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1 Executive Summary

The Trillium Bridge project supports the Transatlantic eHealth/health IT Cooperation Memorandum of
Understanding (EC-HHS MoU)! and Roadmap? and the Digital Agenda for Europe® (DAE) in achieving a win
for eHealth (health IT) by establishing the foundations of an interoperability bridge for the meaningful
exchange of patient summaries and electronic health records between the EU and US.

Framing the system of transatlantic exchange of EHRs as a bridge, Trillium Bridge Work Package 2 (WP2)
“Comparing Patient Summaries” is the first step in making concrete the structures needed for EU-US EHR
interoperability.

The expected outcomes of the Trillium Bridge project are:
(a) Improved international interoperability of eHealth Systems in the US and in Europe

(b) Accelerated establishment of interoperability standards in eHealth and of secure, seamless
communication of health related data

The Trillium Bridge project focuses on the epSOS Patient Summary and the HL7 C-CDA Continuity of Care
Document (CCD). The epSOS project (www.epSOS.eu) designed, built, and evaluated a service infrastructure

for cross-border interoperability between electronic health record systems in Europe and created the Patient
Summary specifications on which the European Guideline for Patient Summaries is based. HL7 C-CDA/CCD is
referenced in the US Meaningful Use Stage Il program that cites certification criteria for EHR technology and
provides incentives for its use.

This document, Deliverable D2.2 (“Comparing Patient Summaries in the EU and the US: Gap Analysis and
Pilot Use Case Definition”) consolidates the work of WP2, reporting on the following tasks:

e Create an inventory of resources including standards, profiles, tools, methodologies, etc. (§3)

e Develop user stories extending the epSOS use case and Meaningful Use-Transitions of Care in the
transatlantic context to cover patient and provider mediated exchange of patient summaries (§4)

e Compare patient summary documents and clinical domains and perform a gap analysis (85, 86, §7)

e Develop a business architecture to support pilot use cases addressing legal and regulatory issues
(88)
Readers will have the opportunity to understand the way HL7 CDA is used to express patient summaries in
the EU (EU PS Guideline/epS0S) and in the US (MU2/ Transitions of Care/Bluebutton), and the possibility of
extending existing infrastructures (epSOS and the health information exchanges in the US) to meet each
other. They will also gain a sense of the prospects, as we move forward towards consolidation in global
standards for patient summaries.

User stories were provided by Elaine Blenchman of SmartPHR, Larry Garber of Atrius Health, Iciar Abad of
the Spanish Ministry of Health, and Dipak Kalra of EuroRec. Overall, there was great interaction and exchange
of ideas with the ONC S&I Framework EHR Interoperability Workstream and several user stories that
emerged from the relevant calls are referenced here.

1 Memorandum of Understanding between the United States Department of Health and Human Services and the European
Commission on Cooperation surrounding health related information and communication technologies (ICT):
http://ec.europa.eu/information_society/activities/health/docs/policy/eu-usa-mou-ehealth-signed2010.pdf

2Transatlantic eHealth/health IT Cooperation MoU Roadmap:
http://ec.europa.eu/information_society/newsroom/cf/dae/itemdetail.cfm?item id=9389.
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The EU Trillium Bridge partners, Spanish Ministry of Health, Portuguese Ministry of Health and Lispa for the
Lombardy Region, expressed selected user stories based on their epSOS implementation. The US Trillium
Bridge partners, Lantana, Atrius Health, and Kaiser Permanente, expressed patient summaries associated
with user stories in HL7 CCDA/CCD. The HL7 Foundation reviewed this information and developed the “gold
standard” epSOS patient summary for two user stories: Martha, an American woman, cancer survivor, who
has an accident in a visit to Italy, and Paolo a retired businessman from Europe that loses his new
hypertension medicine while visiting Boston and experiences side-effects. Lantana provided the “gold
standard” for the HL7 CCDA/CCD expression of user stories. The patient summary samples in the EU and US
version of CCD are available in http://www.trilliumbridge.eu/repository. For more information please review

section 4 (From User Stories to Use Cases).

Starting from a set of user stories and the Patient Access (PAC) and Health Care Encounter Report (HCER)
services developed in epSOS, use cases of transatlantic patient summary exchange were elaborated.

The use cases developed in Trillium Bridge use technology to target a clear need: when a patient needs
unplanned care overseas, an EHR summary fit for the purpose of safe and efficient health care is available.
After the health care encounter, the patient receives an encounter report in a format and language that can
be understood back home. The use cases are presented and analyzed in section 5 (Use Case Analysis) where
issues of security and privacy are also addressed with contributions by the Trillium Bridge Legal Team.

Considering the emerging health information technology infrastructure in the EU and the US, the recognized
need of EU/US EHR exchange maps into two use cases: (a) Provider mediated (provider initiated, citizen
controlled), and (b) Patient mediated (citizen initiated, citizen controlled).

In the eHealth Forum 2014, May 12-14, in Athens Greece, in collaboration with the OpenNCP community and
Gnomon Informatics, parts of the logical architecture presented in section 8 (Architectural Design) were
demonstrated. Engaging the OpenNCP community of practice is critical aspect of advancing interoperability.

