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Overview:

My discussion will be centered around the current 

exchange frameworks and standards supporting that 

facilitate Health Information Exchange. I will discuss 

where that exchange works today and where it falls 

short. I will also present some current Healthcare use 

cases that I am familiar with and where I opportunities 

for Blockchain to be a viable solution for those areas 

where it is not working.



Michael Marchant has spent the last 25+ years implementing technology and integrating data in 

leadership roles working with and for application vendors, provider organizations and 

government entities. His expertise in the area of data integration has been built in connecting 

his customers with applications and data in a myriad of standard and non-standard ways 

throughout his career.

A former member of the HIMSS Interoperability and HIE Committee and currently serving on the 

HIMSS BlockChain Task Force as well as the Carequality FHIR Technical Workgroup which 

helps both organizations establish direction and continuity for their membership with evolving 

solutions, organizational messaging and helping drive organizational decisions and action.

His current role as Director of HIE and System Integration for UC Davis Health has him solving 

interoperability challenges for a leading HealthCare Organization advancing educational, clinical 

and research missions. Michael is actively working to leverage technology to connect patients 

and their health information through his work at UC Davis Health to integrate genomic data, 

connect new devices for IoT, capture patient generated data for Apple Healthkit and SDoH and 

continually evolve organizational solutions to better connect and utilize the information found in 

UC Davis Health’s application ecosystem.

About the Presenter

http://www.himss.org/get-involved/committees/interoperability-hie


About UC Davis Health

• Academic Health System for inland

Northern California

• Schools of medicine, nursing, 1 major 

medical  center, extensive primary care

network

• 1,473 faculty | 1,902 trainees | 11,610 staff

• 627 beds | 34,564 admissions/year

• 78,022 ED visits

• 949,802 office visits

• $299M external research funding in 2017

• $2.16B in revenue in 2017
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Health Info Exchange – Integrated Approach

1. Introduction

2. Overview of Interoperability Options

3. Current State and Standards

4. National Exchange Networks & Methodologies

5. FHIR – what is it and why is it hot?

6. Blockchain – why all the hype?

7. Close with Q&A



Introduction & Overview
▪ What is Health Information Exchange

Health information exchange (HIE) is the mobilization of health 
care information electronically across organizations within a region, 
community or hospital system. In practice the term HIE may also refer to 
the organization that facilitates the exchange.

HIE provides the capability to electronically move clinical information 
among different health care information systems. The goal of HIE is to 
facilitate access to and retrieval of clinical data to provide safer and more 
timely, efficient, effective, and equitable patient-centered care. HIE is also 
useful to public health authorities to assist in analyses of the health of the 
population. 

( Wikipedia )
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Health Info Exchange – Integrated Approach

https://en.wikipedia.org/wiki/Health_care
https://en.wikipedia.org/wiki/Public_health
https://en.wikipedia.org/wiki/Clinical_surveillance
https://en.wikipedia.org/wiki/Health_information_exchange


Verb vs. Noun

▪Health Info Exchange – Noun – is a vendor, 
software or service provided to you to support 
the exchange of information with customers 
and business partners

▪Health Info Exchange – Verb – the act of 
sending information between business partners 
for entities for Treatment, Payment and/or 
Operations (TPO)
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Overview

https://www.hhs.gov/hipaa/for-professionals/privacy/guidance/disclosures-treatment-payment-health-care-operations/index.html


Starting from the bottom

▪ How do you want to handle HIE
– Health Info Exchange – Noun

– Health Info Exchange – Verb

▪ Are you leveraging standards or creating point solutions?

▪ What type of information do you want to exchange?

▪ Are you aware of the exchange standards?

▪ Do you have the technical competence, staff and 
knowledge?
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Foundation / Decisions



What are we doing?

▪ National Exchange Networks
– eHealth Exchange – connects UC Davis to SSA, VA, Dignity, Davita

– Carequality – connects UC Davis to participating entities

– Commonwell – connects participants (Carequality implementer)

– DIRECT – secure ‘email like’ ability to push information to other providers

▪ Are you leveraging standards or creating point solutions?

– Data standards like HL7, FHIR, X12, IHE Profiles help identify the types of 
transactions and data in a particular exchange, industry vendors supporting 
those standards usually help your organization to connect and exchange 
data, sometimes vendor interpretation of the standard can differ, which 
impacts the speed from start to finish of a particular exchange. 
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Technology and Standards

https://ehealthexchange.org/
https://carequality.org/
https://www.commonwellalliance.org/
https://www.directtrust.org/


What are your needs?

