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Overview
• Background on Citywide Immunization Registry 
• Immunization Reporting
• Quality Assurance Resources
• Challenges & Limitations 
• Future Enhancements 



Citywide Immunization Registry
• Established in 1997
• Immunization data for over 6 million patients

o Over 82 million immunization events 

• Reporting Requirements
o Mandatory for children 0 through18 years
o Verbal or written consent needed for adults > 19 years

• Reporting methods
o Online Registry
o Flat file (batch)
o HL7 Web service

Do not fulfill 
Meaningful Use 
requirements



HL7 Web Service
• Real-time, bidirectional 

o Supports CDC-endorsed SOAP Standard Interface 
Web Services Definition Language (WSDL) 

• Established in 2009
o First facility connected in January 2011

• >1,500 facilities submitted data via Web service 
during last six months
o >500 bidirectional facilities
o Point-to-point connections
o No Health Information Exchange (HIE)-mediated 

connections 
• >450,000 VXU (reporting) messages per month 



Method of Reporting Immunizations, 

New York City, 2011-2015
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Quality Assurance Resources
• CIR Interoperability Team
• CIR Administration Tool (CAT)

o Basic message search
o Summary-level message data
o Detailed message search

• Daily Email QA Report 
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Interoperability Team

• Five full-time employees
• Funding sources

oCDC Annual Cooperative Agreement
oCenters for Medicare & Medicaid Services 90/10
oCDC PPHF Interoperability Grant



QA and Onboarding Providers
TEST ENVIRONMENT PRODUCTION ENVIRONMENT
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Quality Assurance Resources
• CIR Interoperability Team
• CIR Administration Tool (CAT)

o Basic message search
o Summary-level message data
o Detailed message search

• Daily Email QA Report 



Raw HL7 Message
MSH| ~̂\&|Citywide Immunization Registry|8000N70|||20160223112622-
0400||VXU^V04^VXU_V04|587999438218|T|2.5.1|||NE|AL|
PID|1||777815087^̂ ^ L̂R~Mason2213456978^^^^MR~MM12345M^^^^MA||Mason^
Matthew^Thomas^^^^L~^Matt^^^^^A|Walters^Rebecca^^^^^M|20081015|M||2106-
3^White^HL70005|305 Big Apple Blvd&Big Apple Blvd&305 7̂C^New 
York^NY 1̂2345-
1234^̂ P||^PRN^^^^212^5551212||ENG^English^HL70296|||||||N^Not Hispanic or 
Latino^HL70189|11116|Y|2|
NK1|1|Mason^Rebecca^Ann^^^^L|MTH^Mother^HL70063||^PRN^^^^212^5218118|^
WPN^̂ ^^212 7̂771212 4̂97||||||||||19781115|
NK1|2|Mason^Tom^^^^^L|FTH^Father^HL70063||^PRN^^^^212 5̂218118|^WPN^^^^
212 3̂456789 1̂01||||||||||19750725|
ORC|RE||354843239^QueensClinic|||||||||123456 Ĵones L̂isa^̂ ^^^^NYA^^^^LN|
RXA|0|1|20160223||96^PPD^CVX|999|||00^New Immunization 
Record^NIP001||^^^8000N70||||ABC1234567|20130930|MSD^Merck^MVX|||CP|A
OBX|1|CE|64994-7  ̂vaccine fund pgm elig cat L̂N|1|V02^VFC eligible-
Medicaid^HL70064||||||F|||20160223|



CIR Administration Tool (CAT)
• Internal administration application with 

several facility management modules
o HL7 module is the primary QA tool for 

VXU/VXQ/QBP messages from the Web service
• Custom developed with vendor (HLN)

o Open source Java technology
• User-friendly graphical interface

o Parses field values for HL7 messages
o Categorizes messages by outcome (successful, 

partially successful, failed)



CAT HL7 Module Features

1. Basic message search 
o Parameters: facility code and date range

2. Summary-level message data
o “HL7 QA Stats Report”

3. Detailed message search 
o Expanded parameters: free text and message 

identifiers
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Basic HL7 Message Search



Basic HL7 Message Search

Test Facility
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Basic HL7 Message Search
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Investigate Failed Messages



Investigate Failed Messages



View All Fields in HL7 Message

Parsed 
Message 

Fields

Raw VXU & ACK messages (not shown) 

Filter Legend

Test Facility



Identify Fields With Errors

Test Facility

2) Unknown Key Identifier:
Invalid CVX Code
CIR does not accept TB tests

1) Required Field: 
Incorrect value in a required field

Test Facility



CAT HL7 Module Features
1. Basic message search 

o Parameters: facility code and date range
2. Summary-level message data

o “HL7 QA Stats Report”
3. Detailed message search 

o Expanded parameters: free text and message 
identifiers



HL7 QA Stats Report



HL7 QA Stats Report

Search 
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Vaccine 
information



HL7 QA Stats Report

Fatal errors

Non-fatal 
errors

Vaccine type



HL7 QA Stats Report: Fatal Errors



CAT HL7 Module Features
1. Basic message search 

o Parameters: facility code and date range
2. Summary-level message data

o “HL7 QA Stats Report”
3. Detailed message search 

o Expanded parameters: free text and message 
identifiers



Detailed Message Search



Quality Assurance Resources
• CIR Interoperability Team
• CIR Administration Tool (CAT)

o Basic message search
o Summary-level message data
o Detailed message search

• Daily Email QA Report 



Daily Email QA Report



Challenges

• High volume of providers exchanging data and 
messages received 

• EHR vendor errors vs. data entry errors
• Unclear ownership of QA activities 

(Interoperability Team vs. EHR/facilities)
• Maintaining staffing levels
• Tracking Meaningful Use statuses



Future Enhancements
• Enhancements for CAT

o Incorporate information in Daily Email QA Report into CAT 
o Allow for generation of custom QA reports based on 

different parameters
• EHR vendor 
• Adult vs. Pediatric 

• Enhancements for Daily Email QA Report
o Failures in Test environment
o Non-fatal errors in required fields (e.g., VFC eligibility)
o Partially failed messages
o Query message (QBP/VXQ) failures



Conclusions
• Bureau of Immunization manages a large volume 

of HL7 Web service data
o Interoperability Team established

• Flexible and automated tools are critical 
o Streamlined approach to onboarding providers
o Rapid and efficient resolution of errors

• No facilities waiting to connect due to CIR resources

• Resources help ensure high-quality data
o Continuous improvement is necessary to respond to 

new challenges
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