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Overview: This objective of this project is to extend the functionality of the State of CA’s Screening 
Information System application to provide Newborn Screening Test Results electronically in HL7 format for 
providers.  
Overall, the project is intended to: 
• Provide an efficient solution for transmitting newborn screening results to hospitals and clinicians, and move away 

from paper-based manual processes 

• Meet the goal of “Meaningful Use” for HIE since paper exchange does not conform to federal incentives toward EHR 
adoption and “Meaningful Use” of these systems. Providers have strong incentives to move away from paper as soon as 
possible. 

Project Overview 

National Standards:  The file format defined for the file transmission follows national standards 
established for the electronic transmission of NBS results, derived from the following sources: 

• Format standards from the “HITSP Newborn Screening Interoperability Specification”* 

• Content standards from the “Newborn Screening Coding and Terminology Guide” published by the National 
Library of Medicine 

• SIS will use the Logical Observation Identifiers Names and Codes (LOINC)** to communicate the analytes, 
laboratory observations & diagnostic information 

o In cases where no LOINC code currently exists, a local code is proposed 

• NBS test results message will follow HL7 version 2.5.1 messaging format, recommended by Cal eConnect 

• SIS will use the HIPAA compliant and state approved  secure FTP protocol for transferring the NBS test results 
messages to the providers 

* HITSP  is the Health Information Technology Standards Panel     
** LOINC provide a set of universal codes and names to identify analytes, laboratory observations and diagnostic information 
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Following steps needs to be completed by hospital for onboarding hospitals to receive NBS results 
electronically using HL7 standards. 

Partner On-boarding Steps 

• Complete interface testing with GDSP with no outstanding 
issues 

• Receiving electronic mailers in parallel to paper mailers and 
perform comparison to verify the HL7 results 

• Start receiving electronic mailers without duplicate paper mailers 

• Respond to the pre-onboarding assessment survey Respond to Survey 

 
• Get internal project approvals (resources, stakeholders) 
• Clarify requirements 

 

Plan for Project 

 
• Create design artifacts 
• Review design with stakeholders 

 

Finalize 
Implementation Design 

 
• Use onboarding packet and HIE testing tools to complete 

development and internal testing 
 

Perform Development 
& Internal Testing 

Perform Interface 
Testing with GDSP 

Conduct Pilot with 
GDSP 

Go-live! 

• GDSP selects partner for onboarding based on survey response  Finalize Partners 

GDSP HIE Partner 
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HIE Implementation Schedule 

Kick-off Development & Testing Go-Live 

2 Week 10 Weeks 2 Weeks 

HIE Overview 

Topic: Program 
Logistics 
 
Output: General 
Timeline, 
Registration 
Forms 

Specifications 
Review 

Topic: Technical 
Message Details 
 
Output: General 
IT Architecture 

Internal Testing 
Review 

Topic: Results 
Parsing, Ack. 
Creation 
 
Output: FTP 
Details, Message 
Capabilities 

Interface Testing 
Review 

Topic: End-to-
end testing 
 
Output: 
Functional HIE 
Partner 

Partner onboarding follows a three step approach: 

1. Kick-Off: Review GDSP HIE program and message specifications 

2. Development & Testing: Necessary IT architecture is developed and tested 

3. Go-Live: Functioning system is deployed to a production environment 

HIE 
Overview 

Support 
Completed 

Interface 
Testing 
Review 

Internal 
Testing 

Specifications 
Review 

Go-Live 

Support Milestone Event Milestone 

Go-Live 
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HIE Onboarding Process 

HIE Onboarding Process
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Business Process Flow

1.1 Attend HIE overview to 
project management

1.2 Review onboarding 
checklist with partner

1.3 Agree to onboarding 
timeline and go/no-go 
milestones

1.4 Complete registration/legal 
forms

2.1 Attend NBS Data Exchange 
Specification with technical 
support team

2.2 Review supporting 
reference material and tools

1.
Program Overview

(1 Week)

2.
Technical Consultation

(1 Week)

3.1 Partner constructs IT 
architecture for use in HIE

3.2 Partner tests system 
internally using provided GDSP 
HIE tools

3.3 Partner notifies GDSP upon 
testing completion

3.4 FTP details are provided to 
partner for Test & Production 
sites

3.
IT Implementation &

Internal Testing
(7 Weeks)