Gap analysis proceeded in three parallel streams: (a) participating the activities of the ONC S&I EHR
Interoperability WG, (b) carrying out an independent analysis of the EU PS Guideline Specification, the epSOS
specification, and HL7 C-CCDA CCD, (c) analyzing the patient summaries of Paolo and Martha to gain insights
on how the relevant specifications are implemented, and whether a common vocabulary and syntax
transformation were possible. Ana Esterlich (PHAST), Harold Solbrig (Mayo), Zabrina Gonzaga, Russ Ham, and
Sarah Gaunt (Lantana), Giorgio Cangioli (HL7), Dipak Kalra (EuroRec), and Marcelo Melgara (Lispa)
contributed directly or indirectly to this effort. Notable among findings are the following:

(1) The need for education in use or constraining of standards: differences in the use of the CCDA/CCD
templates to convey clinical information were noted in Europe and the US. Perhaps endorsement,
wide adoption, and use of automated tools can alleviate some of these discrepancies.

(2) The need to address structure and value sets together: mapping value sets and quality assuring
those mapping is very difficult. Minimal confirmed, validated, and authorized value sets can help in
the transition phase.

(3) The need to weigh differences in culture, policy or purpose: the emphasis in the US clinical
summary is on continuity of care, while the EU PS Guideline is predominately a snapshot to be used
in unplanned care. We decided to deliver on the baseline interoperability assets, so that other
initiatives can follow through.

(4) Engaging a community of practice such as the OpenNCP community is a critical aspect of advancing
interoperability in a sustainable and incremental way.

Further information is provided in section 6 (Comparison) and 7 (Challenges of Mapping). This work will
continue in WP3 (Interoperability Assets).
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Having established the patient summary baseline in the work presented here, Trillium Bridge will proceed to
identify and deliver interoperability assets in WP3 (led by Ana Estelrich of Phast and Harold Solbrig of Mayo)
to be validated in WP4 (led by Karima Bourquard IHE Europe).
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2 Introduction

Trillium Bridge is a collaborative project to establish the foundations of an interoperability bridge between
European Patient Summaries and United States (US) Meaningful Use Stage 2 Transitions of Care documents
so that patient health data can follow patients when they travel between the US and European Union (EU)
countries.

Trillium Bridge addresses Objective ICT-2013.5.1 e4: "Interoperability of patient summary between EU and
US”. The aim of proposals submitted under FP7 ICT Call 10, page 57, is “To compare specifications of EU and US
patient summaries with the aim of developing and testing common and consistent specifications and systems allowing

the interoperability of electronic health records across the Atlantic.”

The exchange of patient summaries between the EU and US will serve as a case study for exploring possible
extensions of the eHealth Action Plan 2012-20203, which will foster EU-US collaboration on topics of common
interest in the area of health-related ICT. Trillium Bridge's game-changing approach employs patient- and
provider-mediated_user scenarios to address all aspects of interoperability (clinical, technical, semantic,
organizational, and legal) as detailed in the eHealth Action plan 2012-2020 and the ISA eHealth
Interoperability Framework report*. The project will create a community of knowledge, identify knowledge
gaps and mobilize resources to help bridge those gaps, and assemble interoperability assets. These results
will foster synergies and collaborations that will catalyze common understanding and will drive wide
adoption of common global eHealth standards and specifications. The linkages created by Trillium Bridge
will ensure sustainable healthcare systems and delivery of high quality care, unlocking the market potential
for innovative solutions.

This deliverable, D2.2 completes the work of WP2, presenting comparison and gap analysis of patient
summary specifications as used in the US under MU-Il and Europe under EU PS Guideline and epSQS, then in
the context of a logical business architecture presents the selected use cases as derived from user stories.

2.1 Background
The Trillium Bridge Work Package 2 (WP2) compares selected patient summary specifications from the EU
and US and to conduct a gap analysis. WP2 has four parts with the following objectives:

e [0.WP2.1] Develop user stories by extending the European Patients - Smart Open Services (epSOS)
use case and Meaningful Use/Transitions of Care in the transatlantic context to cover patient and
provider mediated exchange of patient summaries

e [0.WP2.2] Create an inventory of resources including standards, profiles, tools, methodologies, etc.

e [0.WP2.3] Develop a business architecture to support the pilot use cases addressing legal and
regulatory issues

e [0.WP2.4] Compare patient summary documents and clinical domains and perform a gap analysis

3Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and
the Committee of the Regions: eHealth Action Plan 2012-2020: Innovative Healthcare for the 21’s century
http://ec.europa.eu/information_society/newsroom/cf//document.cfm?doc id=1252

4 ISA eHealth Interoperability Framework program and recent workshop report: http://ec.europa.eu/isa/documents/isa_action2-
12.pdf http://ec.europa.eu/isa/actions/documents/isa 2.12 ehealthl workprogramme.pdf; Presentation and report from

the Nov 7, eHealth EIF workshop organised on 8/11 in Brussels; final project report is about to be released.
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2.2 Scope and Objectives of This Analysis

This document, D2.2, is the public deliverable based on the initial analysis in Internal Deliverable 2.1 (D2.1),
restricted to program participants, which identified interoperability resources and developed the outline of
user stories for use case selection upon which the Trillium Bridge will be built. D2.1 also outlined elements
of possible business architecture and presented a collection of relevant patient summary data sets currently
used on the two sides of the Atlantic. This analysis continues that initial work, taking into account the wider
context of activities related to the EU-US Memorandum of Understanding (MoU) on eHealth/Health IT
cooperation and the activities performed in conjunction with the Standards and Interoperability (S&I)
Framework WG on EHR interoperability.

Exchange of health data in the EU is guided by the recently adopted European Guideline on a minimum data
set for Patient Summaries, defined by epSOS and adopted by eHealth Governance Initiative and eHealth
Network.> Health data exchange in the US is guided by the Meaningful Use C-CDA/CCD specification. In the
analysis described in this document, epSOS and C-CDA/CCD are applied to a set of proposed use cases that
illustrate EU citizens visiting the US and vice versa. In addition, the use cases illustrate both patient mediated
and provider mediated document exchange.

