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Abstract
In December 2022, the FDA began collaborating with the CDC to
investigate a multistate outbreak of antibiotic-resistant Pseudomonas
aeruginosa infections associated with artificial tears. As part of this
investigation, the FDA collected samples from lots of opened and unopened
product. The samples were sent to FDA medical products laboratories for
testing where Pseudomonas aeruginosa was recovered from both open and
unopened products. The genomic DNA of fifteen isolates was extracted and
sequenced using Illumina MiSeq systems. Bioinformatic analyses were
performed using tools available in GalaxyTrakr. The sequence data was
subsequently submitted to the NCBI database. The CFSAN SNP Pipeline
was used to compare the FDA and outbreak isolates. Thirteen isolates
clustered with the outbreak isolates with a mean of 5.27 SNPs. The isolates
had a sequence type (ST) 1203 and exhibited one of two distinctive
antimicrobial resistance (AMR) profiles. Seven isolates encoded the
blaVIM-80 and blaGES-9 genes which was the profile associated with the
outbreak and six isolates encoded the blaVIM-2 and blaGES-9 genes.
Additionally, two isolates matched each other but did not cluster with the
outbreak isolates. These isolates had an ST 357 and did not encode any of
the blaVIM and blaGES genes. Antibiotic-resistant Pseudomonas aeruginosa
is a major healthcare-associated pathogen worldwide. The variants
associated with this outbreak had not been previously detected in the US.
This investigation led to a nationwide recall of all lots of this product and
underscored the value of WGS as an analytical tool for the FDA medical
products labs.

Introduction
Ophthalmic drug products, such as eye drops, pose a heightened risk of
harm to users because drugs applied to the eyes bypass some of the body’s
natural defenses. FDA regulations for over-the-counter (OTC) ophthalmic
drugs require that multi-dose products contain preservatives if the product
does not contain inherent antimicrobial activity. The product implicated in
this outbreak was a preservative-free solution produced by a foreign
manufacturer, packaged in multi-dose bottles, and sold to US consumers
over the internet and to US healthcare facilities through medical product
distributors.

On January 2023, CDC recommended that clinicians and patients stop
using and discard Brand A artificial tears due to potential bacterial
contamination. On January 2023, FDA began collecting product samples
and sending them to the medical products labs for analysis. The
manufacturer issued a voluntary nationwide recall for all unexpired lots of
Brands A artificial tears on 2 February 2023. The FDA began an onsite
inspection of the manufacturer on 20 February 2023 and found significant
violations of Current Good Manufacturing Practice (CGMP) regulations for
finished pharmaceuticals. A warning letter was issued to the manufacturer
in October 2023.

Materials and Methods
Sterility testing: Opened and unopened containers were tested as per
United States Pharmacopeial (USP) Chapter <71> Sterility Tests. All unique
bacterial morphologies were identified by Sanger sequencing.

Sanger sequencing: All recovered bacterial isolates were identified using
the MicroSEQ® Microbial Identification System targeting the 16S rDNA
gene.

WGS: DNA was extracted from bacterial isolates using the QIAcube system
with DNeasy Blood and Tissue Kit. Libraries were prepared using Illumina
DNA Prep Kits. WGS was performed on MiSeq systems using V2 and V3
chemistries.

Data analysis: Trimming, assembly, quality assessments and MLST were
performed using MicroRunQC v1.1. Taxonomic assignments were
performed using Kraken2 (Galaxy Version 2.1.1+galaxy1) and Sendsketch
(Galaxy Version 38.73). Antimicrobial resistance genes were identified
using AMRFinderPlus (Galaxy Version 3.11.11+galaxy1). Genetic
relatedness was assessed using the CFSAN SNP Pipeline Version: v2.2.1.

Data Sharing: Sequencing data was uploaded to the Sequence Read
Archive (SRA) at the NCBI under BioProject PRJNA874709.

Disclaimer: Mention of commercial products does not constitute an FDA
endorsement.