4.1 Facilitate interface testing 
for NBS Results  and 
Acknowledgements

*4.2 If testing is unsuccessful, a 
new Go-Live date will be 
scheduled, aligned with GDSP 
Onboarding waves

4.
Interface Testing

(2 Weeks)

5.1 GDSP configures partner to 
receive results electronically in 
Production

5.2 Partner completes 
production cutover 

5.3 Partner completes follow-
up satisfaction survey

5.
Go-Live

(1 Week)

Registration forms 
completed

All provided information 
reviewed Internal testing successful Interface testing successful
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HIE Receivers & Forms 
HIE Receivers are organizations that will accept the responsibility to receive and parse electronic results. 

 

 To participate in the GDSP HIE project, an HIE Receiver must complete the following forms: 

No.  Form Description 

1 GDSP NBS Participation Agreement Ensures HIE receiver agrees to review all necessary material, 
undergo necessary training, etc. 

2 Hospitals/Health Practice Management 
Firm (HPM) Enrollment, Update, and 
Removal Form 

A form for hospitals/HPM to enroll for GDSP HIE project and 
receive results electronically 

3 Health Information Exchange (HIE) of 
Electronic Screening Results  Business 
Associate Agreement 

Business Agreement form between GDSP and Hospital/HPM 
to receive results electronically in accordance to HIPAA 

Presenter
Presentation Notes
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HL7 Message Format 
Below are key details regarding the HL7 message format: 

• HL7 Version: HL7 v2.5.1 

• Standard: Public Health Informatics Institute (PHII) and U.S. National Library of Medicine (NLM) 

o PHII website: http://www.phii.org/ 

o NLM website: http://newbornscreeningcodes.nlm.nih.gov/nb/sc/constructingNBSHL7messages 

• Medium: Secure File Transfer Protocol through an external server 
Note: Each HIE Receiver will have a dedicated folder, for both the Inbound and the Outbound Directory 

• Frequency: Daily, excluding Saturdays and State Holidays 

• File Format: HL7 messages to be zipped and place on both Inbound and Outbound Directory of secure FTP 
server 

 
Below are details for each message type (Newborn Screening results & Acknowledgement/Error 
message): 

• Newborn Screening Results: 
o Message Type: ORU^R01 (Results) 

o Timing: Electronic Test Results will be placed in respective Outbound directories at 9:00 PM PST 

• Acknowledgments / Error Messages: 
o Message Type: ACK^R01^ACK (Acknowledgments) 

o Timing: ACK messages should be placed in respective Inbound directories by 4:00 AM PST 

http://www.phii.org/sites/default/files/resource/pdfs/PHII-NDBS-Lab-Results-Impl-Guide-ORU%5ER01-HL7-251_v1%200%201_2011-11-01_final.pdf
http://newbornscreeningcodes.nlm.nih.gov/nb/sc/constructingNBSHL7messages
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HIE Receiver

Data transferred via ETL

MoveIt transfers 
XML files

(ACKs/NACKs)

Access SIS to:
1. Manage Communication Preference
2. Case Coordination

One folder per HIE 
Receiver in each outbound 
and inbound directory

BizTalk / EFR
(DHSEDBSQL09)

OLTP
(DHSEDBSQL07)

CRDB
(PHSISEECSQLEP07)

Internet

.NET Component on 
BizTalk Server retrieves 
Electronic test results

Web Server 
Spare

(DHSEWEBSS08)

Web Server 
Primary

(DHSEWEBSS07)

Retrieve electronic 
test results

SIS User

App Server 
Spare

(DHSEAAPPAPP08)

App Server 
Primary

(DHSEAAPPAPP07)

Store ACKs/NAKs
on OLTP

DW
(DHSEDBSQL08)

1. Batch logs ACKs/NACKs to 
database 
2. Batch maps XML electronic 
test results files to NBS case

Batch App
Server

(DHSEAPPBCH07) Create HL7 Messages
1. Batch creates XMLs of NBS 
test results
2. BizTalk transforms XML 
results to HL7 messages
3. Archive HL7 Messages

