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Once upon a time, in Once upon a time, in 
Virginia’s Virginia’s 
Consolidated Consolidated 
Laboratories …Laboratories …



It was the year 2000…It was the year 2000…

VA’s NBS laboratory was still operating a VA’s NBS laboratory was still operating a 
“home“home--brewed” DOSbrewed” DOS--based system based system 
implemented in 1989implemented in 1989
Application was written in Cobol. The Application was written in Cobol. The 
database was not supported locally. The database was not supported locally. The 
system was system was difficult to modifydifficult to modify and and 
expensive to maintainexpensive to maintain
The system ran on an HP miniThe system ran on an HP mini--computer. computer. 
Parts were no longer available and HP no Parts were no longer available and HP no 
longer provided maintenance supportlonger provided maintenance support



Procurement of A New Procurement of A New 
LIMS LIMS --

In January of 2000, an RFP went out In January of 2000, an RFP went out 
to solicit bids for an NBS LIMS to solicit bids for an NBS LIMS 
DCLS needed a product that had the DCLS needed a product that had the 
flexibility to grow as the NBS program flexibility to grow as the NBS program 
growsgrows
DCLS wanted a product that could be DCLS wanted a product that could be 
expanded for use beyond newborn expanded for use beyond newborn 
screening screening 



A Vendor was Selected A Vendor was Selected --

In April of 2000, In April of 2000, 
STARLiMS, STARLiMS, known known 
then as LIMS(USA), then as LIMS(USA), 
was contracted to was contracted to 
develop a LIMS to develop a LIMS to 
support all Newborn support all Newborn 
Screening Screening 
Laboratory and Laboratory and 
FollowFollow--up activitiesup activities



Implementation Timeline Implementation Timeline --

6/2000 6/2000 –– STARLiMS site visitSTARLiMS site visit
9/2000 9/2000 –– Development/training held at Development/training held at 
STARLiMS headquarters in FloridaSTARLiMS headquarters in Florida
1/2001 1/2001 –– Received Alpha releaseReceived Alpha release
5/2001 5/2001 –– Received Beta releaseReceived Beta release
7/2001 7/2001 –– Received Acceptance systemReceived Acceptance system
8/2001 8/2001 –– Received user trainingReceived user training
9/2001 9/2001 –– Performed data conversionPerformed data conversion
9/2001 9/2001 –– Moved STARLiMS into productionMoved STARLiMS into production



Benefits of the New LIMS Benefits of the New LIMS 
--

Improved functionalityImproved functionality::
–– Instrument interfacing for direct Instrument interfacing for direct 

result capture into LIMSresult capture into LIMS
–– Point and click data capture Point and click data capture 
–– Monitor kit distribution and receiptMonitor kit distribution and receipt
–– OnOn--line instrument maintenance line instrument maintenance 

logs with alerts for routine logs with alerts for routine 
maintenancemaintenance

–– Automatic notification to NBS Automatic notification to NBS 
FollowFollow--up Nurses for all abnormal up Nurses for all abnormal 
samplessamples

–– Case management functions for all Case management functions for all 
diagnosed casesdiagnosed cases



Benefits of the New LIMS Benefits of the New LIMS --

Improved efficiencyImproved efficiency::
–– Use of barUse of bar--coding throughout kits, sample coding throughout kits, sample 

receiving and analytical processesreceiving and analytical processes
–– Result entry/ result approval by sample or batchResult entry/ result approval by sample or batch
–– Automated QC tracking/chartingAutomated QC tracking/charting
–– Speed of printing reports Speed of printing reports (from hours to minutes)(from hours to minutes)

–– Robust search/query capabilitiesRobust search/query capabilities
–– Quick and easy sample linking/unlinking process Quick and easy sample linking/unlinking process 
–– Static tables that are easily updatedStatic tables that are easily updated



Benefits of the New LIMS Benefits of the New LIMS --

Improved Data QualityImproved Data Quality::
–– Double data entry for all essential Double data entry for all essential 

demographic datademographic data
–– Delta checks incorporated to identify Delta checks incorporated to identify 

possible discrepancies in resultspossible discrepancies in results
–– Automation of sample prepAutomation of sample prep
–– Reduced risk of transcription errors Reduced risk of transcription errors 

through instrument downloads and point through instrument downloads and point 
and click result data entry.and click result data entry.