Results  
FDA response by the numbers:

 43 samples collected from medical facilities, distributors & consumers
 18 unopened and 6 open lots of product
 14 unopened lots were found non-sterile
 6 lots were contaminated with Pseudomonas aeruginosa

 700+ isolates from multiple species were recovered

 150+ isolates were analyzed by WGS

Table 1. Bacterial species most recovered from Brand A 
artificial tears. 

 Species                Number of lots 

Pseudomonas aeruginosa 6 

Pseudomonas putida 11 

Pseudomonas plecoglossicida 2 

Bacillus licheniformis 2 

Bacillus paralicheniformis 2 

Bacillus altitudinis 1 

Bacillus infantis 1 

Figure 1. CFSAN SNP Pipeline analysis of Pseudomonas aeruginosa
ST1203 with blaVIM-80 and blaGES-9 and P. aeruginosa with ST1203 with
blaVIM-2 and blaGES-9. Clust1 (PDS000075445.89; Pseudomonas
aeruginosa) includes 13 of the isolates analyzed (blue labels). They are
part of a large group of matching isolates that also includes other product
and clinical isolates (isolates associated with this outbreak are labelled red;
mean 5.27 SNPs).
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NULL 2023 USA blood PDT001678754.2 

2023HL-00282 2023 USA urine PDT001684042.2 
2023HL-00363 2023 USA urine PDT001727935.2 
2023HL-00379 2023 USA rectal swab PDT001740932.1 

2022HL-01915 2022 USA rectal swab PDT001544161.2 
NULL 2023 USA blood PDT001691259.2 

NULL 2022 USA rectal swab PDT001677199.3 
2022HL-01737 2022 USA rectal swab PDT001420002.2 
FDA1174944-C007-051 2023-01-23 India:Tamil Nadu Lubricant Eye Drops PDT001774816.1 

NULL 2023 USA sputum PDT001674747.2 
NULL 2023 USA other PDT001823143.1 

Pseudomonas_aeruginosa_2022CK-00463 2022-08-11 USA sputum PDT001409593.2 
2023HL-00324 2023 USA urine PDT001695077.2 

Pseudomonas_aeruginosa_2023CK-00752 2023-05-17 USA other PDT001787969.1 
NULL 2023 USA open commercial product PDT001647726.2 
NULL 2022 USA sputum PDT001456435.2 
NULL 2023 USA Specimen from eye PDT001689335.2 

NULL 2023 USA open commercial product PDT001647727.2 
2022HL-01649 2022 USA rectal swab isolate PDT001398019.2 
NULL 2022-11-16 USA other PDT001640367.2 
2022CK-00451 2022-08-01 USA other 
NULL 2022-06-28 USA other PDT001558520.2 
NULL 2022 USA rectal PDT001433877.2 
2022HL-01772 2022 USA rectal swab PDT001420047.1 
2022HL-02030 2022 USA cornea PDT001582333.1 
NULL 2022 USA rectal PDT001433876.2 
2022HL-01701 2022 USA rectal swab PDT001419980.2 

NULL 2022 USA sputum PDT001436953.2 
2022HL-01703 2022 USA rectal swab PDT001419978.1 
FDA1169590-S001-007 2023-02-09 India artificial tears PDT001794774.1 
NULL 2022-09-19 USA other PDT001558522.2 

2022HL-01959 2022 USA rectal swab PDT001544215.2 
2022HL-02048 2022 USA sputum PDT001582984.2 

NULL 2022-10-04 USA other PDT001674082.2 
NULL 2023 USA open commercial product PDT001647715.2 
FDA1142508-S001-001 2023-02-15 India: Tamil Nadu artificial tears PDT001794775.1 
Pseudomonas_aeruginosa_2022CK-00464 2022-08-12 USA sputum PDT001409608.2 
2023HL-00184 2023 USA vitreous fluid PDT001653218.2 
NULL 2022 USA urine PDT001600919.2 

