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What is Interoperability 

Interoperability has been interpreted in a numerous ways and established as a 
national imperative.   
 
There are a few definitions / descriptions that capture the conceptual essence…  
The IEEE definition of interoperability as the ability of systems to exchange and use 
electronic health information from other systems without special effort on the part of the 
user. 
 
The HL7 definition focuses on 4 key areas: 
 
1. Transport Interoperability (e.g. VPN, sFTP, Direct) 
2. Message/Document Interoperability (e.g. CCD, HL7) 
3. Semantic (Vocabulary) Interoperability (e.g.LOINC, SNOMED, ICD) 
4. Process Interoperability (workflow) 

 



Interoperability vs. 
Connectivity 

 
 

What you would 
like… 

What you usually 
get… 

What you have to 
do… 

Most systems integration efforts still rely heavily on customization and 
interface by interface effort. 



Technical Integration 
Approaches 
HL7 v2.x 

• There are numerous HL7 message types (like ADT, Lab ORUs, MDM documents, etc). 
• This has been (and in large part continues to be) the most common approach to 

establishing clinical data connectivity between two systems. 
• HL7 messaging is the backbone message format for most clinical systems and is the 

method for communication between component systems within hospitals. 
 

Consolidation Clinical Document Architecture (C-CDA) 
• Continuity of Care Document (CCD) – the CCD is a template within the C-CDA construct 

that includes 17 different sections. 
 

Integrating the Healthcare Enterprise 
• IHE is an effort to define and tightly constrain a set of interoperability profiles to 

support a specific set of transactions.  If the implementation guides are followed 
exactly, the IHE profiles should enable interoperability. 
 

FHIR 
• FHIR is a more recent application programming interface (API) framework focused on 

“resource” level interoperability 
 
 
 
 



Continuity of Care 
Document 
• The CCD is an important document 

in the context of enabling richer 
clinical data exchange. 
 

• Because the document was 
intended to convey a full clinical 
summary, different specialties and 
interests created complexity and 
variation during the evolution of 
the document. 
 

• Currently, the document is 
intended to support a range of use 
cases, but implementation 
variation remains. 
 

• That said, there is significant 
emphasis on improving CCD 
conformance and uniformity in the 
vendor community. 

 
 



IHE Interoperability 
Profiles 

• Many vendors that are enabling “interoperability” are 
relying on IHE-based approaches.   

• There are a range of profiles that define how to search for 
patients, request documents, or to push content to another 
provider. 
 

Examples 
• Patient Identity Cross-References / Patient Demographic 

Query (PIX / PDQ) 
• Cross-Enterprise Document Sharing (XDS.b) 
• Cross-Community Patient Discovery (XCPD) 
• Cross-Community Access (XCA) 





PULSE History 
• 2013: CalEMSA holds its first HIE in EMS Summit 

 
• April 2014: ONC Engages Ai to evaluate use of HIE infrastructure for 

disaster preparedness and response;  HIE Services in Support of Disaster 
Preparedness and Emergency Medical Response report published 
 

• March 2015: the HHS Ideas Lab funds use case and technical 
architecture development of PULSE; detailed Patient Unified Lookup 
System for Emergencies report published 
 

• July 2015: ONC grants EMSA a grant to advance HIE statewide during a 
disaster and regionally in daily EMS  
 

• January 2016: EMSA releases PULSE Development RFO 
 

• March 2016: EMSA awards Ai the PULSE Development contract 
 



Initial Thinking 

 The disaster response use case discussion evolved over the course of 
the sessions in an important way (especially during the Alameda 
County and LA meetings).   

 The initial use case presented focused on creating what we perceived 
to be the lowest barrier opportunity to enable access across public 
and enterprise HIE organizations.   

 As presented at the conceptual level in each session, by focusing on a 
basic single-sign on assertion (e.g. SAML 2.0), a basic website could 
establish pre-existing connectivity with participating HIOs enabling 
access under certain (and pre-defined) disaster declaration scenarios.   

 But this approach also had some important shortcomings…. 

 



Evolution of the Model 

Initial hypothesis: avoid the need to comply with IHE-based eHealth Exchange transactions could reduce 
barriers to participation.  However, the following key points below impacted the ultimate use case 
outlined below. 
 

 Although simple access to other HIEs would be valuable, knowing how to navigate their technologies 
would be problematic in practice. 
 

 The variety of formats in which data could be presented could make it difficult for users, especially 
during the stress of disaster response, to effectively use the information. 
 

 Many HIE efforts in California are already pursuing (or capable of) use of the eHealth Exchange 
transactions for broader exchange efforts. 
 

 Most public and enterprise HIOs in California use an array of technologies including Mirth, Epic, and 
Orion; each of which have demonstrated effective use of the eHealth Exchange (i.e. IHE) transactions. 

 











PULSE Development 



Broad Willingness to 
Engage 

• Alameda Health System 
• HealthShare Bay Area 
• Readwood MedNet 
• Cal INDEX 
• Inland Empire HIE 
• San Diego Health Connect 
• ConnectHealthcare 
• Orange County Partnership RHIO 
• Sutter Health 
• UC Davis Health System 
• California Association of Health Information Exchanges 

 



Practical Considerations 

Disaster healthcare worker workflows and use of data 

Credentialing Users 

Type and Breadth of Emergency Declarations 

HIPAA / Privacy and Security 

CalDURSA Contractual Framework 

Organizational and User Training and Awareness 

 



Incrementalism and a Focus on 
Execution 

 An important aspect of driving willingness to participate in the 
use case was the limited circumstances in which cross-HIE access 
would be enabled.   

 
 There are many ways in which this approach could be expanded, 

but a staying focused on near term execution is the best path to 
future enhancements 
 

While CaHIE and the HIOs throughout California coordinate to 
achieve the broader future objective of on-going exchange 
among HIOs (including with EMS), national experience suggests 
than smaller incremental steps can be valuable while still 
working towards that goal.  

  
 

 
 



Timeline 



Opportunity – National Critical 
Infrastructure 
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