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In the Beginning...
AAVLD 2000

AAVLD IT representatives

met informally with CSREES
to discuss an initial

architecture:
e Secure
e Standards based
e Platform independent
e Centralized
administration




Overarching Principles of the
NAHLN IT Architecture

* The overall goal of electronic laboratory
reporting is that it is a by-product of normal
laboratory operation.

e Regardless of the animal disease program

Involved, all laboratory result data are
transmitted to a central data repository.

» Specific disease program public reporting
requirements are the responsibility of the
USDA program staff, not the laboratory.




Specific Goals of NAHLN IT

Improve speed of reporting through
electronic exchange of standardized
laboratory data

Decrease errors and improve data quality

through the reduction of manual data entry

Incorporate the use of globally unique,
machine readable identifiers (barcodes)

Provide standardized data structures to
allow for data reuse




Setting the stage

'‘When | use a word," Humpty Dumpty said, in a
rather scornful tone, ' it means just what | choose it

to mean, neither more nor less.'

‘The question is,' said Alice, 'whether you can make
words mean so many different things.'

‘The question is,' said Humpty Dumpty, ‘which is to
be master - that's all.’



The Case for Standards

“Within one laboratory, local jargon terms
may be used which are usually well

understood between colleagues, but would
not be sufficiently widely known for
communication with the outside world.”

U. Forsum et al., Pure Appl. Chem 72:555-745, 2000 Properties and Units in the Clinical
Laboratory Sciences Part VII. Properties and Units in Clinical Microbiology




Standards Foundation

» Accepted international standards selected

— Health Level Seven
» Message structure and format

— SNOMED - Central reference terminology

— Taxonomy
— Specimen Types

— LOINC
 Laboratory order and result names and identifiers

— Unique ldentifiers

* |SO OIDs standard for unique identifiers
* NAIS Animal Identification (*“840”) Numbers
e Specimen Barcode IDs (centrally Assigned)




Then Came END...
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The “Pilot Project”

e The END outbreak underscored the need for
more automated methods of sample and
data handling

« Small scale cooperative project developed

as proof of concept

— “Barcoding project”

— “Field sample and data collection project”
— “California Pilot Project”

* Field to Final Report electronic sample
tracking




Information Flow used for all surveillance/monitoring programs (past and present)
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Information Flow Introduced with the Pilot Project
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The Next Step - AGQDDAP

 Agricultural Security Domestic
Demonstration and Application Program

e Funded by the US Department of Homeland
Security

* |n collaboration with the USDA APHIS
National Animal Health Laboratory
Network (NAHLN) and Lawrence
Livermore National Laboratory




Pilot Project Success Applied to High
Throughput Demonstration Project

» Field sample identification and data collection

» Leverages technology developed by USDA APHIS CA Pilot Project
« Adaptation support from USDA APHIS NAHLN, CA and CO IS/IT teams

» Electronic transmission of data to laboratory
and end user’s database ———p 7 ¥
» Bio-Plex data analysis et
— Data interpretation using
LLNL developed algorithm

— Interpretation occurs at Lab
— 17 simultaneous detections
per specimen
e Results reporting
— Lab LIMS to send interpretation to NAHLN repository é

for re-association with demographic data
14




NAHLN High Throughput Pilot
Demonstration Project

Sample Collection Results Laboratory High Throughput System

Repository Information 1,000 per day/2 technicians
Management

System (LIMS)
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Application of Pilot Project NAHLN
concepts to CA Bovine Tuberculosis

Bovine Tuberculosis identified in CA December 2007

More than 5400 cattle samples submitted for gamma
Interferon testing

All specimens submitted with unique, centrally

generated barcode identifier
Barcodes linked to NAIS RFID in the field
— Producer IDs also captured

Linkage data transmitted electronically to USDA and
CDFA.

Laboratory results transmitted to CDFA via NAHLN
defined message structures




Initial Sample Submissions
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Issues with manual data
collection

Illegibility of handwritten 1Ds

Non-unigueness of local herd IDs (i.e. ear
tags, bangles, etc.)

Transposition of long official 1Ds
Requirement for redundant data entry at lab




Barcoded Sample Submissions
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Impact of Barcoding for TB on
Diagnostic Laboratory Operations

e Reduced time for initial data entry
— Time savings of up to 90%

Elimination of transcription errors

Automated linkage of specimen ID to the
specimen source (NAIS RFID)

Automated identification of labeling errors
— Duplicate specimen IDs not allowed

Reduced amount of data collected
Ability to automate results reporting




Conclusions

Initial concepts of the NAHLN architecture
have been applied in a wide variety of
scenarios

The robust nature of the NAHLN messaging
and vocabulary infrastructure supports

maximal reuse with minimal retooling

Unique specimen identifiers and field data
collection tools significantly increases data
quality

The use of standardized results terminology
allows for Immediate data analysis




Future Goals

Work with existing and future APHIS
programs to adopt NAHLN-based standards

Increase participation of NAHLN
laboratories in messaging through training

and support

Extend NAHLN standards to additional
diseases

Develop a long-range plan for a
survelillance architecture that embraces the
successes of the pilot projects