 
NULL NULL NULL NULL PDT000923144.1 

Pseudomonas_aeruginosa_2023CK-00754 2023-05-25 USA Tracheal Aspirate/Wash PDT001811536.1 
NULL 2022-09-23 USA other PDT001558521.2 
2023HL-00144 2022 USA eye PDT001616156.2 
NULL NULL USA sputum PDT001770849.1 
Pseudomonas_aeruginosa_2022CK-00520 2022-09-03 USA stool PDT001442358.2 

FDA1174944-C001 -046 2023-01-23 India:Tamil Nadu Lubricant Eye Drops PDT001774829.1 
2022HL-01776 2022 USA rectal swab PDT001420043.2 
NULL 2022 USA rectal PDT001433878.2 
FDA555157-S001-001 2023-02-15 India:Tamil Nadu lubricant eye drops PDT001725854.1 
NULL 2023 USA open commercial product PDT001647725.2 

NULL 2023 USA NULL PDT001786899.1 
2022HL-01831 2022 USA wound PDT001496500.2 

Pseudomonas_aeruginosa_2023CK-00601 2023-04-27 USA other PDT001767489.1 
NULL 2023 USA:WA urine PDT001618642.2 

2022HL-01914 2022 USA rectal swab PDT001544162.2 
2023CK-00048 2023-01-09 USA Rectal Swab PDT001598327.2 

NULL 2023 USA Bronchoalveolar lavage fluid sample PDT001770097.1 
NULL 2022-10-14 USA other PDT001558524.2 

2022HL-01774 2022 USA rectal swab PDT001420045.2 
30793-23 2023 USA:NJ canine ear PDT001780562.1 

NULL 2023 USA open commercial product PDT001647722.2 
Pseudomonas_aeruginosa_2022CK-00531 2022-09-20 USA Rectal Swab PDT001451582.2 

Pseudomonas_aeruginosa_2023CK-00007 2022-12-26 USA sputum PDT001582222.2 
Pseudomonas_aeruginosa_2022CK-00608 2022-05-20 USA urine PDT001487480.2 

Pseudomonas_aeruginosa_2022CK-00609 2022-06-17 USA urine PDT001487479.2 
NULL 2023 USA sputum PDT001765738.1 

NULL 2023 USA sputum PDT001650113.2 
NULL 2023 USA open commercial product PDT001648356.2 

2023HL-00277 2023 USA tracheal aspirate PDT001684035.2 
2022HL-02047 2022 USA sputum PDT001582985.2 
2023HL-00253 2023 USA rectal swab PDT001675338.2 

2023HL-00183 2023 USA sputum PDT001653219.2 
NULL 2023 USA eye PDT001650106.2 

NULL 2023 USA other PDT001765740.1 
NULL 2023 USA sputum PDT001651405.2 

NULL 2023 USA sputum PDT001677452.2 
NULL 2023 USA sputum PDT001791202.1 

NULL 2022-11-11 USA sputum PDT001664087.2 
NULL 2022 USA rectal swab PDT001677193.3 
2022HL-01810 2022 USA rectal swab PDT001456622.2 
2023HL-00267 2022 USA bronchial wash PDT001680317.1 

Pseudomonas_aeruginosa_2023CK-00049 2023-01-09 USA Rectal Swab PDT001598328.2 
NULL 2022-11-08 USA Blood Specimen PDT001612814.2 

2023HL-00380 2023 USA rectal swab PDT001740931.1 
NULL 2022 USA Blood, NOS PDT001609441.2 

NULL 2022 USA rectal swab PDT001677156.3 
2022HL-01648 2022 USA rectal swab isolate PDT001398020.2 

2023GN-00366 2023 USA sputum PDT001779861.1 
FDA555156-S001-001 2023-02-15 India:Tamil Nadu lubricant eye drops PDT001725855.1 
Pseudomonas_aeruginosa_2022CK-00517 2022-08-21 USA urine PDT001442361.2 

