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Who Will Build It?  

• We will. 

– Although there is tension between vendor-
sourced and user-community-sourced 
functionality, the pendulum is swinging back 
towards a user-driven model 

– Development will be in partnership with the LIS 
vendor community 



What will it look like? 
• Agile software development  - deep partnership with domain 

expertise 

• Reverse federation in support of personalized medicine 

• Intrinsic support for customized workflow 
– “Workflow Engines”  

• Support for High Dimensional Data 

• Cloud-based Information Exchange 

• Cloud-based data orchestration and transformation 

• LIS interoperability 

• Examples of advanced LIS functionality: 

– Generation of Results from Encoded Data 
• Thiopurine Metabolite Calculation 

– Automated orchestration of structured data in addition to narrative 
text 
•  AJCC Breast Cancer Reporting 



Some Building Blocks: 
enabling technologies and methods 

 

• eXtensible Markup Language (XML) 
 

• Federated architectures (Peer LIS, Cloud Network) 
 

• Properly adjudicated namespaces and strongly typed concepts and data elements (ISO-
11179) 
 

• Service-oriented Architectures (SOAs) and normalized data models 
 

• Grid Computing 
 

• Cloud-based Service Architectures 
 
Our present manner of construction of conventional LIS interfaces differs from the above 

list in essentially every aspect. 



Concept: Reverse Federation 

• Not only does the LIS serve the greater EHR 
connectivity ecosystem, so to should the greater 
plurality of EHR repositories serve the LIS and its 
emerging workflow needs, in the capacity of decision 
support data feeds assisting in report generation. 

– Increasingly essential for: 
•  Molecular reporting 

• Personalized medicine 

•  Synoptic cancer checklist reporting of correlation of 
histopathology staging in concert with clinical stage and 
longitudinal reporting (AJCC Cancer Staging Manual, 7th edition 
and later…)  



Web Portals 

• Rapidly becoming Commoditized 

• Multiple deployment strategies: 
– “Home-grown” 

– LIS-provided 

– Third-party best of breed solutions 

• Can be either locally hosted, remotely hosted (SAAS), or both 

• Multiple potential users: 
– Clinicians 

– Outside  RHIO institutions and entities, in the setting of Meaningful 
Use Phases II & III 

– Patients themselves  



Web Services 

• A logical extension of Web Portals 

• The only logical interoperability strategy for 
true LIS-LIS connectivity 

• Heavy utilization of XML 







Cloud-based Data Transformation 
and Orchestration 

• Anticipating the availability of tests that are 
too complex to deploy in every LIS, these 
techniques will allow for simplified 
provisioning of such functionality to 
essentially any LIS 

• Simplified support model 



Cloud-based Data Orchestration 
and Transformation 

• One step beyond use of the cloud as merely 
an aggregation and distribution solution 

• Instantiation of complex algorithms and rules 
in a centrally-curated location, simplifying 
both validation and maintenance 

• Two Examples: 

– Thiopurine Metabolite Testing 

– Breast Cancer Checklist structured reporting 
validation, pre-signout  



Disruptive Potential of use of 
Orchestration and Transformation: 
• Using the centrally placed rules engine to carry out non-trivial 

data transformation tasks: 
– Generation of calculated results from ultra-high complexity, rules-

based indexed assays, such as the thiopurine metabolites test (which 
are extremely difficult to implement in conventional LIS architectures) 

– Pre-signout adjudication of surgical pathology breast cancer reporting, 
for compatibility with AJCC published guidelines, allowing for 
corrective action prior to signout. 

• Implementing such solutions on a plurality (or 
multitude) of LIS locales would be intractable, owing 
to initial deployment and maintenance burden 

• Central curation is the only feasible manner in which to 
surface such emerging testing and reporting complexity 



Thiopurine Metabolite testing: 
The emergence of Encoded Data 

from primary lab test data 



Comparing MLA to 6-TGN 



Data Elements received from the LiddEx Cloud 

Rules-Derived Data elements 



CR_Rule 2 is true when the episode values in the 
current case satisfy all of these conditions. 

The value of CR_Coeff2 is dependent on the 
outcome of CR_Rule2. 

AND 
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Rippledown® – Thiopurine Clinical Interpretation 
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Use of Web services for 
pre-signout validation of 

pathology reports 

• John F. Madden, MD, PhD (Duke University) 

• Shane Brown, PhD (PKS, Inc.) 

• John Hamilton (University of Michigan) 

• Fede Lopez (PKS, Inc.) 

• Rob Manser, MSc (PKS, Inc.) 

• Jeffrey Sica (University of Michigan) 

• Ulysses Balis, MD (University of Michigan) 
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Problem statement 

• Cancer pathology report validation is 
complex, consensus driven, evolves quickly 

• Pathologists need feedback prior to 
signout 

• Some LIS systems support structured 
input, but flatten results to text 

– → no easy validation possible 

file://localhost/Users/me/Pictures/iPhoto Library/Originals/2004/Nov 16, 2004/VT002.jpg
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Solution 

‣ Report validation as a real-time web service 

‣ Accept and parse text reports using rules 

‣ Convert to standardized data format 

‣ Validate content using centrally-curated rules 

‣ Return error/warnings as response 



24 

LIDDEx/PKS Realization 

Webservice 

Port 

Text 

Parser 
Validator Orchestration 
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Implementation 
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Service 
implementation 

‣Web Services Description Language 
(WSDL)  

‣ Service calls are publicly-defined, 
included in LIDDEx service standard 

‣ Payload is in SOAP Wrapper 
‣ Incoming: Pathology report as semi-

structured text 

‣ Outgoing: XML report of warnings and errors, 
using publicly-defined LIDDEx validation 
vocabulary 

 



Summary 

• The future LIS will leverage: 

– Strong Development partnership with the vendor. 

– Development and use of true interoperability standards 
• XML 

• ISO-11179 

– Development of standardized Web services 

– Development of cloud-based rules that run, centrally, 
within cloud services 

– Instantiation of all the above as core functionality within 
all commercial LIS solutions 

• The pathway there: 

– User  driven 



Questions 