▪ Clearly identify use cases

▪ Is there an existing standard that applies

▪ Is there an existing technology in place

▪ Meeting all your data needs

▪ Secondary Data Uses

▪ Patient Mediated Exchange

▪ Decision Support Rules
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Meeting Needs



▪ Is the data for Patient Care?

– Physician to Physician

– Physician to Patient

– Physician to Insurer

▪ Will it be consumed by a system?

– EHR, Patient Portal, Insurance Mainframe, Web API

▪ Is the data discrete or non-discrete?

– Lab Reports, Problem Lists, Radiology Reports, Images

▪ Exchange Types to support use case?

– P2P – Direct, IHE, HL7, CCD, FHIR

– P2C – Portal, Direct, API, FHIR

– P2I – EDI X12, Direct, FHIR (Da Vinci)
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Meeting Needs 



How does it work today?

HL7 Standards



HL7 – A National Exchange Standard

▪ HL7 is a standards organization that has been defining and harmonizing 
data standards for exchange an interoperability since 1987

▪ HL7 has a Version 3 that is XML based standard

▪ HL7 has a Clinical Context Document (CCD) standard

▪ HL7 has recently developed a draft standard called FHIR (Fast Healthcare 
Interoperability Resource) which is based on more web friendly protocols 
and provides the capability to request and receive a more targeted dataset.

http://www.hl7.org/about/index.cfm?ref=nav


HL7 – A National Exchange Standard

▪ Version 2.x is the most widely used standard for exchange in the US – it is 
a pipe delimited ASCII format that uses system triggers to generate 
transactions and defines transaction sets and data

▪ Message Types and Triggers Include:

– ADT – A01 - Admit, A03 Discharge, A02 Transfer)

– ORM (Order)

– ORU (Result)

– DFT (Detailed Financial Transaction)



HL7 – A National Exchange Standard

▪ HL7 Version 3

– The Version 3 Normative Edition represents a new approach to clinical information 
exchange based on a model driven methodology that produces messages and 
electronic documents expressed in XML syntax. The V3 specification is built around 
subject domains that provide storyboard descriptions, trigger events, interaction 
designs, domain object models derived from the RIM, hierarchical message 
descriptors (HMDs) and a prose description of each element. Implementation of 
these domains further depends upon a non-normative V3 Guide and normative 
specifications for: data types; the XML technical specifications (ITS) or message 
wire format; message and control "wrappers", and transport protocols.
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HL7 – A National Exchange Standard

▪ HL7 CDA (CCD)

– The HL7 Version 3 Clinical Document Architecture (CDA®) is an XML 
based document markup standard that specifies the structure and 
semantics of "clinical documents" for the purpose of exchange between 
healthcare providers and patients. It defines a clinical document as 
having the following six characteristics: 1) Persistence, 2) Stewardship, 
3) Potential for authentication, 4) Context, 5) Wholeness and 6) Human 
readability.

– A CDA can contain any type of clinical content -- typical CDA documents 
would be a Discharge Summary, Imaging Report, Admission & Physical, 
Pathology Report and more. The most popular use is for inter-enterprise 
information exchange, such as is envisioned for a US Health Information 
Exchange (HIE).

https://www.healthcareitnews.com/news/5-things-know-about-ccd
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What’s Next?



Where is HIE Heading?

▪ AI, NLP, ML

– Artificial Intelligence

– Natural Language Processing

– Machine Learning

▪ FHIR and its impact on exchange
– Smart on FHIR applications

▪ Blockchain – Distributed Ledger
– Not just bitcoin

– Smart Contracts

– Currently in use for supply chain management

▪ Patient Mitigated Exchange 
– Lightweight, mobile supported 21

5 – Horizon

https://apps.smarthealthit.org/
http://journal.ahima.org/2018/09/01/the-future-of-healthcare-data-exchange/


New Technology and Standards

Emerging Standards



New Technology and Standards

Emerging Standards



Fast

Healthcare

Interoperability

Resource



FHIR

FHIR® – Fast Healthcare Interoperability Resources
(hl7.org/fhir) – is a next generation  standards framework created by HL7. 
FHIR combines the best features of HL7's v2 ,  HL7 v3 and CDA product 
lines while leveraging the latest web standards and applying a tight focus 
on implementability.