Benefits of the New LIMS Benefits of the New LIMS --

Electronic Electronic 
Management of the Management of the 
NBS QualityNBS Quality
Assurance ProgramAssurance Program::
–– Audit trail  Audit trail  
–– Staff training & Staff training & 

competency recordscompetency records
–– Corrective ActionsCorrective Actions
–– Kit/Inventory trackingKit/Inventory tracking
–– QC/proficiency trackingQC/proficiency tracking
–– Electronic phone logsElectronic phone logs
–– Management/statistical Management/statistical 

reports on demandreports on demand



Benefits of the New LIMS Benefits of the New LIMS --
Technical ImprovementsTechnical Improvements::
–– Run under Citrix Metaframe Environment. Citrix Run under Citrix Metaframe Environment. Citrix 

enables remote access by NBS laboratory and enables remote access by NBS laboratory and 
followfollow--up personnel over secure 128 bit up personnel over secure 128 bit 
encryptionencryption

–– Utilize Oracle Database which allows NBS to Utilize Oracle Database which allows NBS to 
keep 10 years of data (currently storing over 10 keep 10 years of data (currently storing over 10 
gig of patient data)gig of patient data)

–– Uses Crystal Report Writer which enables  Uses Crystal Report Writer which enables  
laboratory staff to create and update reports laboratory staff to create and update reports 
(currently utilize 178 reports in STARLiMS)(currently utilize 178 reports in STARLiMS)

–– Uses current application languagesUses current application languages
–– Does not require fullDoes not require full--time IT support to maintaintime IT support to maintain



Why was the Why was the 
Implementation a Success?Implementation a Success?

Commitment of the project teamCommitment of the project team
Support of a strong steering committeeSupport of a strong steering committee
Constant, effective communication Constant, effective communication 
between DCLS and STARLiMSbetween DCLS and STARLiMS
Effort put into implementation planningEffort put into implementation planning
–– Preparing for/conducting acceptance testing, Preparing for/conducting acceptance testing, 

stress testing, parallel testing, etc.stress testing, parallel testing, etc.
STARLiMS onSTARLiMS on--site at critical intervals, site at critical intervals, 
including the move to productionincluding the move to production



Lessons Learned Lessons Learned --

NBS LIMS Requirements Documentation too NBS LIMS Requirements Documentation too 
general for development purposesgeneral for development purposes
More time spent on support functions More time spent on support functions -- ex. ex. 
kit prep staff and Followkit prep staff and Follow--up staffup staff
Full time System Analyst on vendor side Full time System Analyst on vendor side ––
lead developer served as bothlead developer served as both
More vendor emphasis on training and More vendor emphasis on training and 
documentationdocumentation
Completion of full disaster recovery plan Completion of full disaster recovery plan 
prior to going live prior to going live 



Since Implementation Since Implementation --

Two additional disorders have been added Two additional disorders have been added 
to Virginia’s mandated newborn screening to Virginia’s mandated newborn screening 
panel:panel:
–– Congenital Adrenal Hyperplasia (CAH) in 1/02Congenital Adrenal Hyperplasia (CAH) in 1/02
–– Medium Chain AcylMedium Chain Acyl--CoA Dehydrogenase CoA Dehydrogenase 

Deficiency (MCADD) in 3/04Deficiency (MCADD) in 3/04

STARLiMS was integrated with the DCLS STARLiMS was integrated with the DCLS 
Environmental LIMS for creation and Environmental LIMS for creation and 
tracking of drinking water test kits (7/02)tracking of drinking water test kits (7/02)



But this is not the But this is not the 
end of the story…end of the story…
What lies ahead for the NBS LIMSWhat lies ahead for the NBS LIMS::

Electronic data exchange with the Electronic data exchange with the 
Virginia Department of HealthVirginia Department of Health
Electronic data exchange with NBS Electronic data exchange with NBS 
customerscustomers
Scanning of devicesScanning of devices
Expansion of screening servicesExpansion of screening services



And as we begin And as we begin 
the next Chapter…the next Chapter…

In collaboration with KY, AR and IA, DCLS is In collaboration with KY, AR and IA, DCLS is 
currently working with STARLiMS to expand LIMS currently working with STARLiMS to expand LIMS 
functionality by implementing the “Sunrise” PH functionality by implementing the “Sunrise” PH 
application for all environmental and “clinical” application for all environmental and “clinical” 
testing.testing.

As we enter As we enter thisthis phase of LIMS implementation, the phase of LIMS implementation, the 
use of standardized messaging and reporting use of standardized messaging and reporting 
vocabulary will be an integral part of the LIMS vocabulary will be an integral part of the LIMS 
development.development.