Transform ACK/NAK messages
1. BizTalk transforms ACK/NACK 
messages to XML

BizTalk 
App Server

(DHSEAPPBIZ07)

MoveIt transfers
HL7 Test Results

External FTP
Server

(eft.dhcs.ca.gov)

Note: MoveIt Central is hosted on PHGDBRLCFTPIT01 server in Richmond

Load Balancer

OutboundInbound

Push
ACKs/NACKs

MoveIt transfers
ACKs/NACKs

Pull HL7
Test Results

12

3

Data Transmission Flow 

Sending Newborn Screening Results to HIE Partner: 
1. SIS GDSP will place NBS results in HL7 v.2.5.1 messages in a zip file, in a specified folder, on the Outbound directory of 

the secure FTP server 

2. HIE Partner will pull the zipped HL7 messages from the secure FTP server and unzip them for HL7 message translation 

3. HIE Partner will translate the HL7 messages for data processing 

 

Receiving Acknowledgments (ACK) and Error (NACK) messages at SIS GDSP: 
1. HIE Partner will create ACK / NACK HL7 messages for each NBS result message it processes 

2. HIE Partner will zip the  ACK/NACK messages and push the zipped file  to  a specified folder in  the Inbound directory  of 
the secure FTP server 

3. SIS GDSP will translate the ACK/NACK messages from the secure FTP server for processing 

 

 

HIE Receiver

One folder per HIE 
Receiver in each outbound 
and inbound directory

MoveIt transfers
HL7 Test Results

External FTP
Server

(eft.dhcs.ca.gov)

OutboundInbound

Push
ACKs/NACKs

Transfer
ACKs/NACKs

Pull HL7
Test Results

Presenter
Presentation Notes
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Next Steps and Contact Information 

• Requirement session participants should have already received meeting invitations 
• Requirement sessions are scheduled through Wed, 01/23 including a Parking Lot session which will 

be held only if needed 
 

Key Contacts: 
• GDSP – Carole Klein Carole.Klein@cdph.ca.gov 
• GDSP – Robin Thomas robin.thomas@cdph.ca.gov 
• Functional Lead – Swapnil Pradhan spradhan@deloitte.com  
• Application Manager – Raja Antony rsdantony@deloitte.com 

mailto:Carole.Klein@cdph.ca.gov
mailto:robin.thomas@cdph.ca.gov
mailto:tsahney@deloitte.com
mailto:suzasmith@deloitte.com
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Appendix 
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• SIS: State of CA’s Screening Information System application 
• HITECH: Health Information Technology for Economic and Clinical Health 
• Meaningful Use Standards:  Set of objectives and measures to encourage the actual “meaningful 

use” of HIT, not just purchase and installation 
• HL7: Health Level 7 messaging standard that enables clinical applications to exchange data; “book of 

rules” detailing interfacing information that sets forth a framework for negotiation in interfacing 
• Coding Systems 

o LOINC – Logical Observation Identifiers Names and Codes (LOINC®): provides standardized codes for the 
questions in lab results messages; used for ordering  and resulting of lab tests; preferred code set for HL7 
messages 

o CPT – used for ordering and billing purposes; not as specific as LOINC codes 

o SNOMED – Standardized terminology for clinical data for diseases, clinical findings and procedures 

• Health Information Technology Standards Panel (HITSP) Newborn Screening Interoperability 
Specification: messaging standards specific to NBS 

Key Terms and Acronyms 
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1. Sending Facility 
(MSH-4) 

2. Receiving Application 
(MSH-5) 

4. Patient 
Information (PID) 

5. NBS Screen Card 
(OBR – 3) 

6. Next of Kin 
(NK1) 

3. Residing Clinician 
(MSH-6) 

12. Newborn Screening 
Short Summary 

(OBR-2/OBX-8) 

7. Conditions Tested & 
Positive Markers 

(OBR-2/OBX-10) 

11. Hemoglobinpathies 
Panel 

(OBR-14) 

9. Galactosemia Panel 
(OBR-13) 

8. Cystic Fibrosis Panel 
(OBR-9) 

10. CH Panel 
(OBR-12) 

HL7 Message Structure: PDF Mailer to HL7 High-Level Mapping (1 of 3) 