Deliverable D2.2 addresses three tasks:

(1) The use cases from D2.1 are extended by comparing patient summary documents and clinical
domains.

(2) A gap analysis of these use cases identifies a small number of constrained use cases that will guide
alignment in WP3 and testing and validation in WP4.

(3) An analysis of how each use case can be architected details the interoperability resources and
interactions that need be considered to implement the Trillium Bridge.

The analysis details how clinical concepts are rendered in the EU Member State Patient Summaries,
transformed to epSOS CDA, and are made available to US health professionals. The analysis then details how
C-CDA CCDs of the same patients are rendered into epSOS CDA format.

A high-level comparison of the underlying clinical document specifications is compared, section by section,
from a clinical and terminology viewpoint. The goal is to establish whether there is equivalence between the
document templates and the associated value sets. This analysis is a clinical support to WP3, the detailed
comparison between EU and US data sets and value sets.

The business architecture includes all aspects of interoperability: who, what, where, when, and how.
Particular attention is given to the elements addressing Identification (e.g. electronic identification), security,
and privacy. On these topics, the analysis crosses over to WP5: “Aligning Policy, Standardization and Future
Sustainability” and deliverable D5.1 (draft strategy briefs in areas relevant to the adoption and sustainability
of the Trillium Bridge summary focusing on security and trust). The analysis addresses questions of document
creation and storage; identification of patients, health professionals, and healthcare facilities; attesting to
the authenticity of content; and how security and privacy issues are addressed. Legal and organizational
interoperability aspects of the document exchange processes will be addressed as part of WP5. These issues
are briefly addressed here in the form of assumptions, preconditions, and post conditions associated to the
presented use cases.

The business architecture analysis examines high-level specifications of components and processes, as input
to WP4 for the implementation of the first proof of concept and the consolidated demonstrators.

5See 3.1.2 for details on eHealth Governance Initiative (eHGI) and eHealth Network (eHN).
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2.3 Methodological Approach

The D.2.2 activities were organized to minimize the impact of working over nine time zones (from Central
Europe to US Pacific time), concentrating EU-US call conferences in limited time slots, complementing them
with exchange of written material and Continental sub-calls. Input has also been provided through fruitful
discussion in the US Office of the National Coordinator Standards and Interoperability (ONC S&I) EHR
Interoperability work stream weekly calls.

2.3.1 Use Case Analysis

The initial identification of the user stories and of use cases was performed before the Trillium Bridge kick-
off meeting in September 2013 so that the meeting could focus on the analysis and the initial selection of
the use cases.

The preparation of the D.2.1 internal document allowed project participants to better understand contents
and constraints of Meaningful Use and epSOS, and to draw on relevant initiatives such as the S&I Framework,
EU-US Memorandum of Understanding, EU eHealth Network (EC DG Sanco), eHealth Governance Initiative
(EC DG-Connect/EC DG Sanco). Chapter 3, International Background, in this document provides both a
political/strategic view on these initiatives and a first look at the clinical interoperability assets provided by
epSOS and Meaningful Use.

After the scoping, collecting and analyzing phase of user stories and use cases, the describing and selecting
phase graded the narratives according to criteria of:

e Relevance, as identified by the key EU / US experts
e (linical matching between the selected documents and the associated organizational processes
e Technical feasibility in the Trillium Bridge time frame

The final step of the analysis in this document was transferring identified issues to WP5 “Aligning Policy,
Standardization and Future Sustainability”, for a thorough gap analysis and proposing further actions to fill the
legal, clinical, organizational and technical gaps. For further details about the methodology applied for the
user stories and use cases please refer to the methodology section of the chapter: From User Stories to Use
Cases.

2.3.2 Gap Analysis

The gap analysis performed in WP2 examines document structures and the clinical purpose of the sections
and data elements. It represents a macro level assessment in preparation for a detailed, micro level analysis
that will be performed by WP3.

In particular, WP2 checks the contents, the list of the sections, and the data elements. This high level analysis
is shared with ONC S&I work group dealing with the EU-US interoperability topics from the US side, with the
goal of reciprocal support and quality assessment.

Gap analysis is also provided on the way in which jointly agreed standardized patient summaries for the
citizens of the user’s stories, are implemented in the US services and in the EU Countries. These gaps
represent a significant evaluation of the distance between the goal of document exchange and the reality
given the current healthcare service practices.

2.4 High Level Architecture
The basic clinical document exchanged in the EU is the Patient Summary, defined in epSOS over HL7 CDA and
adopted through eHealth Network under Article 14, EU Guideline for Patient Summary.
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On the US side, the basic exchange document is the Continuity of Care Document (CCD), based on HL7 C-
CDA, specified by Meaningful Use.® CDA defines the structure and semantics of clinical document using
XML to define the structure of the document and controlled terminologies to unambiguously represent
clinical concepts being conveyed. There are two main parts to a CDA document, the CDA Header, and the
CDA Body. The CDA Header contains information about the document and defines the context for the
information conveyed in the body of the document. Information in the CDA Header includes but is not
limited to:

e Participants such as the patient, physician, and author

e The type of document, the encounter or event

e The location of the encounter or event, the document recipient’s location
e The date the document was created, the date of the encounter or event

The CDA Body contains clinical information about the patient represented by the Header. The content of the
Body is structured using XML and separated into document Sections such as Chief Complaint, Medications,
Allergies, etc. Each Section is required to contain human readable narrative text. Optionally, a section can
also include coded Entries. CDA Entries are combined with and compliment the Structured Body in a CDA
document. The narrative text is used for human readability while Entries are used for computational
interoperability. Entries allow terminologies such as SNOMED CT, LOINC or RxNorm to encode the narrative
text for use by systems for automated organization, parsing, reporting or other secondary uses of
information like research.

