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  Stand - Alone Apps  

· Laboratory information system (LIS) at the core of most lab operations  

· Legacy LIS as newer technology becomes available to perform tasks  

· Add - on modules ( SLAMs) & upgrades can extend/enhance a legacy LIS  
 

· Supplemental solutions fill growing functionality gaps  

Ɓ Enable labs to perform tasks not currently possible with existing hardware/software  

Ɓ Tools often easy to use, maintain and many are plug -&-play ( seamlessly connect to LIS)  

Ɓ Provide increased efficiency, better patient care & ROI (e.g. save FTE time)  
 

· Solutions may include :  

Ɓ IT tools from middleware or lab instrument vendors  

Ɓ Vendors cater to all size/type of labs (e.g. POLs)  

Ɓ Expert services & training provided by consulting firms  
 

· New user friendly & helpful solutions are constantly being designed  



Stand - alone applications provide inexpensive solutions for  

labs struggling with several problems:  
 

· Staff shortages (med techs)  

· Increased test volumes  

·More complex instruments  

·More complex lab operations  

· EMRs demanding connectivity  

· Trend toward ensuring quality of care  

 

Demand Drivers  



IMPROVEMENTS  
 

Operations (Management)  

Workflow  (Processes)  

Productivity  (Services)  

Quality  (Safety & Compliance)  

Revenues  (Billing)  



Operation Improvements  

· 3 rd - party software components that support LIS operations ï 
separate install recommended by LIS vendors (e.g . MS Word, 
AccuSoft , Excel, Crystal Reports)  
 

· Data transmission (e.g. Forward Advantage manages faxes, 
LabDE automates capture & transfer of data in lab reports)  
 

· Storage solutions (e.g. HP StorageWorks  EVA8000, Mesa Corp)  
 

· Support for virtual applications, legacy apps & web -based 
cloud management (e.g. VMWare , Citrix)  

 

· User connectivity (e.g. remote login, password control)  
 

· Electronic change control process (e.g. SharePoint)  
 

· Automated testing software helps lab test new/changes to 
software (e.g. Software Testing Solution)  

 

· Management of personnel & trainees (e.g. human resources 
packages, resident evaluation systems)  
 
 



Workflow Improvements  

·Need: Inefficient current processes  

·Answer: Optimize workflow process  

·Several solutions:  
ƁInstrument connectivity & maintenance  

ƁAutomation (e.g. autoverification)  

ƁContinuous (vs. batch) workflow (e.g. Lean tools)  

ƁTracking solutions (barcodes, RFID)  

ƁRemote system monitoring (real - time, web -based)  

ƁScheduling (according to staff availability/subspecialty, 
work distribution & workload demands)  

ƁInventory management (supplies, reagents, equipment)  



Middleware  
ñPlumbing -  Stuck in the Middleò 

· Hardware & software that acts as an intermediary between 
instruments & LIS (connect legacy to newer systems)  

· Allows data exchange or performs data management tasks 
the LIS canôt handle 

 

· 3 types of middleware solutions:  
Ɓ Instrument level : Instrument data management  

ƁWork area level : Work area management (WAM)  

ƁLab level : Lab production management  
 

e.g. Instrument Manager, Laboratory Production Manager, Remisol  Advance, Sysmex  WAM, TD -
Harmony, Roche Middlware  Solutions, JavLin  interfaces, JResultNet , IM 2, AgilityEngine  

 



 
 LIS - Middleware Relationship  

LIS  WAM  

Inventory  



Autoverification  

· Automatic review & release (verification) of results 
received from a lab instrument without technologist 
review  

 

· Application of rule - based logic allows communication 
between a lab instrument & LIS to generate an action 
(pass/fail) based upon pre - defined rules/algorithms  

 

· Greatest benefit obtained with frequently ordered tests 
(e.g., automated chemistry assays, routine hematology 
tests)  

 

· Systems enabled through the lab instrument, middleware, 
or LIS  

 



Apps for Automation  

·Pre - Analytical Phase  
ƁCourier services  to optimize fleets, routes, special 

situations like stat specimens, tracking & call center 
coordination (e.g. Gajema , Logitrac , Elite)  

ƁPneumatic tubing systems (incl. carrier tracking)  

ƁSpecimen collection (e.g. scheduling)  
 

·Analytical Phase  
ƁLab automation systems (robotic sub -systems, process 

control software)  