Presenter
Presentation Notes
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13. Acylcarnitine Panel / 
Fatty & Organic Acids 

(OBR-6/OBR-7/OBR-8) 

14. Amino Acid Panel 
(OBR-5) 

16. SCID Panel 
(OBR-15) 

15. CAH Panel 
(OBR-11) 

HL7 Message Structure: PDF Mailer to HL7 High-Level Mapping (2 of 3) 

Presenter
Presentation Notes
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HL7 Message Structure: HL7 Sample Message (3 of 3) 

Below is a sample HL7 message for SIS GDSP newborn screening initial negative test results 
 

 

Presenter
Presentation Notes
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HL7 Message Critical Information: Newborn Screening Test Results 
Below are some of the important segments that will be included in HL7 NBS electronic test result messages: 

• Message Header (MSH) – Specifies details about the message (Message Type - Newborn Screening 
Results, Sender, HIE Receiver, etc.) 
e.g. MSH|^~\&|SIS|NBS 850 MARINA BAY|||201103171117||ORU^R01|1234567890|T|2.5.1||||||||||CALIFORNIA 
DEPARTMENT OF PUBLIC HEALTH 

• Patient Identifier (PID) – Patient demographic information (Name, MRN, DOB, Sex, Ethnicity, etc.) 
e.g. PID|1||924250^48011183^189-52-123/21-2010-72||Sunqlabrb^Amethyst||201103171117|Male||Other Race||| 

• Next of Kin (NK1) – Next of Kin, providing information details of the mother (Name, Address, Number, 
etc.) 
e.g. NK1|1|Bourne^Julia|Mother|427 4th Street^New York^NY ^94782|9163720117||||||||||| 

• Common Order (ORC) – Transmits details common to all test results (Clinician, Hospital information on 
TRF Form Number, Hospital Order ID etc.) 
e.g.ORC|RE|25989006^FormNumber||W12312312^HospOrderNum||||||||11356370^CUNNINGHAM^REBECCA^^^^^^NPI||| 
 
Observation Request (OBR) – Transmits information about an exam, diagnostic study/observation, or 
assessment that is specific to an order or result (Amino Acid, Acylcarnite, Cystic Fibrosis, Thyroid, 
Galactosemia, Hemoglobinopathis Panels, etc.) 
e.g. OBR|1||9952580682|57717-1^Newborn screen card data panel ^LN|||20110525|||||||201105251200|FLT| 

• Observation Result (OBX) – Carries the value of measured and computed results of the diagnostic 
observation (Birth weight and time, Acylcarnite newborn screen interpretation, Fatty acid oxidation defects, 
etc.) 
e.g. OBX|1|NM|8339-4^Birthweight ^LN|1|3543|g |>2500|N|||F|||25052011| 
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HL7 Message Critical Information: Acknowledgement / Error Message 
Below are some of the important segments that will be included in HL7 ACK/ NACK messages: 

• Message Header (MSH) – Specifies details about the message (Message Type - Newborn Screening 
Results, Sender, HIE Receiver, etc.) 
e.g. MSH|^~\&|SIS|NBS 850 MARINA BAY|||201103171117||ACK^R01^ACK|1234567890|T|2.5.1||||||||||CALIFORNIA 
DEPARTMENT OF PUBLIC HEALTH 

• Message Acknowledgement (MSA) – Includes HL7 message reference identifier and 
acknowledgement code, such as: 
o Application Acknowledged (AA) - A positive code that indicates message that was accepted correctly 

o Application Error (AE) – A negative code that indicates that were either a problem with the message structure, or 
the message itself 

o Application Reject (AR) – A negative code that indicates that message was rejected 
 
e.g. MSA|AA|1234567890  

• Error (ERR)* – Provides detailed text on the exact error of the message 
e.g. ERR||OBR^1|100^Segment sequence error^HL70357|E|||Missing required OBR segment|Email help desk for 
further  
information on this error||||^NET^Internet^helpdesk@hl7.org 
 
*Note: Error Segment is only required if acknowledgement code is AE or AR 
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