FHIR solutions are built from a set of modular components called 
"Resources". These  resources can easily be assembled into working systems 
that solve real world clinical  and administrative problems at a fraction of 
the price of existing alternatives. FHIR is  suitable for use in a wide variety of 
contexts – mobile phone apps, cloud  communications, EHR-based data 
sharing, server communication in large institutional  healthcare providers, 
and much more.



SMART on FHIR

Substitutable Medical Applications and Reusable Technologies that allowed hospitals to try out solutions from various  
developers until they found what they needed.

TOPhICttps://www.sep.com/sep-blog/2018/09/14/smart-on-fhir-what-is-smart-what-is-fhir/

https://www.sep.com/sep-blog/2018/09/14/smart-on-fhir-what-is-smart-what-is-fhir/


Apple Health Kit

https://www.cbinsights.com/research/apple-healthcare-strategy-apps/

https://www.cbinsights.com/research/apple-healthcare-strategy-apps/


Apple Health Kit – IOS Display

This is what the health record display would look like on your IPhone



FHIR API’s with Available Data Sources



Da Vinci Use Cases

Value Based Care Programs Drive Focus to 

Patient Outcomes by enabling providers to see 

the right data at the right time for patient-

centered care... in terms of specific patient 

coverage, their benefits and effective care 

coordination. Historically, payment and coverage 

data were completely separate from care.

http://www.hl7.org/about/davinci/index.cfm

http://www.hl7.org/about/davinci/index.cfm


Da Vinci Use Partners



Blockchain



Overview
A conceptual discussion of what problems we are 
encountering today and how Blockchain technology could 
enable patients and organizations to ‘solve’ the identity 
crisis:
• High Level Overview of Current State

• Discuss current issues with identity

• Discuss the theory of Self Sovereign Identity with Blockchain –
Metadium

• https://blog.goodaudience.com/how-blockchain-could-become-the-
onramp-towards-self-sovereign-identity-dd234a0ea2a3

• Overview of how Blockchain might work

• Discuss the future possibilities

Blockchain for Identity

https://medium.com/metadium/introduction-to-self-sovereign-identity-and-its-10-guiding-principles-97c1ba603872
https://blog.goodaudience.com/how-blockchain-could-become-the-onramp-towards-self-sovereign-identity-dd234a0ea2a3


Emerging Standards

https://www.gartner.com/en/newsroom/press-releases/2019-09-12-gartner-2019-hype-cycle-for-blockchain-business-shows

https://www.gartner.com/en/newsroom/press-releases/2019-09-12-gartner-2019-hype-cycle-for-blockchain-business-shows


Emerging Standards

https://www.healthcareittoday.com/2019/05/24/will-blockchain-ever-really-matter-in-healthcare/



Digital Identity Management - https://www.himss.org/library/blockchain-
use-case-digital-identity-management - Synaptic Health, Hashed  Health, 
Symblock

Clinical Research / Access / Monetization -
https://www.himss.org/library/blockchain-use-case-clinical-research-
data-accessmonetization - Pharmaceutical Users Software Exchange 
(PhUSE) Blockchain Project Encrypgen, LunaDNA, and Nebula Genomic

Supply Chain - https://www.himss.org/library/blockchain-use-case-
health-supply-chain-management - Chronicled, FarmaTrust, iSolve, 
and Viant (with GSK).

Financial Records and Insurance –
Payment Processing - Change Healthcare and TIBCO Software
BC in Practice – Webinar Library
https://www.himss.org/library/blockchain-practice

https://www.himss.org/library/blockchain-use-case-digital-identity-management
https://www.himss.org/library/blockchain-use-case-clinical-research-data-accessmonetization
https://www.phuse.eu/documents/working-groups/deliverables/phuse-blockchain-white-paper-final-version-1-18843.pdf
https://encrypgen.com/
https://lunadna.com/
https://www.nebula.org/
https://www.himss.org/library/blockchain-use-case-health-supply-chain-management
https://www.chronicled.com/
https://www.farmatrust.com/
https://isolve.io/
https://viant.io/
https://www.changehealthcare.com/
https://www.tibco.com/
https://www.himss.org/library/blockchain-practice
https://www.himss.org/library/blockchain-practice


Emerging Standards



https://twitter.com/antgrasso/status/1184046458414256129?s=20

Blockchain for EMS



Blockchain Conceptual 

Solution for Patient

‘Track & Trace’



Healthcare Identity - Current State

Ins 1

Paul’s son Declan was injured during a recent sports 

event and was transported by Ambulance to the 

community hospital.

