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Lab test catalog application market survey
ARUP Gateway



(OLTG)

• History
• Design philosophy
• Implementation
• Workflows and Features



Departmental Website Integration



DLMP website integration



Links to test-specific pages from EHR



Laboratory test catalog features

Obligatory iceberg cliche

Search
Public Test Information

Everything else
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History





Then and now



An enduring philosophy 

• Address operational needs not 
supported by the LIS

• Serve both laboratory and external 
users

• Provide an intuitive search interface
• Avoid duplication of data by 

aggregating from multiple systems
• Operationalize content management
• Emphasize user experience

James Fine with a PDP-11



30 years of Online Test Guide (OLTG) History
• Central Processing Area (CPA) Bible (ca 1969)

• Consolidation of processing services and test information
• Circular file of 5x8 index cards

• “BibleCard” (ca. 1994)
• “Network-Based Virtual Database for Laboratory Information”
• Written in MUMPS for Mosaic and Netscape browsers
• Data shared from Sunquest database

• First modern web application (Dave Chou and Jerry Davis, ca 2002)
• Consolidation into a single, well-defined schema in a relational database
• MS-SQL database, IIS/ASP web application 
• Content management process controls
• Daily import from Sunquest

• LAMP stack rewrite (Tom Ekberg, ca 2011)
• Python wsgi application, Postgresql
• Expanded database schema

• Current version (2016 - present)
• Updated schema with an emphasis on change management



• UW Medicine is the 
primary academic 
healthcare system in the 
5-state WWAMI region

• 3 hospitals 
• Hospital-based and 

primary care clinic sites 
throughout Puget Sound

• Fred Hutchinson Cancer 
Center

• Regional and national 
outreach testing

UW Clinical 
Laboratory Footprint
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page views



Implementation



Language and stack
• Back end

• Python
• Flask web framework
• Postgresql database

• Front end
• Bootstrap 5 CSS
• HTMX 
• Sprinkles of vanilla javascript

• Hosting
• AWS ECS (Elastic Container Service), RDS (database), S3 (file storage)
• AWS Cognito integration with enterprise SSO (SAML2)



Departmental AWS AccountDepartmental Applications

Amazon S3 

Amazon RDS

(postgresql)

ECS Task

OLTG Application

Order and 

component details

Data Warehouse

(postgresql)

Chargemaster

Data (CPT codes)

Epic Clarity

Enterprise Applications

ECS Task

User database

Test Tallies

Epic EAP Details
(future: TAT stats)

User 

data

OLTG System Architecture

Lambda, cron

DLMP Website

API call

Epic details

Initially on local infrastructure
First departmental app migrated to AWS 2018
Move to AWS ECS stack 2022



Data imported from external sources of truth

Data warehouse User 
management 
system

Clarity, via data 
warehouse

Chargemaster

LIS



Manually 
maintained 
schema



Our menu extends beyond the LIS

• “Defined” tests 
• correspond to batteries and components defined in the LIS
• identified by an alphanumeric code
• May be in-house or sendout

• “Numbered” tests
• no corresponding record in LIS
• numeric code (by convention)
• “undefined” sendouts
• Portions of the AP catalog

• Guidelines
• Free-form content
• Can be linked to one or more test records



Guideline pages provide unstructured content



Guidelines

Defined tests

“Numbered” 
mnemonics



Search fields

• Order Name
• Order code (mnemonic)
• External test ID (for sendouts)
• Synonyms
• LOINC
• CPT
• Chargemaster billing codes
• UW client interface order and result codes





Search results are sorted by order volume



Content management



CAP requirements for content management



Mo tests, mo problems

(limited to active, orderable tests)

staff only

public



Content management

• Data aggregation from multiple sources
• “Document Control”

• Authorship, approval, publication workflows 
• Periodic review, content audits

• Structured data
• Collection instructions
• Performing labs
• Tags



Content management actions



Comparison of versions



Modification and approval



Approvals



Generate a list of tests 
by category for periodic 
review

Tests requiring review are highlighted

Visibility

Lab department

Testing category



UI for editing 
includes 
detailed inline 
instructions



Reducing reliance on free-text content





Standardized collection instructions can be 
shared by tests with similar requirements



Performing lab database



A few features...



“Tags” can be used as 
groupers for use with 
external applications 

Problem: 
applications 
require arbitrary 
groupers to  
define testing 
categories



Context-specific processing instructions 
• Problem: Many low-volume sendouts are not defined in the LIS. 

Processing needs very explicit instructions on how to order these. 
Instructions differ based on specimen type.

• Solution: interactive decision support in the OLTG (ARUP sendouts)



select specimen type

Ordering a miscellaneous sendout



detailed instructions for order entry



Problem: availability during application or 
network downtime



Downloadable backups



Future: integration with procedure 
manuals

• Content is extracted from procedure manuals
• Selected documents are used as inputs to an 

LLM along with a prompt.
• Ideas:

• Generate content for the test catalog from 
procedure manuals.

• Provide access to content from procedure 
manuals directly from OLTG

• Compare content from both sources for 
verification.

“Docsearch” Application



Key points

• A great deal of operational and technical complexity lies behind a 
deceptively simple public-facing user interface.

• Maintainability is a central challenge.
• Content management is a core capability.
• Connectivity with external sources of truth is critical for data 

reliability.
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