitreomacular adhesion
	1 (1.3)
	1 (4.8)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	Undifferentiated anterior corneal surface disorder
	1 (1.3)
	1 (4.8)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	Lagophthalmos
	1 (1.3)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	1 (3.7)

	Recurrent corneal erosion
	1 (1.3)
	1 (4.8)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	Filamentary keratitis
	1 (1.3)
	1 (4.8)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	Corneal stromal dystrophy
	1 (1.3)
	1 (4.8)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	Ocular Cicatricial Pemphigoid
	1 (1.3)
	1 (4.8)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	Indwelling devices in place up to 3 months prior to culture collection - no. (%)

	Central venous catheter
	12/73 (16)
	0/15 (0)
	1/14 (7.1)
	4 (31)
	1/2 (50)
	1 (50)
	5 (19)

	Non-invasive urinary catheter
	5/73 (6.8)
	0/15 (0)
	0/14 (0)
	1 (7.7)
	0/2 (0)
	0 (0)
	4 (15)

	Invasive urinary catheter
	16/73 (22)
	0/15 (0)
	5/14 (36)
	5 (38)
	1/2 (50)
	0 (0)
	5 (19)

	Nasogastric tube
	6/73 (8.2)
	0/15 (0)
	1/14 (7.1)
	3 (23)
	1/2 (50)
	0 (0)
	1 (3.7)

	Percutaneous endoscopic gastrostomy tube
	28/73 (38)
	0/15 (0)
	1/14 (7.1)
	5 (38)
	1/2 (50)
	0 (0)
	21 (78)

	Endotracheal tube
	4/73 (5.5)
	1/15 (6.7)
	0/14 (0)
	3 (23)
	0/2 (0)
	0 (0)
	0 (0)

	Tracheostomy
	39/75 (52)
	0/18 (0)
	3/14 (21)
	11 (85)
	0/2 (0)
	0 (0)
	25/26 (96)

	Surgical drain
	2/73 (2.7)
	0/15 (0)
	0/14 (0)
	2 (15)
	0/2 (0)
	0 (0)
	0 (0)

	Suprapubic catheter
	7/73 (9.6)
	0/15 (0)
	1/14 (7.1)
	0 (0)
	0/2 (0)
	1 (50)
	5 (19)





[bookmark: _Toc152245565]Table S4. Bacterial species recovered from unopened Brand B artificial tears and artificial eye ointment. Bacteria were isolated from five of seven unopened lots.