NULL 2022 USA rectal PDT001433879.2 
2022HL-01700 2022 USA rectal swab PDT001419991.2 
2023GN-00142 2023 USA cornea PDT001636267.2 
2023HL-00171 2022 USA no source specified PDT001640368.2 
2022HL-01738 2022 USA rectal swab PDT001420001.2 
2023GN-00173 2023 USA Corneal Scraping PDT001661850.2 
FDA1174944-C008-052 2023-01-23 India:Tamil Nadu Lubricant Eye Drops PDT001774815.1 

2022HL-01905 2022 USA sputum PDT001496601.2 
FDA555157-S001-007 2023-02-15 India:Tamil Nadu lubricant eye drops PDT001725860.1 
2022HL-01702 2022 USA rectal swab PDT001419979.1 

NULL 2023 USA NULL PDT001817662.1 
NULL 2023 USA open commercial product PDT001647721.2 
NULL 2023 USA open commercial product PDT001647723.2 
2022HL-01704 2022 USA rectal swab PDT001419977.2 
2022GN-00283 2022 USA cornea PDT001591660.2 
NULL 2022 USA rectal swab PDT001677192.3 
FDA1152477-S001-005 2023-03-06 India: Tamil Nadu artificial tears PDT001794772.1 
2023HL-00170 2022 USA eye fluid - vitreous PDT001640369.2 

2022HL-01829 2022 USA body fluid PDT001456642.2 
2022HL-01828 2022 USA tissue PDT001456643.2 

2022HL-01965 2022 USA rectal swab PDT001544209.2 
NULL 2023 USA Specimen from eye PDT001715998.2 

NULL 2022 USA: Pittsburgh Body Fluid/Tissue PDT001696473.1 
NULL 2022-09-27 USA Washing, Bronchial PDT001510676.2 
NULL 2022-09-27 USA Washing, Bronchial PDT001484620.1 
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NULL 2023 USA respiratory PDT001609225.2 
NULL 2022 USA sputum PDT001600918.2 

NULL 2023-05-03 USA urine PDT001794917.1 
2023HL-00059 2022 USA urine isolate PDT001611192.1 

FDA555156-S001-007 2023-02-15 India:Tamil Nadu lubricant eye drops PDT001725861.1 
Pseudomonas_aeruginosa_2022CK-00836 2022-12-05 USA urine PDT001577086.2 

NULL 2022-11 not collected not collected PDT001593594.1 
NULL 2023 USA sputum PDT001791194.1 

NULL 2023 USA open commercial product PDT001647724.2 
FDA1169592-S001-001 2023-02-09 India artificial tears PDT001794773.1 
NULL 2023 USA cornea PDT001592694.2 

Pseudomonas_aeruginosa_2023CK-00831 2023-06-06 USA urine PDT001830718.1 
NULL 2022 USA NULL PDT001665339.2 

2022HL-02046 2022 USA eye PDT001582986.2 
FDA1174941-S006-001 2023-01-27 India:Tamil Nadu artificial tears PDT001725858.1 
NULL 2023 USA open commercial product PDT001647717.2 
NULL 2022 USA rectal swab PDT001677157.3 

FDA1174941-S001-001 2023-01-27 India:Tamil Nadu artificial tears PDT001725859.1 
2022HL-01775 2022 USA rectal swab PDT001420044.2 

2022HL-01777 2022 USA rectal swab PDT001420042.2 
NULL 2023 USA open commercial product PDT001647716.2 

NULL 2023 USA urine PDT001818143.1 
2022HL-01939 2022 USA rectal swab PDT001544195.2 

NULL 2023 USA sputum PDT001691260.2 
2022HL-01773 2022 USA rectal swab PDT001420046.2 

13494-23 2023 USA:NJ canine bronchial lavage PDT001667715.1 
2023HL-00405 2023 USA rectal swab PDT001765642.1 

2022HL-01809 2022 USA rectal swab PDT001456623.2 
NULL 2022-11-19 USA other PDT001674083.2 

NULL 2023-01-06 USA wound PDT001818760.1 
2023HL-00232 2023 USA sputum PDT001664903.1 

2023HL-00480 2023 USA sputum PDT001791918.1 
NULL NULL USA urine PDT001770850.1 
NULL 2022-07-05 USA urine PDT001484943.2 
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Table 2. Antimicrobial resistance genes identified by AMRFinder Plus
in the Pseudomonas aeruginosa isolates.