At a functional level, a document generated in Europe must be translated and mapped to a European Patient
Summary in epSOS format and then be transformed for transmission to the US.

The following picture gives a high level view of the process of “Provider Mediated Interoperability” initiated
in the European Union (EU). Providers in the EU prepare the document for transformation and transmission.

Translate

Transform <—— €

Figure 1 - Provider Mediated Interoperability when Information is Directed from the EU to the US

On the other side, a US patient summary document must be transformed into an epSOS patient summary
document and translated for the health professional into his own language.

6 HL7 Implementation Guide for CDA® Release 2: IHE Health Story Consolidation, Release 1.1 - US Realm:
http://www.hl7.org/implement/standards/product_brief.cfm?product_id=258
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Translate

Transform

Figure 2 - Provider Mediated Interoperability Initiated in the US

In the case of the “User Mediated Interoperability”, one of the transmission paths is performed or initiated
by a citizen. Transmission can be performed directly by her, or through a media service provider, but always
under the citizen’s control.

The first picture displays the case of a document generated in US “ready for use” in the EU.

(3

Transform
(Translate)

Figure 3 — Patient (User) Mediated Interoperability: Patient Summary Document Generated in the US for Use in the EU

The following picture illustrates the case in which the document is treated (transformed and translated) by

the receiver.
>&_ -

Transform
(Translate)

Figure 4 — Patient (User) Mediated Interoperability: Patient Summary Document Generated in the US and Transformed in the EU

The Trillium Bridge user stories and use cases have been developed from these four simplified examples. The
Trillium Bridge Architecture is described in detail in Chapter 8, Architectural Design.
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3 International Background

3.1 EU / US Memorandum of Understanding (MoU)

Trillium Bridge supports the objectives of the Memorandum of Understanding (EC-HHS MoU) and Roadmap
for EU/US cooperation on health related information and communication technologies signed between the
European Commission (Vice President N Kroes) and the United States Department of Health and Human
Services (Secretary K. Sibelius)”2:

e “..cooperation on topics directly pertaining to the use and advancement of eHealth/health IT, in
pursuit of improved health and health care delivery as well as economic growth and innovation...”

e  “_the development of internationally recognized and utilized interoperability standards and
interoperability implementation specifications for electronic health record systems that meet high
standards for security and privacy protection...”

The vision of the MoU Roadmap is:

“..to support an innovative collaborative community of public and private-sector entities including
suppliers of eHealth solutions working together for the shared objective of developing, deploying and
using eHealth science and technology to empower individuals, support care, improve clinical
outcomes, enhance patient safety and improve the health of the populations...”.

This vision is furthered by the consortium and wider community of Trillium Bridge, which includes policy
makers, government officials, industry representatives, provides, standardization experts, and academicians.
The Trillium Bridge community shares best practices and collaborates on eHealth innovations, starting with
the exchange of patient summaries. This collaboration leads to shared understanding that can produce

globally adopted standards and specifications in healthcare IT. The table below summarizes the alignment of
the EC-HHS Roadmap objectives with the activities of WP2 and WP3.

Roadmap Objectives Trillium Trillium Bridge Deliverable/ Milestone

Bridge

WP
Create initial set of use cases, based WP2 D2.2: Comparing Patient Summaries in the EU and US: Gap analysis and
on community and stakeholder input Pilot Use Case definition
Compare existing US and EU WP2/WP3 | D2.1: Inventory of Patient Summaries in the EU & US: Use Cases,
vocabularies, terminologies and Projects, Specs, Terminologies, Privacy & Security.
clinical models to identify areas of D3.1 Clinical Model and Terminology Mappings: Methodological
overlap and commonality Approach and User Guidance
Identify available resources and WP2/WP3 | D2.1: Inventory of Patient Summaries in the EU & US: Use Cases,
opportunities for aligning them Projects, Specs, Terminologies, Privacy & Security
(technology and standards to support D3.1 Clinical Model and Terminology mappings: Methodological
ongoing collaboration with Approach and User Guidance
vocabularies, modeling, and
interoperability)
Agree on specifications, standards and | WP2/WP3 | D2.2 Comparing Patient Summaries in the EU and US: Gap Analysis and
architecture for the pilot Pilot Use Case Definition

7 Memorandum of Understanding between the United States Department of Health and Human Services and the European
Commission on Cooperation surrounding health related information and communication technologies (ICT):
http://ec.europa.eu/information_society/activities/health/docs/policy/eu-usa-mou-ehealth-signed2010.pdf

8 Transatlantic eHealth/health IT Cooperation MoU Roadmap:
http://ec.europa.eu/information_society/newsroom/cf/dae/itemdetail.cfm?item id=9389.