	Species
	Number of lots of unopened product

	Bacillus amyloliquefaciens
	2

	Bacillus licheniformis
	1

	Bacillus paralicheniformis
	2

	Bacillus spp.
	2

	Burkholderia vietnamiensis
	1

	Clostridium intestinale
	1

	Cutibacterium acnes
	1

	Cytobacillus kochii
	1

	Paenibacillus spp.
	1


 
[bookmark: _Toc152245566]Table S5: Outbreak Isolate BioSample IDs

	BioSample
	Isolation type
	Location
	Year of Collection

	SAMN30498060
	clinical
	USA
	2022

	SAMN30498059
	clinical
	USA
	2022

	SAMN30655630
	clinical
	USA
	2022

	SAMN30889236
	clinical
	USA
	2022

	SAMN30889235
	clinical
	USA
	2022

	SAMN30889234
	clinical
	USA
	2022

	SAMN30889233
	clinical
	USA
	2022

	SAMN30889232
	clinical
	USA
	2022

	SAMN30889282
	clinical
	USA
	2022

	SAMN30889281
	clinical
	USA
	2022

	SAMN30889479
	clinical
	USA
	2022

	SAMN30889478
	clinical
	USA
	2022

	SAMN30889477
	clinical
	USA
	2022

	SAMN30889476
	clinical
	USA
	2022

	SAMN30889475
	clinical
	USA
	2022

	SAMN30889474
	clinical
	USA
	2022

	SAMN31088713
	clinical
	USA
	2022

	SAMN31152644
	clinical
	USA
	2022

	SAMN31261060
	clinical
	USA
	2022

	SAMN31370019
	clinical
	USA
	2022

	SAMN31384137
	clinical
	USA
	2022

	SAMN31384136
	clinical
	USA
	2022

	SAMN31384862
	clinical
	USA
	2022

	SAMN31384861
	clinical
	USA
	2022

	SAMN31713843
	clinical
	USA
	2022

	SAMN31759556
	clinical
	USA
	2022

	SAMN31759555
	clinical
	USA
	2022

	SAMN31853591
	clinical
	USA
	2022

	SAMN31951802
	clinical
	USA
	2022

	SAMN32372286
	clinical
	USA
	2022

	SAMN32372285
	clinical
	USA
	2022

	SAMN32372395
	clinical
	USA
	2022

	SAMN32372592
	clinical
	USA
	2022

	SAMN32545343
	clinical
	USA
	2022

	SAMN32545342
	clinical
	USA
	2022

	SAMN32545341
	clinical
	USA
	2022

	SAMN32545339
	clinical
	USA
	2022

	SAMN32733996
	clinical
	USA
	2022

	SAMN32801882
	clinical
	USA
	2022

	SAMN32811321
	clinical
	USA
	2022

	SAMN32811320
	clinical
	USA
	2022

	SAMN32920358
	clinical
	USA
	2022

	SAMN32646817
	clinical
	USA
	2022

	SAMN33018039
	clinical
	USA
	2022

	SAMN33018038
	clinical
	USA
	2022

	SAMN33190936
	clinical
	USA
	2022

	SAMN33222318
	clinical
	USA
	2022

	SAMN33242721
	clinical
	USA
	2022

	SAMN33342085
	clinical
	USA
	2023

	SAMN33382423
	clinical
	USA
	2023

	SAMN33414783
	clinical
	USA
	2022

	SAMN33423830
	clinical
	USA
	2022

	SAMN33489573
	environmental/other
	USA
	2023

	SAMN33489572
	environmental/other
	USA
	2023

	SAMN33489571
	environmental/other
	USA
	2023

	SAMN33489567
	environmental/other
	USA
	2023

	SAMN33489566
	environmental/other
	USA
	2023

	SAMN33489577
	environmental/other
	USA
	2023

	SAMN33489576
	environmental/other
	USA
	2023

	SAMN33489575
	environmental/other
	USA
	2023

	SAMN33489574
	environmental/other
	USA
	2023

	SAMN33489565
	environmental/other
	USA
	2023

	SAMN33489564
	environmental/other
	USA
	2023

	SAMN33578956
	clinical
	USA
	2023

	SAMN33610523
	clinical
	USA
	2023

	SAMN33610530
	clinical
	USA
	2023

	SAMN33610529
	clinical
	USA
	2023

	SAMN33739158
	clinical
	USA
	2023

	SAMN33828502
	clinical
	USA
	2022

	SAMN33841111
	clinical
	USA
	2023

	SAMN33845283
	clinical
	USA
	2022

	SAMN33952808
	clinical
	USA
	2022

	SAMN33952807
	clinical
	USA
	2022

	SAMN33554795
	clinical
	USA
	2023

	SAMN34081574
	clinical
	USA
	2022

	SAMN34114924
	clinical
	USA
	2023

	SAMN34114929
	clinical
	USA
	2023

	SAMN34171716
	clinical
	USA
	2023

	SAMN34263173
	clinical
	USA
	2023

	SAMN34279343
	clinical
	USA
	2022

	SAMN34279342
	clinical
	USA
	2022

	SAMN34474450
	clinical
	USA
	2023

	SAMN34416356
	environmental/other
	International
	2023

	SAMN34416354
	environmental/other
	International
	2023

	SAMN34416350
	environmental/other
	International
	2023

	SAMN34416349
	environmental/other
	International
	2023

	SAMN34416357
	environmental/other
	International
	2023

	SAMN34416355
	environmental/other
	International
	2023

	SAMN35009980
	clinical
	USA
	2023

	SAMN30655618
	clinical
	USA
	2022

	SAMN35705906
	environmental/other
	International
	2023

	SAMN35705905
	environmental/other
	International
	2023

	SAMN36176152
	environmental/other
	International
	2023

	SAMN36176151
	environmental/other
	International
	2023

	SAMN36176150
	environmental/other
	International
	2023

	SAMN36176149
	environmental/other
	International
	2023

	SAMN32978018
	clinical
	USA
	2023
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[bookmark: _Toc152245567]Table S6: P. aeruginosa ST1203 isolate BioSample IDs publicly available on NCBI that were not part of the outbreak

	BioSample
	Isolation type
	Location
	Year of Collection

	SAMEA38620168
	Clinical
	International
	Unknown

	SAMEA7297406
	Clinical
	International
	Unknown

	SAMN16916271
	Clinical
	USA
	2017

	SAMN16916270
	Clinical
	USA
	2017

	SAMD00244758
	Clinical
	International
	2019

	SAMD00244759
	Clinical
	International
	2019

	SAMN16916273
	Clinical
	USA
	2017

	SAMN16916272
	Clinical
	USA
	2017

	SAMN16940787
	Clinical
	USA
	2020
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