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Background
• As the Northeast Regional Laboratory for the 

Antimicrobial Resistance Laboratory Network, 
the Wadsworth Center (WC) has been 
conducting whole-genome sequencing (WGS) 
on carbapenemase-producing organisms 
(CPOs) since 2017

• WGS data are analyzed using an in-house 
developed Antimicrobial Resistance (AR) 
pipeline, which assigns multi-locus sequence 
type (MLST) and identifies AR genes at the 
variant level

• The AR pipeline was approved in 2022 by New 
York State’s Clinical Laboratory Evaluation 
Program to be used for Clinical Laboratory 
Improvement Amendments (CLIA) compliant 
clinical reporting

• Nearly 4,000 CPOs from the Northeast Region 
have been sequenced and analyzed using the 
AR pipeline at WC

• AR pipeline results are stored in CLIMS, WC’s 
in-house laboratory information management 
system (LIMS)

AR Pipeline Workflow and LIMS Integration

Conclusions
• Integration of AR pipeline output into CLIMS allows 

for:
• Efficient sample and workflow management with 

an audit trail
• Integration of CLIA compliant AR pipeline results 

into clinical reports
• Aggregation of AR pipeline results into 

investigation reports to support epidemiological 
investigations

• The ability to query and summarize AR pipeline 
output in combination with demographic and 
other laboratory testing data stored in CLIMS

• Data visualization of trends in MLST and AR 
gene variants

• Future plans:
• Create a direct connection between CLIMS and 

Data-flo to allow for real-time updating of 
Microreact dashboard

• Integrate relatedness analysis results into 
Microreact dashboard

• Share data visualizations and dashboard views 
with healthcare-associated infection (HAI) 
epidemiologists

CLIMS

Select for WGS Sequencing on 
Illumina NextSeq

Cloud
Supervisor 

review of CPO 
laboratory 

testing results

HL7 conversion

Supervisor review

Microreact Dashboard Visualization of AR WGS Results

Schedule AR 
WGS test group

Sequencing 
files uploaded 

to cloud 
storage bucket

Long-term 
storage of full 
pipeline output 

folders on 
cloud bucket

Upload triggers 
AR pipeline 
analysis on 
cloud virtual 

machine

Pipeline 
summary 

report created

Automated 
import into 

CLIMS

AR pipeline 
results 

populated in 
sample record

Investigation Module 
aggregates results 

from multiple 
samples to generate 
summary sheet for 
reporting AR WGS 

relatedness analysis 
results

Supplemental 
WGS report 

sent to 
submitter

• We thank the Wadsworth Center Advanced Genomic Technologies Cluster for conducting sequencing, and epidemiology and public health 
laboratory colleagues from the Northeast Region for their collaboration.

• This work was supported by the New York State Department of Health, Cooperative Agreement Number NU50CK000423 funded by the Centers 
for Disease Control and Prevention (CDC), and Cooperative Agreement U60OE000103 funded by CDC through the Association of Public Health 
Laboratories.

Acknowledgements

AR pipeline 
quality control 
data stored in 

CLIMS

Only selected AR 
genes are 
reported

Management report 
retrieves 

demographic, 
laboratory testing, 

and AR pipeline data 
for all samples over 

time

Import into Data-flo 
then Microreact to 

populate dashboard 
for data visualization

Visualize trends in 
MLSTs by organism 

across New York 
counties and 

Northeast Region 
states, and over time

Visualize trends in 
carbapenemase 
gene variants by 

New York counties, 
Northeast Region 
states, species, 

MLST, and over time

Data-flo/Microreact
Interactive 

dashboard allows for 
filtering, searching, 
and animating data 

along a timeline

ST4843

ST4843

         
     


	Carbapenemase-Producing Organism Whole-Genome Sequencing in the Antimicrobial Resistance Laboratory Network Northeast Region:�Laboratory Information Management System Integration and Data Visualization