V 1.1-May 07, 2014 Page 17 of 152


http://ec.europa.eu/information_society/activities/health/docs/policy/eu-usa-mou-ehealth-signed2010.pdf
http://ec.europa.eu/information_society/newsroom/cf/dae/itemdetail.cfm?item_id=9389

FP7-610756 Trillium Bridge D2.2 Comparing EU/US PS: Gap Analysis and Pilot Use Cases

Roadmap Objectives Trillium Trillium Bridge Deliverable/ Milestone
Bridge
WP
Compare the data/document WP2/WP3 | D2.2: Comparing Patient Summaries in the EU and US: Gap Analysis and
structures used in the US and EU by Pilot Use Case definition
comparing the consolidated CDA (C- D3.1 Clinical Model and Terminology mappings: Methodological
CDA) and the exchange standards Approach and User Guidance
used in epSOS
Compare existing US and EU legal, WP2/WP5 | D2.2: Comparing Patient Summaries in the EU and US: Gap Analysis and
policy and organizational frameworks Pilot Use Case definition
regarding eldentification of patients D5.1 Draft Strategy Briefs in Areas Relevant to the Adoption and
and healthcare providers, data Sustainability of the Trillium Bridge Summary Focusing on Security and
privacy, security and exchange to Trust
identify potential barriers to piloting D5.2 Final Versions of Strategy Briefs, as Outputs from Multi-Stakeholder

Workshops Held in Collaboration with Other Initiatives: Feasibility
Analysis for EU/US Patient Summary Exchange

Define framework requirements for WP2/WP5 | D2.1: Inventory of Patient Summaries in the EU & US: Use Cases,
semantic infrastructure and services Projects, Specs, Terminologies, Privacy & Security

D5.1 Draft Strategy Briefs in Areas Relevant to the Adoption and
Sustainability of the Trillium Bridge Summary Focusing on Security and
Trust

Table 1 - EC-HHS Roadmap and Trillium Bridge Activities

Through its members, Trillium Bridge is engaged in leading initiatives in the EU and the US. In the context of
the Transatlantic Exchange of Patient Summaries, key linkages are the S&I Framework (EHR Interoperability
Work Group) and the Guideline for European Patient Summaries. The Guideline is based on epSOS,
developed by the eHealth Governance Initiative, and approved in November 2013 by the eHealth Network
established under Article 14 of the Directive 2011/24/EU of the Parliament and Council (eHN) on the
application of patients’ rights in cross-border healthcare.’ Each of these initiatives is briefly outlined below
in relation to use cases and specifications relevant to the transatlantic exchange of patient summaries.

3.1.1 Standards & Interoperability (S&I) Framework EHR Interoperability Work Group

The ONC S&I Framework is a method of organizing collaborative projects related to standards and
interoperability. The S&| Framework is sponsored by the United States Office of the National Coordinator
(ONC) for Health IT of the Department of Health and Human Services (HHS). Through the use of the project
wiki'® and regular weekly conference calls, the project coordinators have guided a group of international
collaborators from industry, government, and academia to develop user stories and use cases for testable
pilot projects.

Several user stories have been proposed and discussed in this group. These include: moving from country to
country (immunization record), broken eyeglasses, planned care, emergency care (heart attack/admission
emergency), someone acting on behalf of another (medical emergency while a group of students is traveling),
lost prescription/refill (e.g., blood pressure medication), and general practitioner/ambulatory admission for
a pre-existing condition out of control (e.g., diabetes).

Starting from these user stories, the group is developing a limited number of use cases that will be analyzed
for actors involved, pre-conditioned and post-conditions, data types, etc. Selected use cases are being
reviewed and their feasibility assessed before the attempting a pilot project. Establishing assumptions and

9 EC Directive on the application of patients’ rights in cross-border healthcare (2011/24/EU) http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:1:2011:088:0045:0065:EN:PDF

10 Standards and Interoperability Framework — EHR Interoperability Workstream: http://wiki.siframework.org/EU-

US+eHealth+Cooperation+Initiative
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testing these use cases to show successful exchange of health information will reveal gaps and limitations,
articulating areas for further engagement and improvement.

One barrier that has already been recognized is the need for shared vocabularies, including governance and
maintenance mechanisms, for the transatlantic exchange of patient summaries. Trillium Bridge addresses
this topic in the context of selected use cases by comparing the epSOS value sets with those of the National
Library of Medicine (referenced by MU2) as part of WP2 and WP3. Governance will be addressed as part the
feasibility analysis in WP5. Additional barriers to security and privacy are recognized. In epSOS, security and
privacy are addressed by the Framework Agreement for National Contact Points.’ In the US Nationwide
Health Information Network (NHIN), Health Information Exchanges co-sign a trust agreement, i.e., Data Use

)12

and Reciprocal Support Agreement (DURSA)**. DURSA provides the legal framework governing participation

in the NHIN by requiring participants to abide by a common set of terms and conditions.

Trillium Bridge follows the S&I Framework and plans to share the project progress and key deliverables,
which are focused on epSOS and MU2 Transitions of Care.

3.1.2 eHealth Governance Initiative (eHGI) - Guideline European Patient Summaries

The objective of the eHealth Governance Initiative (eHGI) is to actively contribute to shaping the eHealth
political agenda at the EU level, with a specific focus on interoperability. In particular, eHGI supports three
priorities of the eHealth Network?3:

(1) Submitted draft conclusions on elD EU Governance for eHealth Services to the eHealth Network

(2) Commissioned analysis of the domain of Semantic and Technical Interoperability including
development of recommendations for a minimum data set to be used in the cross-border exchange
of patient summaries'* and ePrescriptions

(3) Facilitated dialog dealing with the health data element for replacement of the earlier Directive on
Data Protection with a regulation

The 3rd meeting of the eHN in May 2013 recognized the importance of adopting the basic and extended
Patient Summary (PS) data sets from epSOS and requested that the eHealth Governance Initiative create
guideline on patient summary data that can be exchanged electronically across borders. The Guideline on
Patient Summaries is seen as a living document that will be enhanced over time.