 Antibiotic Class Antibiotic Subclass Gene 
Symbol 

Beta-lactam Carbapenem blaVIM-80 
 Carbapenem blaVIM-2 
 Beta-Lactam blaOXA-395 
 Cephalosporin blaOXA-10 
 Cephalosporin blaGES-9 
 Cephalosporin blaPDC-19a 
   
Aminoglycoside Streptomycin aadA1 
 Aminoglycoside rmtF2 
 Streptomycin aph(6)-Id 
 Streptomycin aph(3'')-Ib 
 Kanamycin aph(3')-IIb 
 Gentamicin aac(6')-Ib 
   
Fluoroquinolone Fluoroquinolone crpP 
   
Phenicol Chloramphenicol/ 

Florfenicol 
floR2 

 Chloramphenicol/ 
Florfenicol 

floR 

 Chloramphenicol catB 
 Chloramphenicol catB7 
   
Sulfonamide Sulfonamide sul1 
   
Tetracycline Tetracycline tet(G) 
   
Fosfomycin Fosfomycin fosA 
   
Macrolide Macrolide ere(A) 
   
Trimethoprim Trimethoprim dfrA5 

Conclusion
According to the CDC, more than 2.8 million antimicrobial-resistant
infections occur in the U.S. each year and more than 35,000 people die as a
result. The strains recovered in this outbreak harbored genes conferring
resistance to carbapenems. This beta (β)-lactam class of antibiotics are a
last-line of defense used to treat serious multidrug-resistant infections.
These genes are encoded on mobile genetic elements that can be
transferred between strains and across bacterial species, making them a
serious public health threat due to the potential for rapid, widespread
dissemination. This multistate outbreak of antibiotic-resistant
Pseudomonas aeruginosa ultimately affected more than 80 patients and
led to 4 patient deaths and at least 14 cases of vision loss.

Analysis of unopened units found that 14 lots were non-sterile revealing
that the product was intrinsically contaminated with microorganisms. The
isolates recovered were further characterized using whole genome
sequencing and compared to isolates in the NCBI national database.
P. aeruginosa isolates from 6 different lots of product were found to be
close genetic matches to clinical isolates associated with this outbreak.
Furthermore, the isolates shared the same rare antibiotic resistance genes.


		Species

		               Number of lots



		Pseudomonas aeruginosa

		6



		Pseudomonas putida

		11



		Pseudomonas plecoglossicida

		2



		Bacillus licheniformis

		2



		Bacillus paralicheniformis

		2



		Bacillus altitudinis

		1



		Bacillus infantis

		1
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NULL 2023 USA blood PDT001678754.2

2023HL-00282 2023 USA urine PDT001684042.2

2023HL-00363 2023 USA urine PDT001727935.2

2023HL-00379 2023 USA rectal swab PDT001740932.1

2022HL-01915 2022 USA rectal swab PDT001544161.2 NULL 2023 USA blood PDT001691259.2

NULL 2022 USA rectal swab PDT001677199.3

2022HL-01737 2022 USA rectal swab PDT001420002.2

FDA1174944-C007-051 2023-01-23 India:Tamil Nadu Lubricant Eye Drops PDT001774816.1

NULL 2023 USA sputum PDT001674747.2 NULL 2023 USA other PDT001823143.1

Pseudomonas_aeruginosa_2022CK-00463 2022-08-11 USA sputum PDT001409593.2 2023HL-00324 2023 USA urine PDT001695077.2

Pseudomonas_aeruginosa_2023CK-00752 2023-05-17 USA other PDT001787969.1 NULL 2023 USA open commercial product PDT001647726.2