ƁSample processing , transportation & queuing  
 

·Post - Analytical Phase  
ƁStorage & retrieval systems (e.g. add -on testing)  



Schematic IT hierarchical infrastructure of a  
laboratory automation system (LAS )  



Advantages of Automation  

·Increased productivity  

·Offset staff shortages  

·Economic gains  

·Error reduction  

·Improved turnaround time  

·Avoid operator exposure to 
hazards (e.g . blood)  

·Avoid operator exposure to 
injury (e.g . repetitive tasks)  

 



 
 
 
 

Continuous Processes Improvement  

·Lean & Six Sigma IT tool kits 
e.g. LeanKit  Kanban  

 

·Value stream mapping (draw, 
analyze & design workflows)  

 

·Dashboards (real - time monitors 
of performance/metrics)  
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Asset Management  

·Tracking solution benefits :  
ƁAutomate, standardize & timestamp data 

collection process  
ƁFacilitate Lean manufacturing process (e.g. JIT 

technique & reduce turnaround time)  
ƁDrive workflow at point of contact (e.g. barcode 

driven protocols)  
ƁError reduction (improve quality/patient safety)  
ƁProvide measurable metrics to enhance 

processes (detect workflow bottlenecks)  
Ɓe.g. Vantage ( Ventana )  



Quality Improvements  

·Need: Standardize QC/QA processes & 
continuously monitor compliance  

·Answer: Single electronic database & current 
documentation  

·Several solutions:  
ƁPositive patient ID solutions (e.g. wCareCollect , BD.id , 

Identi -Match, MedPoint , CareChek )  

ƁStatistics & method validation tools (e.g. GraphPad  
Prism, EP evaluator, Altosoft )  

ƁLab staff competency (web -based systems)  

ƁReporting & tracking of HR issues  



          QA Data Tools  

· Notable LIS weakness:  

   (collect, manipulate & display data)  

· Utilize QA data outside LIS  

·Automatic continuous updates (ñreal timeò) 

· User friendly (easy wizard approach)  

· Better data management (impressive analytical 
capabilities & metrics)  

· Superior displays (graphs, dashboards)  

·Web -based solutions available  

· Access varied database formats (Excel, SQL, Oracle)  



Document Management  

·Paperless environment  

·Scan documents, requisitions 
& reference lab reports  

·Easy document access, 
retrieval & data extraction  

·Standardize electronic policy 
& procedure creation, review 
& approval  

 

e.g. SoftTech , policyTech , Mesa, Zequel , Policy IQ, 
Vignette, PolicyMedical , OnBase , Extract Systems, 
Scantron  



Service Improvements  

·Need: Client & patient services  

·Answer: Enhanced productivity, client 
satisfaction & better access to information  

 

·Several solutions:  
ƁPatient services (access to information & convenience)  

ƁClient services (easy connectivity & tracking)  

ƁPractice management systems  



Patient Service Tools  

·Access to lab results  
ƁOnline patient portals  

ƁMaintain HIPAA compliance  

Ɓ(e.g. eClinicalWorks , CureMD , 
e- telmed )  

 

·Scheduling  
ƁAutomated appointment 

management  

Ɓ(e.g. Q -nomy , Quest)  

 





Client Service Tools  

· Outreach LIS - EMR connectivity  
ƁSeveral EHR integration solutions  
Ɓe.g . Lifepoint , Atlas, Initiate exchange platform , 4Medica, 

Halfpenny, CareEvolve , Blue Iris eLaborate , JResultNet  
 

· Lab portals  
ƁLab orders, test results, schedule pick -up, inquiries, specimen 

tracking, & determine status  
ƁElectronic lab manuals (catalogs with test menu & user guide)  
 

· Physician Office - Lab Links (POLL)  
ƁBidirectional connectivity between instruments & EMR  
Ɓe.g . Fflex  eLink , Atlas LabWorks , ePathLink  

 

· Help desk software  
ƁCustomer management & support (e.g. sample collection supplies, 

coordinate issues, follow up outstanding issues)  
ƁAutomatic call triage & recording  
Ɓe.g. TrackIT , CRMdesk , Request tracker, H2Desk  



LIS - EMR Connectivity using SaaS  
Pantanowitz  et al. J Pathol  Inform 2010; 26:1  

Data managed & routed using 
vendor server & software  