The primary focus of the Guideline is to support the objective of continuity of care and patient safety across
borders, as stated in article 14, paragraph 2 of the Directive on patients’ rights in cross-border healthcare.'®
The Guideline focuses on emergency or unplanned care in a cross-border context (section 2.3 provides
illustrative use cases). The secondary focus of the Guideline is for reference use at a national level. More
advanced and elaborate patient summaries exist in some Member States (MSs), but the eHealth Network
agreed that the Guideline could serve as a common baseline of Patient Summaries at national level.

11 Framework Agreement on National Contact Points in the context of the epSOS Project
http://www.epsos.eu/fileadmin/content/pdf/Framework Agreement on National Contact Points V2.pdf

12 Data Use an Reciprocal Support Agreement http://www.nationalehealth.org/dursa#sthash.HUJz6ea4.dpuf

13 Priority areas for the eHealth Network: http://www.ehgi.eu/Pages/default.aspx?articlelD=20

14 Guideline on Patient Summary minimum/non exhaustive dataset for electronic exchange under the cross-border directive
2011/24/EU

15 EC Directive on the application of patients’ rights in cross-border healthcare (2011/24/EU) http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2011:088:0045:0065:EN:PDF
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Member States refer to the Guideline to understand what data are to be included in the PS and to assess the
implications of adopting such a PS in practice, especially in terms of organizational, technical, and semantic
requirements. The goal of eHN is for Member States to commit to implement the data set in their national
systems.

Annex B and C of the Guideline list terminologies and standards that are relevant to the implementation of
Patient Summaries. For cross-border exchange, the document structure should be conformant to the epSOS
Patient Summary Specification, which is based on HL7 Clinical Document Architecture (CDA) Version 2 and
the IHE Patient Care Coordination Technical Framework (IHE PCD TF). The exchange should be conformant
to the epSOS Common Components Specifications using IHE profiles XCPD, XCA, XDR and optionally XCF.

3.1.3 Relations among the EU and US Initiatives

The EU/US MoU refers to activities planned and performed in eHN and eHGI (in the EU) and in the S&lI
Framework (in the US). On both sides of the Atlantic, technical inputs and practical actions are performed by
co-operative projects such as epSOS, Trillium Bridge, and EXPAND (starting in 2014).

All these initiatives are aligning their activities towards strengthening synergies much as possible.

3.2 European Patient Smart Open Services (epSOS)
epSOS is a large-scale pilot co-funded by the European Commission (EC) for 66 months (1st July
m 2008 — 30 June 2014) with 36,5M<€ under the EC CIP/PSP Program with 47 Beneficiaries from
epsos 22 EU member countries and 3 non-EU members. National ministries of health, competence
centers, an industry consortium, and the Project Management Team design, build, and
evaluate a service infrastructure that demonstrates cross-border interoperability between electronic
health record systems in Europe. The epSOS services are:

(1) Cross-border use of electronic prescriptions

(2) Patient Summary (PS) access to important medical data for patient treatment and other PS-based
services

(3) Return of Healthcare Encounter Report (HCER) to the country of affiliation

(4) Medication related overview (including allergies) for pharmacists

(5) Patient access to individual data

Availability of epSOS services is updated with indication of the points of care.®

Trillium Bridge will work with the epSOS patient summary specifications in the context of two scenarios: (a)
integration of Patient Summary Services (providing the PS from the country of affiliation and receiving the
Healthcare Encounter Reports generated in the country of care), and (b) patient access to individual data.
User stories in a transatlantic setting associated with these use cases were developed under Lispa, the
architecture lead in epSOS, with participation of the Ministry of Health in Spain and Portugal. These
participants are committed to providing validation sites for the Trillium Bridge and running their National
Contact Points infrastructure.

The epSOS interoperability assets (semantic resources) are evaluated leveraging the transcoding and
translation already performed and extending those to the Meaningful Use Stage 2 (MU-2) value set. A CTS2
based approach will facilitate the efforts. License and quality assurance aspects will be addressed in common
with IHTSDO, under the “public good” principle. Relations with the standards development organizations
(SDOs) will be assessed for legal/business constraints. Synergy and direct cooperation with epSOS partners
is at the core of the work performed in WP2 (Use Case and Gap Analysis), WP3 (Assembling Interoperability

16 http://www.epsos.eu/point-of-care-database/poc-database.html
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Assets), WP4 (Testing and Validation), and WP5 (Policy Alignment, Standardization, and Future
Sustainability).

For the purposes of this project, it is important to make the distinction between Country A (the patient
country of affiliation, where his or her documents are created/stored) and Country B (the country of
treatment where the patient receives unplanned care). The primary purpose of the electronic Patient
Summary in the epSOS Large Scale Project is to provide the Health Care Professional (HCP) with a data set of
key health information at the point of care for delivery of safe patient care during both unscheduled and
planned care. The PS is not the entire medical record but the essential patient information needed so that
assistance can be provided.”

An epSOS*® Patient Summary document is delivered via the National Contact Point (NCP) of the country of
origin (Country A) to the healthcare professional (HCP) in the country of treatment (Country B).

The general model of communication between NCPs is manifested by a mutual cycle of trust, which assumes
a minimal set of centralized services. The following figure summarizes the typical sequences of interactions
that may occur between the epSOS NCPs.

COUNTRY B COUNTRY A
Local IT ata _Ga_te;a; : : _Ga:ev_va; National
Hospital, B A Healthcare

Infrastructure

|
|
Pharmacy, etc. :

=

1 Service entry point discovery
I

Figure 5 - Overview of epSOS Interactions

When a patient summary is transmitted from Country A (origin) to Country B (treatment), the patient
summary is transformed so that it is fit for use. The original (authorized) patient summary accompanies the
transformed version, which is in the HL7 CDA R2 standard.

