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Northeast Region ARLN Combating AR 
through the ARLN  in 3 ways

• State/Local PHL Carbapenem-Resistant Enterobacteriaceae (CRE)/ 
Carbapenem- Resistant Pseudomonas aeruginosa (CRPA) testing (CT, MA, 
ME, NH, NJ, NY, NYC, RI, VT)

• CRE Colonization screening- rectal swab direct testing contacts

• Coordination with Epidemiologists, Labs, Facilities

• Targeted surveillance for emerging AR threats

• Carbapenem-Resistant Acinetobacter (CRAB)

• mcrgene in Extended-Spectrum β-lactamases(ESBLS)

• Resistance to colistin/PolymyxinB

Find CP-CRE and CP-CRPA

Find CP-CRE and CP-CRPA transmission

What is emerging?



12/01/16- CDC- Would your lab be able to provide 
some CRE colonization testing for an outbreak in PA?

12/05/16- PADOH lab-Swabs, collection numbers, 
requisition forms, shipping

12/06/16- PADOH HAI Coordinator- Provided CDC 
guidance, batched collection/testing, Fedex Acct.

12/08/16- PADOH HAI Coordinator- Requisition form 
submitter, results dissemination (secure fax, HPN), 
shipping address, collection date

12/19/16- PADOH HAI Coordinator- Swabs collected for the point prevalence survey today. 
They are shipping them all out tonight in two boxes via FedEx for arrival to you tomorrow. 
There were some refusals.  Shipping was challenging.

12/20/16- Shipment received!  77 swabs, patient requisition forms.

Can the NE ARLN Lab Provide CRE Colonization testing?



PHD Species identification  
Confirmatory AST
Phenotypic screening
Molecular detection ofAR genes

AR     isolates
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2 Days of  testing:
11 Positive blaKPC gene
4 inconclusive
62 Negative

Additional testing:
2 Positive blaKPC gene

13 CRE 
Colonization 
positive 

Rectal swabs





Along came an ARLN fellow…

Identification of Antimicrobial 
Resistance Genes Using:
1. ResFinder
2. ARG-ANNOT
3. NCBI AR Database

Species ID Check
Multi-locus Sequence Typing

Illumina Sequencing ReadsCollect all data
Characterization of isolates
Repeat some initial testing
Build pipeline and validate
Assess WGS
Summarize
Collaborate



CRE Isolation from Rectal Swabs: 
Characterization

MALDI-TOF MS mCIM Sensititre PFGE WGS

12 K pneumoniae blaKPC positive isolates (CRE Colonization Screening)
A-L

3 Klebsiella pneumoniae blaKPC positive isolates (Clinical Isolates)
M, N, O



mCIM and PCR Results of CRE Isolates

Presenter
Presentation Notes
I compared 3 different databases, ResFinder, NCBI AMRFinder, and CARD to identify all antimicrobial resistance genes present in each isolate, which can be seen in this table. Genes are color coded to show which class of antibiotics they confer resistance to and the color is present if the gene is present. You can see that not all of the genes are present in all isolates. There also appears to be 3 distinct groups—A-G in which most of the AR genes are present, H-J, and K-L. 

Other beta-lactamase families identified during this analysis include OXA (83%), TEM (100%), and SHV (100%). 

The antimicrobial susceptibility profile differences of isolates K and L correspond with the absence of 4 genes that confer aminoglycoside resistance and 3 genes known to be involved in trimethoprim and sulphonamide resistance; these genes are present in the WGS data of the other 10 isolates and my analysis indicates they travel together on the same transposons in these 10 isolates. 

Another interesting observation is that isolates HIJ, which lack dfrA12 and sul1, are still resistant to Bactrim. 



Discordance…

Test Result

mCIM Negative

AST Carbapenem-susceptible

Real-time PCR blaKPC positive

blaKPC-3

Isolate F



Antimicrobial Susceptibility Testing Profiles

Presenter
Presentation Notes
I compared 3 different databases, ResFinder, NCBI AMRFinder, and CARD to identify all antimicrobial resistance genes present in each isolate, which can be seen in this table. Genes are color coded to show which class of antibiotics they confer resistance to and the color is present if the gene is present. You can see that not all of the genes are present in all isolates. There also appears to be 3 distinct groups—A-G in which most of the AR genes are present, H-J, and K-L. 

Other beta-lactamase families identified during this analysis include OXA (83%), TEM (100%), and SHV (100%). 

The antimicrobial susceptibility profile differences of isolates K and L correspond with the absence of 4 genes that confer aminoglycoside resistance and 3 genes known to be involved in trimethoprim and sulphonamide resistance; these genes are present in the WGS data of the other 10 isolates and my analysis indicates they travel together on the same transposons in these 10 isolates. 

Another interesting observation is that isolates HIJ, which lack dfrA12 and sul1, are still resistant to Bactrim. 



Plasmid Present in K. pneumoniae Isolates Harbors Multiple 
Antimicrobial Resistance Genes

AR 
Plasmid

blaKPC-3

blaOXA-9

blaTEM

Beta-lactam Aminoglycoside SulfonamideResistance Gene:

Presenter
Presentation Notes
AR plasmid harbors multiple genes that confer resistance. The blaKPC-3 gene is located on a plasmid that also contains genes responsible for aminoglycoside, sulfonamide, and trimethoprim resistance. Additional plasmid-encoded beta-lactamases include OXA-9 and TEM-1.




Acquired Resistance Gene WGS Analysis



PFGE Analysis

• One clinical isolate (O) clusters with an isolate (G) recovered from the colonization 
screening (cluster 1-red).

• Two additional clusters (purple and green) were formed by 10 isolates

Clusters were determined using the New York State Wadsworth Center cluster definition of 3 bands for relatedness.



WGS SNP Analysis

Somewhat different determinations of relatedness, additional work in 
progress…

2 clusters 
<20 SNPs 



Many missing pieces of data



Conclusions

• CRE colonization testing can contribute to reducing transmission 
in facilities

• Isolation from PCR-positive CRE Rectal Swab colonization 
specimens may shed additional light on investigations  

• Discordant results can be resolved!

• AST and WGS gene analysis are correlate well

• Plasmids may loose or gain genes in healthcare settings

• PFGE and WGS SNP analysis may contribute to the 
understanding of CRE transmission/relatedness

Lots more to learn…

Presenter
Presentation Notes
As the Regional ARLN laboratory, the Wadsworth Center is funded to perform CRE colonization testing in response to the detection of CP-CRE as its is important to identify patients and patient contacts colonized with resistant organisms to prevent their spread throughout a healthcare facility. 

A 120-bed LTCF in our region had 8 confirmed cases of KPC-positive Klebsiella pneumoniae and colonization testing was done in response. Multiplex real-time PCR assays performed in our laboratory detected the blaKPC gene in 13 of 77 dual rectal swab specimens collected. 

Culture-based identification and isolation of the organism from the stool sample or rectal swab allows us further characterization of the bacteria, its mechanism(s) of resistance, and it susceptibility profile, and aids in out outbreak investigations. 
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