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Information System for Population-Level Vaccine Coverage Estimates & 
Recommendations
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Objectives
• Explain the Immunization Calculation Engine 

Software 
• Describe how Colorado Immunization Information 

System (CIIS) data are stored
• Demonstrate the user interface for running patient / 

date batches
• Discuss criteria for excluding inactive patient records
• Review the IZBIT reporting tool & its current 

applications
• Summarize the cost and time invested in the project
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Immunization Calculation Engine

• Open-source clinical decision support for 
immunizations (CDSi) 

• Created and maintained by HLN
• Reviews patient’s date of birth, gender, vaccines and 

date received, & contraindications
• Returns assessment of whether prior vaccines were 

valid and recommendations for vaccines needed now 
or in the future

• Built for individual patient care
• Rules are updated each year in compliance with ACIP 

recommendations
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ICE Web Service
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ICE Web Service
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ICE Web Service
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Data storage
• Monthly downloads of CIIS data

– Immunizations, contraindications/proof of immunity, 
patient demographics

– All records for patients whose current address is inside of 
Adams, Arapahoe, Denver, Douglas, or Jefferson county

• File loading process identifies and documents 
changes from previous month
– New patients, patients who are no longer in the data pull
– Change in patient address, vaccines, etc.
– Set up by Dell-EMC
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ICE application

Goal
• Scale up ICE to process millions of patient records at a time 
• Allow user to select and evaluation date & patient parameters (age, 

gender, county of residence)
– Create batches containing patient records as of the date

• Allow user to track progress of batches through the ICE software & view 
performance measures
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ICE Application

Results
• System is built to handle millions of patient records at a time
• Filter most batches to 0-27 years of age

– 1,094,945 patients and 18,049,577 vaccines
– Batch completed in 10.5 hours

• Work done by Dell-EMC
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ICE Application
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ICE Application
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Exclusion Criteria for Inactive Records

Issue: Inactive CIIS records
– CIIS receives vital statistics & creates an account 

for all people born in Colorado
– Accounts are maintained via records submitted by 

participating medical practices & commercial 
pharmacies

– CIIS is an optional system for medical practices 
and individual patients

– CIIS discontinues a patient record if vital statistics 
report that the person died (within Colorado)
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Exclusion Criteria for Inactive Records
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Exclusion Criteria for Inactive Records

• Excess CIIS population 
highest in younger ages

• No Vaccines / Only Hep B
• Excluded the least 

records (3-7%)
• No Vaccines in Past 10 years

• Excluded the most 
records (12-14%)

• Less variable than No 
Vaccine After Age 4

• No Vaccines Since Age 4
• Most variable (excluded 

9-19%)
• May be more 

appropriate for younger 
adolescents
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Immunization Business Intelligence 
Tool (IZBIT)
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Immunization Business Intelligence 
Tool (IZBIT)
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Immunization Business Intelligence 
Tool (IZBIT)
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Immunization Business Intelligence 
Tool (IZBIT)
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Applications
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Investment

• Initial Dell-EMC contract
– Data load & storage system
– Installation & configuration of ICE 

software to run population-size 
batches in <1 day

– User interface to allow custom 
batch creation

• HLN support contract
– Technical assistance for ICE 

installation & configuration

• DH staff time
– Project management & Quality 

Assurance
– Merging CIIS & ICE data, 

calculations and transformations
– Tableau report development

• Subsequent Dell-EMC contract
– Add functionality & variables
– Train DH resources on system 

maintenance 
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QUESTIONS, COMMENTS, DISCUSSION?



THANKS SO MUCH!
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