NULL 2022 USA sputum PDT001456435.2

NULL 2023 USA Specimen from eye PDT001689335.2

NULL 2023 USA open commercial product PDT001647727.2 2022HL-01649 2022 USA rectal swab isolate PDT001398019.2

NULL 2022-11-16 USA other PDT001640367.2 2022CK-00451 2022-08-01 USA other

NULL 2022-06-28 USA other PDT001558520.2 NULL 2022 USA rectal PDT001433877.2

2022HL-01772 2022 USA rectal swab PDT001420047.1

2022HL-02030 2022 USA cornea PDT001582333.1 NULL 2022 USA rectal PDT001433876.2

2022HL-01701 2022 USA rectal swab PDT001419980.2 NULL 2022 USA sputum PDT001436953.2

2022HL-01703 2022 USA rectal swab PDT001419978.1

FDA1169590-S001-007 2023-02-09 India artificial tears PDT001794774.1 NULL 2022-09-19 USA other PDT001558522.2

2022HL-01959 2022 USA rectal swab PDT001544215.2

2022HL-02048 2022 USA sputum PDT001582984.2 NULL 2022-10-04 USA other PDT001674082.2

NULL 2023 USA open commercial product PDT001647715.2

FDA1142508-S001-001 2023-02-15 India: Tamil Nadu artificial tears PDT001794775.1 Pseudomonas_aeruginosa_2022CK-00464 2022-08-12 USA sputum PDT001409608.2 2023HL-00184 2023 USA vitreous fluid PDT001653218.2

NULL 2022 USA urine PDT001600919.2




NULL NULL NULL NULL PDT000923144.1



Pseudomonas_aeruginosa_2023CK-00754 2023-05-25 USA Tracheal Aspirate/Wash PDT001811536.1 NULL 2022-09-23 USA other PDT001558521.2

2023HL-00144 2022 USA eye PDT001616156.2 NULL NULL USA sputum PDT001770849.1

Pseudomonas_aeruginosa_2022CK-00520 2022-09-03 USA stool PDT001442358.2

FDA1174944-C001 -046 2023-01-23 India:Tamil Nadu Lubricant Eye Drops PDT001774829.1 2022HL-01776 2022 USA rectal swab PDT001420043.2

NULL 2022 USA rectal PDT001433878.2

FDA555157-S001-001 2023-02-15 India:Tamil Nadu lubricant eye drops PDT001725854.1 NULL 2023 USA open commercial product PDT001647725.2

NULL 2023 USA NULL PDT001786899.1 2022HL-01831 2022 USA wound PDT001496500.2

Pseudomonas_aeruginosa_2023CK-00601 2023-04-27 USA other PDT001767489.1 NULL 2023 USA:WA urine PDT001618642.2

2022HL-01914 2022 USA rectal swab PDT001544162.2

2023CK-00048 2023-01-09 USA Rectal Swab PDT001598327.2

NULL 2023 USA Bronchoalveolar lavage fluid sample PDT001770097.1 NULL 2022-10-14 USA other PDT001558524.2

2022HL-01774 2022 USA rectal swab PDT001420045.2

30793-23 2023 USA:NJ canine ear PDT001780562.1

NULL 2023 USA open commercial product PDT001647722.2

Pseudomonas_aeruginosa_2022CK-00531 2022-09-20 USA Rectal Swab PDT001451582.2 Pseudomonas_aeruginosa_2023CK-00007 2022-12-26 USA sputum PDT001582222.2

Pseudomonas_aeruginosa_2022CK-00608 2022-05-20 USA urine PDT001487480.2 Pseudomonas_aeruginosa_2022CK-00609 2022-06-17 USA urine PDT001487479.2

NULL 2023 USA sputum PDT001765738.1

NULL 2023 USA sputum PDT001650113.2

NULL 2023 USA open commercial product PDT001648356.2 2023HL-00277 2023 USA tracheal aspirate PDT001684035.2