Ins 2

Dr 1 Dr 2

RX 1 RX 2

This is the Smith Family – Paul, Maureen, 

Declan (17), Tristan (15)

Paul recently changed jobs and now has a 

new insurance plan and his family has a new 

doctor

How many ‘identification 

numbers’ does Declan have?



Current State

Ins 1 Ins 2

Dr 1 Dr 2

RX 1 RX 2

Let’s count the ID’s for Declan:

Social Security Number

Drivers License Number

One for each Insurance

One for each Doctor

One for each Pharmacy

Emergency Medical Services

Hospital

(note – the hospital could have multiple 

internal ID’s for applications or even a Master 

Person Index)



Current Issues

Ins 1 Ins 2

Dr 1 Dr 2

RX 1 RX 2

Minimum of 11 ID’s 

across those identities 

and applications



Current Issues

Ins 1 Ins 2Dr 1 Dr 2RX 1 RX 2

What if Paul has a chronic condition?  What if Maureen needs a an imaging 

study?  What if Tristan needs her immunization records.

Traditionally interoperability and patient data exchange is driven by specific 

matching algorithms that use data elements like Name, Date of Birth, Sex, 

Address, Phone Number and the like to determine matches.  More advanced 

algorithms provides weights to each element with a scoring system and 

additional data elements.

The sophistication of the algorithm will definitely enhance the ability of the 

technology to determine matches, but will not eliminate the need for people to 

review and make manual matches.

https://perspectives.ahima.org/patient-matching-in-health-information-exchanges/

https://perspectives.ahima.org/patient-matching-in-health-information-exchanges/


Blockchain as a Concept

Images courtesy David Houlding - Microsoft



How it might work?

The patient uses information they know and have to establish an 

identity on their HealthCare Blockchain – that identity is now 

used at entities for encounters

The patient then presents their identity to their healthcare 

provider who uses it as part of their encounter.



How it might work?

Identity

Chain Org1

Org2 Org4

Org3
With the patients 

identity as an 

immutable data 

element, requiring no 

additional validation, 

exchange across 

existing networks 

(eHealth Exchange, 

Care Equality, 

Commonwell, etc) will 

provide access to 

accurate/timely 

information

Identity

Chain

C
E
Q

eHEx

C
W
L



How it might work?

Some of the limitations here are around 

knowing ‘where’ patients received care  

these models of connectivity are 

dependent on:

1 – having all Orgs included 

2 – knowing where care was received

3 – Ensuring those Orgs are connected 

to an established network

4 – Redundant data – same information 

stored at each organization that 

participates in exchange.



One Step Further

The patient uses information they know and have to establish an 

identity on their HealthCare Blockchain – that identity is now 

used at entities for encounters

The patient then presents their identity to their healthcare 

provider who uses it as part of their encounter.

The provider then publishes the encounter to the Healthchain for 

that patient that then links the patient identity and the encounter 

identity.



Org1

Org2 Org4

Org3
Encounter

Chain

One Step Further

Conceptually, each encounter would have the 

patient’s ‘identification’ imbedded as part of 

the transaction – each encounter would be 

available and linked by that identity – which 

would allow a reconstructed longitudinal 

record by leveraging existing HIE frameworks 

to reconstruct the record.



Blockchain would also enable patients to have a virtual record of all their 

encounters and ostensibly the ability to authorize access to that data with 

a permissioned blockchain.

This capability is a ways off, but getting patients data linked to a patient 

and encounters as a ‘Track / Trace’ for their health encounters would give 

them a virtual map of what data exists and where it lives to possibility pull 

a complete longitudinal record.

It would also allow the patient to authorize entities to access specific 

medical information found in those individual encounters.

How it might work?



What it might look like

Ins 1 Ins 2Dr 1 Dr 2RX 1 RX 2

Identity Chain

Encounter Chain

EHR image courtesy of https://onehealthrecord.alabama.gov/services/for-health-providers/

https://onehealthrecord.alabama.gov/services/for-health-providers/


https://www.linkedin.com/pulse/data-centric-view-blockchain-david-houlding-cissp-cipp/#share-modal



QUESTIONS?!?!?



Thank You!

Michael Marchant
Director, HIE and Integration

UC Davis Health
916 734 0942

mbmarchant@ucdavis.edu
@mbmarchant

mailto:mbmarchant@ucdavis.edu

