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	Date
	January 20, 2009

	Version
	Version # 0.1

	Domain
	Pediatrics, Child Health, Public Health, Laboratory

	The Problem
	<Summarize the integration problem. What doesn’t work, or what needs to work.>

	Newborn Screening (NBS) and Newborn Hearing Screening (NBHS) Programs are two mandatory public health programs administered by state health departments in the US.  Bloodspot (NBS) screening is for metabolic genetic and hematologic disorders identified by laboratory testing and hearing screening (NBHS or EHDI) is to identify permanent conductive, sensory or neural hearing loss using physiologic testing technologies. The integration problem exists because these programs are often separate in the hospital nursery and in health departments.  For NBS programs, the patient and family demographics and submitter information are commonly recorded at the hospital of birth on a state specified specimen card and mailed to the public health or commercial laboratory along with the collected bloodspot. Currently hearing screening is commonly conducted bedside, results provided to parents before discharge and data submitted to public health in different formats; electronically using stand alone often web-based public health systems, on the birth certificate, on the bloodspot specimen card or through monthly electronic reports. Regulation regarding NBS and NBHS varies across states in term of how many conditions are included in testing. Some states require second bloodspot testing at 2 weeks of age ordered by the child’s primary care provider. State regulation also varies with regard to the follow-up on abnormal results. Providing an electronic and interoperable integrated information system in which Bloodspot and Hearing screening programs would receive information from EHRs, LIMS and other provider systems will improve public health’s ability to assure that all newborns received care, reduce manual entry errors, facilitate tracking and follow-up and reporting for epidemiologic purposes.  
The following technical actors are involved in newborn screening:

1. Hospital of Birth (EHRs or ADT system)
2. Public Health or commercial laboratory systems (Laboratory Information Management Systems (LIMS))
3. Public Health NBS and tracking systems including registries on particular conditions, e.g. sickle cell anemia
4. Public Health Newborn Hearing Screening (NBHS) Systems 
5. Primary Care Provider EHRs
6. Specialists EHRs
7. PHRs (out of scope in this proposal)
Today, there is minimal integration across these actors’ information systems though integrated systems do exist in some states. For genetic testing, minimal integration results in incomplete data. First, as no real-time information is available on 1.how many newborns are born per day and, 2 how many specimens are expected to be submitted to the Lab,  calculating the screening coverage is not accurate. Second, the blood specimen should be collected after the first meal; the time of the meal often is missing on the specimen card and test results cannot be interpreted by the laboratory staff; so, the test must be repeated, delaying the diagnosis of potentially life-threatening conditions. Third, challenges in follow-up and delay in services occur, e.g., in the case of abnormal results, public health staff has to track the newborn to inform parents regarding necessary intervention.  Primary care providers feel that this information should come from them not from health department, however, they often do not receive test results ordered by the hospital of birth since primary care provider information is often missing on the specimen card resulting in delays of care coordination. For hearing screening, integration problems result in incomplete data as well. The blood specimens for genetic testing are collected by nursery staff. The hearing screening may be conducted by a different hospital department (audiology) or may also be conducted by nursery staff.   The workflows for these actors may not cross.  For hospitals submitting hearing data on the specimen card, these data are often missing or incomplete. Individual state NBS and HS information systems usually are not interoperable with other public health information systems within the state health department, e.g., immunization registries, birth defect registries, etc.. They are also not-interoperable across states.

	Key Use Case
	<Describe a short use case scenario from the user perspective.  The use case should demonstrate the integration/workflow problem.  Feel free to add a second use case scenario demonstrating how it “should” work.  Try to indicate the people/systems, the tasks they are doing, the information they need, and hopefully where the information should come from.>

	The Use Case below describes the scenario for a healthy child:
1. State regulation requires NBS and NBHS testing. In the hospital of birth, tests are ordered by pediatrician or included in the nurse/audiologist routine workflow as mandatory procedures.

2. The blood spot specimens are collected by nursery staff from the newborn at 24-48 hours of child’s age before discharge. 
3. The specimens are attached to the filter paper or specimen card that contains child’s demographic and submitter information. 
4. Specimen information may be entered in the Hospital of Birth EHR or directly in the State NBS Information System or an integrated NBS/NBHS Information System. 
5. Hearing screening is performed at the hospital of birth on a newborn at 24-48 hours of child’s age before discharge. 
6. Hearing screening information is entered in the Hospital of Birth EHR, or the State NBHS Information System or an integrated State NBS / NBHS Information System
7. The form with the specimen is mailed to the laboratory for genetic testing. In the US, most newborn genetic testing is conducted by the state public health laboratories as well as commercial laboratories. 
8. Newborn demographics and specimen information from the specimen card are manually entered in the LIMS or are electronically imported from the State NBS Information System. 
9. Hearing screening data are electronically imported from screening technologies in the nursery or manually entered by the hospital or the health department into the State NBHS Information System maintained by a Hearing Program of the state health department.