2022HL-02047 2022 USA sputum PDT001582985.2

2023HL-00253 2023 USA rectal swab PDT001675338.2

2023HL-00183 2023 USA sputum PDT001653219.2 NULL 2023 USA eye PDT001650106.2
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NULL 2023 USA sputum PDT001651405.2 NULL 2023 USA sputum PDT001677452.2

NULL 2023 USA sputum PDT001791202.1

NULL 2022-11-11 USA sputum PDT001664087.2 NULL 2022 USA rectal swab PDT001677193.3

2022HL-01810 2022 USA rectal swab PDT001456622.2

2023HL-00267 2022 USA bronchial wash PDT001680317.1

Pseudomonas_aeruginosa_2023CK-00049 2023-01-09 USA Rectal Swab PDT001598328.2 NULL 2022-11-08 USA Blood Specimen PDT001612814.2

2023HL-00380 2023 USA rectal swab PDT001740931.1 NULL 2022 USA Blood, NOS PDT001609441.2

NULL 2022 USA rectal swab PDT001677156.3

2022HL-01648 2022 USA rectal swab isolate PDT001398020.2 2023GN-00366 2023 USA sputum PDT001779861.1

FDA555156-S001-001 2023-02-15 India:Tamil Nadu lubricant eye drops PDT001725855.1 Pseudomonas_aeruginosa_2022CK-00517 2022-08-21 USA urine PDT001442361.2

NULL 2022 USA rectal PDT001433879.2

2022HL-01700 2022 USA rectal swab PDT001419991.2

2023GN-00142 2023 USA cornea PDT001636267.2

2023HL-00171 2022 USA no source specified PDT001640368.2 2022HL-01738 2022 USA rectal swab PDT001420001.2

2023GN-00173 2023 USA Corneal Scraping PDT001661850.2

FDA1174944-C008-052 2023-01-23 India:Tamil Nadu Lubricant Eye Drops PDT001774815.1 2022HL-01905 2022 USA sputum PDT001496601.2

FDA555157-S001-007 2023-02-15 India:Tamil Nadu lubricant eye drops PDT001725860.1 2022HL-01702 2022 USA rectal swab PDT001419979.1

NULL 2023 USA NULL PDT001817662.1
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2022HL-01829 2022 USA body fluid PDT001456642.2
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2022HL-01965 2022 USA rectal swab PDT001544209.2

NULL 2023 USA Specimen from eye PDT001715998.2 NULL 2022 USA: Pittsburgh Body Fluid/Tissue PDT001696473.1 NULL 2022-09-27 USA Washing, Bronchial PDT001510676.2 NULL 2022-09-27 USA Washing, Bronchial PDT001484620.1
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		Carbapenem

		blaVIM-2



		

		Beta-Lactam

		blaOXA-395



		

		Cephalosporin

		blaOXA-10



		

		Cephalosporin

		blaGES-9



		

		Cephalosporin

		blaPDC-19a



		

		

		



		Aminoglycoside

		Streptomycin

		aadA1



		

		Aminoglycoside

		rmtF2



		

		Streptomycin

		aph(6)-Id



		

		Streptomycin

		aph(3'')-Ib



		

		Kanamycin

		aph(3')-IIb



		

		Gentamicin

		aac(6')-Ib



		

		

		



		Fluoroquinolone

		Fluoroquinolone

		crpP



		

		

		



		Phenicol

		Chloramphenicol/

Florfenicol

		floR2



		

		Chloramphenicol/

Florfenicol

		floR



		

		Chloramphenicol

		catB



		

		Chloramphenicol

		catB7



		

		

		



		Sulfonamide

		Sulfonamide

		sul1



		

		

		



		Tetracycline

		Tetracycline

		tet(G)



		

		

		



		Fosfomycin

		Fosfomycin

		fosA



		

		

		



		Macrolide

		Macrolide

		ere(A)



		

		

		



		Trimethoprim

		Trimethoprim

		dfrA5
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