17 Final definition of functional service requirements - Patient Summary, D 3.2.2, version 0.6 29/10/2012

18 Smart Open Services for European Patients: Open eHealth initiative for a European large scale pilot of Patient Summary and
Electronic Prescription, WorkPackage 3.9 — Appendix B1: epSOS Semantic Implementation Guidelines (D3.9.1)
http://www.epsos.eu/uploads/tx_epsosfileshare/D3.9.1 Appendix Bl Implementation 01.pdf page 188 forward.
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Figure 6 - Transformed Patient Summaries in epSOS Accompanied by the Original Summary in pdf

The epSOS patient summary or pivot document is expressed in the HL7 CDA R2 standard and may include
several sections like: Medication Summary, Allergies and Other Adverse Reactions, Immunizations, History

of Past lliness, Coded List of Surgeries, Active Problems, Coded Medical Devices, Procedures and
Interventions, Health Maintenance Care Plan, Functional Status, Coded Social History, Pregnancy History,

Coded Vital Signs, Coded Results.

Data optionality in the epSOS project is defined for Basic, Mandatory, and Extended data sets.

Basic data set is the set of essential health information that is required from a clinical point of view to be
sent to deliver safe patient care. The fields included in the basic data set (also known as Minimum data set)
are allowed to have null flavors. The Figure below shows the Minimum data set:

Information/data set

Contains

Patient Identifcation

Unique Identifier for the patient in the country of affiliation

Patient Personal information

FullName, Date of Birth and Gender

Contact Information

Name of the Preferred HCP/Legal organization to contact

Allergies and intolerances

Theagent and the type of clinical manifestation of the allergy
reaction.

List of Current Problems/Diagnosis

Problems/diagnosis that fit under these conditions: conditions that
may have a chronic or relapsing course (eg: exacerbations of
asthma, irritable bowel syndrome), conditions for which the
patient receives repeat medications (eg: diabetes mellitus,
hypertension) and conditions that are persistent and serious
contraindications for classes of medication (eg: dyspepsia, migraine
and asthma)

Major Surgical Procedures in the past 6 months

Procedure description and date

Medication Summary

Current Medications

Country Name of country of affiliation of the patient (CountryA)
Date Created Data on which PS was generated
Date of Last Update Data on which PS was updated (data of last version)

Author/Nature of the patient summary

To highlight if the data is collected manually by an HCP or is
collected automatically form different sources (eg: hospital doctor
repository, GPs...etc) through predetermine clinical rules

Author Organization

At least an author organization (HCPO) shall be listed. In case there
is not HCPO identified at least a HCP shall be listed

Figure 7 - epSOS Minimum Data set for a Patient Summary

Mandatory data set is a subgroup of the Basic data set not allowed to have a null flavor.
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Extended data set is defined as the desirable health information to be exchanged between the epSOS
participants. The extended data set is optional, meaning a country can chose to send it if desired. The
extended data set is also known as the Maximum data set: the maximum of information the system can
translate. Any data set not included in the basic and extended data set is not treated and should be discarded
to avoid clinical risks to the patient.

The member states have agreed upon the content of the Minimum and the Maximum data set, which are
part of the Guideline for the European Patient Summaries, taking into consideration the clinical relevance
and the availability of possibly coded information in the Countries. Availability is a dynamic concept:
extensions are expected mainly for the section in which the number of concept is currently very limited, like
“Physical findings” (only blood pressure) and “Diagnostic tests” (only blood group).

3.2.1 Identifying Semantic Resources and Services in epSOS

The epSOS semantic resource most commonly used is the Patient Summary. There are other semantic
resources in epSOS and the definitions of all epSOS semantic resources are listed here. The resources were
elaborated and designed based on the specifications of all the member states involved in the project.

3.2.1.1 Patient Summary (PS)

The epSOS Patient Summary is a “reduced set of patient’s data which would provide a health professional
with essential information needed primarily in case of unexpected or unscheduled care (emergency,
accident...), but also in case of planned care (citizen movement, cross-organizational care path..)"*. Note
that the main purpose of the Patient Summary is for unscheduled patient care. The Patient Summary contains
the patients’ general information, the medical summary, and the medication summary, but does not include
a detailed medical history, details of clinical conditions, or the full set of the prescriptions and medicines
dispensed. (Detailed and complete data are usually contained in the Electronic Health Record). The data
elements present in a Patient Summary are listed in Appendix D.

The following services are extension of the basic PS service.

3.2.1.1.1 Patient Access Service (PAC)
The epSOS PAC allows a citizen to request, print, and in some cases download his Patient Summary in a
language different from the one in which it was generated (Country A language).

The purpose of this service is to increase the understandability of a PS by foreign caregivers and to provide
the citizen with an electronic document for use abroad.

The Patient Access Service is fundamental to allow any patient mediated use case.

3.2.1.1.2 Health Care Encounter Report (HCER)

The HCER service is designed to offer a health professional in the country where patient is visiting or working
(Country B) the flexibility to record a wide range of medical information, enough to cover the most basic
healthcare encounters. The Health Care Encounter Report service supports the patient summary extension
use case and the ePrescription use case. Based on the use cases, Trillium Bridge will look only at the HCER
service to generate information to be returned to the Country of Origin for patient empowerment.