10. Test results are sent by the laboratory (electronically or on paper) to the State Newborn Screening Follow-up and Tracking System (integrated with the State NBS Information System) maintained by the Genetic Disorders Program of the state health department. 
11. In the case of abnormal results, laboratory personnel alert the Program staff who tracks the child’s parent to inform about positive test results and to enroll a child in the healthcare services related to a particular condition, e.g., hematology centers for sickle cell anemia follow-up, etc. Program’s staff may enter the particular condition abnormal results in a registry when available for a particular condition, e.g., Sickle Cell Anemia Registry.
12. In some states bloodspot screening results are sent back to the hospital of birth from the laboratory or public health (note that the child at this time is no longer in the hospital of birth). For medical legal reasons, many hospitals do not receive or wish to receive these results once the infant has been discharged but these results can be reviewed electronically by risk management staff at a hospital when a state NBS information system is used. This facilitates the hospital knowing that its role is complete.
13. In some state, the genetic test is repeated at 2 weeks of age during the first visit to the primary care provider. In this case steps 2-4, 7-8 and 10-12 are repeated based upon the provider’s order and test orders and results are entered in the Provider’s EHR or can be reviewed by the authorized provider in the State NBS or NBHS information systems.
14. NBS data has to be included in PHR. However, this is out of the scope of this effort.

We envision interoperability across all participating technical actors.

	Standards & Systems
	<List existing systems that are/could be involved in the problem/solution.  If known, list standards which might be relevant to the solution>

	We will assess existing IHE profiles to select those applicable to the NBS domain. The following standards may apply:
1. IHE PIX and PDQ profiles for demographic information, XDS, RFD, SOA
2. PCC Care Management Technical Framework for managing clinical guidelines

3. IHE Laboratory Technical Framework for test orders and results

4. HL7 NBS laboratory data tables for the list of analytes

5. NBS list of analytes developed by the NBS Working Group  of the US Health Resources and Services Administration (HRSA) for the complete list of analytes
6. LOINC NBS Codes (genetic tests & hearing tests)
7. NBS filter paper cards from various states for the specimen data content

	Discussion
	<If possible, indicate why IHE would be a good venue to solve the problem and what you think IHE should do to solve it.>

	The NBS domain may not require the development of new IHE profiles. It may rather serve as a venue for using-reusing existing IHE profiles developed by ITI, PCC and LAB committees that are applicable to the content of this domain. We believe that the work on this domain may enhance existing IHE profiles. 

The NBS domain is also the first one in the life course (timeline) of a healthy newborn that involves information exchanges between clinical care and public health. This profile will help specifying how the EHR on a newborn created at the hospital of birth will include connectivity to the public health information systems to lay the foundation for coordinated care between two sectors and to enable population-based surveillance.


IHE NBS Paper: 
Activities, Point of Contacts (PoC), Timeline, Relevant Events
	#
	Work Item
	PoC
	Due Date
	Event

	1
	Develop IHE Paper Outline
	Lori

Terese

Anna
	1/23
	IHE

	2
	Review IHE Paper Outline 
	QRPH
	1/26-29
	IHE

	3
	Collect specimen forms, lab reports, notifications:
Demographics (mother, child) – form & report

Specimen demographics

Analytes spreadsheet (HRSA)

Results & result interpretation (lab reports for normal & abnormal)

Case investigation reports

Notifications (provider and family notification of abnormal results)
Linking of the 1st and 2nd  blood spot tests

Linking of blood spot & hearing tests
	Terese

Anna

Francois
	2/13
	HITSP RDSS

	4
	Compare workflow across countries; identify needs for improvement
	Anna

Francois

Terese
	3/15
	

	5
	Review IHE-Lab External Order (order filler) profile
	Francois

Vasil Peltchev
	3/31
	IHE-Lab

	6
	Align with HITSP reqs
	Anna

Lori
	2/17-19
	HITSP RDSS 

	7
	Review HITSP Stds Gap Analysis 
	Lori
Anna
	3/15
	HITSP RDSS

	8
	Align with HITSP RDSS Draft
	Lori
Anna
	3/31
	HITSP RDSS

	9
	Review Registry and Consent Reqs with IHE ITI 
	Lori
	4/15
	

	10
	Review IHE-Lab Technical Framework for NBS context

Review IHE XDS-Lab & RFD for report document 
	Sondra
George Cole,

Jason
	4/30
	

	11
	Harmonize international NBS Lab & hearing data sets based on the US one
	Anna

Francois

Sondra
	4/30
	

	12
	Review workflow comparison
	IHE-Lab
	5/15 
	IHE-Lab

	13
	Develop draft Paper
	Lori
Terese

Anna
	5/4
	

	14
	Review draft Paper
	QRPH
	5/4-7
	IHE 

	15
	Public Comments
	
	7/15
	IHE

	16
	Review of Public Comments, Paper Update
	QRPH
	8/15
	IHE

	17
	Publish Paper
	
	8/30
	IHE


To do list:

Review data sources and formats -States of Iowa, Texas, WI, MD, TN – specimen forms, and result reports; other country specimen cards and result reports
Develop Functional Requirement Analysis Document (FRAD) for the State of IOWA
Recruit experts: CDC EHDI, APHL, Canada (SR)

Recruit vendors: WI–IBM (open source Open Health Tools (OHT), Atlas Public Health, OZ Systems, others
Integrating the


Healthcare Enterprise
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