BFinal definition of functional service requirements - Patient Summary, D 3.2.2, version 0.6 29/10/2012, page 13.
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3.2.1.1.3 Medication Related Overview (MRO)

The MRO is a document requested by the Health Professional in Country B for informational purposes only.
The MRO supports all possible information that might be needed in the process of prescribing, dispensing,
or administering medication to the patient in a foreign country.

The goal of the MRO is to provide a pharmacist, who is not allowed to access the PS, the needed information
to avoid risks while dispensing.

The absolute minimum set of medical information in the MRO consists of the PS Medication Summary. Other
useful information for the medication process, such as allergies and intolerances, are in the extended data
set of the MRO. The Trillium project will not address the MRO.

3.2.1.2 ePrescription Service
The ePrescription Service, namely ePrescribing and eDispensing can be described as follows?’:

e ePrescribing is prescribing of medicines in software by a health care Professional legally authorized
to do so, for dispensing once it has been electronically transmitted, at the pharmacy.

o eDispensing is the act of electronically retrieving a prescription and giving out the medicine to the
patient as indicated in the corresponding ePrescription. Once the medicine is dispensed, the
dispenser shall report via software the information about the dispensed medication.

The information in the Medication Summary found within the Patient Summary is a subset of the content of
ePrescription and eDispensation. The Medication Summary in fact, neither contains the dispensed medicine
information, nor is supposed to be used for dispensing. The Medication Summary information is updated
with the completion of the treatment.

The ePrescribing and eDispensing services are not relevant in the context of the Trillium Bridge project.

3.3 Meaningful Use 2 / Transition of Care

3.3.1 Overview of Meaningful Use

The US Health Information Technology for Economic and Clinical Health Act of 2009 (HITECH) provides the
US Department of Health and Human Services (HHS) with the authority to establish programs to improve
health care quality, safety, and efficiency through the promotion of health information technology, including
electronic health records and private and secure electronic health information exchange. Under HITECH,
eligible health care professionals and hospitals can qualify for government incentive payments when they
adopt “certified EHR technology” and use it to achieve specified objectives.

Certified EHR technology is defined by the ONC through a series of “Meaningful Use” regulations. Stage 1 of
Meaningful Use (MU1) established criteria for standardized data capture and data sharing. Stage 2 of
Meaningful Use (MU2) extends the criteria for certified EHR technology by raising the bar on required
interoperability standards, including standards designed to support transitions of care and clinical quality
reporting. In 2016, Stage 3 of Meaningful Use (MU3) will build upon MU2, tying the ability to measure care
with interventions that improve clinical outcomes.

MU?2 cites a number of CDA-based standards (see table below). Trillium Bridge will focus on the Consolidated
CDA (C-CDA) standard.

§ 170.205 Content exchange standards and implementation specifications for exchanging electronic health

information.

20 D3.1.2 Final definition of functional service requirements — ePrescription, version 1.2, 26/03/2010, page 10
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170.205(a)(3) Consolidated CDA (C-CDA): Standardized representation of the Consult Note, Diagnostic Imaging
Report, Discharge Summary, History and Physical, Operative Note, Procedure Note, Progress
Note, and Continuity of Care Document (CCD).

170.205(h) CDA Guide for Quality Reporting Document Architecture, Category | (QRDA-I): Standardized
representation of quality data for an individual patient. Data in a QRDA-I report can be
consumed by a calculation engine to determine if the patient met the numerator or denominator
criteria for a given quality measure.

170.205(i) CDA Guide for Reporting to Central Cancer Registries: Standardized cancer registry reporting
format.
170.205(k) CDA Guide for Quality Reporting Document Architecture, Category Il (QRDA-III): Standardized

representation of aggregate quality data (e.g., number of patients meeting the numerator
criteria for a given quality measure).
Table 2 - CDA Content Exchange Standards Under Meaningful Use Stage 2

3.3.2 Use of Consolidated CDA in MU2
MU2 requires a certified EHR to use C-CDA for care coordination and patient engagement scenarios. Criteria
required of a certified EHR include:

e §170.314(b) Care Coordination

(1) Transitions of care — receive, display, and incorporate transition of care/referral summaries:
Addresses human readability aspects of C-CDA, and the requirement to incorporate
medications, problems, and allergies

(2) Transitions of care — create and transmit transition of care/referral summaries: Addresses the
ability to create C-CDAs

(3) Clinical information reconciliation: Addresses the ability to reconcile medications, problems,
and allergies from imported C-CDAs against objects in the EHR

(4) Data portability: Addresses the ability to create C-CDAs

e §170.314(e) Patient Engagement

(1) View, download, and transmit to 3rd party: Addresses the patient’s ability to download C-CDA
(2) Ambulatory setting only — clinical summary: Addresses the ability to create C-CDAs

Thus, when, say, a patient transitions their care from one provider to another, the sending provider must be
capable of creating a C-CDA, and the accepting provider must be capable of receiving the C-CDA, and
incorporating it into their system.

3.3.3 Overview of Consolidated CDA
C-CDA is a standardized representation of the Consult Note, Diagnostic Imaging Report, Discharge Summary,
History and Physical, Operative Note, Procedure Note, Progress Note, and Continuity of Care Document
(CCD). A brief definition for each document is extracted from HL7 CCDA publication as to identify the most
likely candidate to be used in the exchange between the two sides based on the use cases

A Consultation Note is generated as a result of a physician or non-physician practitioner's (NPP) request for
an opinion or advice from another physician or NPP. Consultations must involve face-to-face time with the
patient or fall under recommendations for telemedicine visits. A Consultation Note must be provided to the
referring physician or NPP and must include the reason for the referral, history of present illness, physical
examination, and decision-making component (Assessment and Plan). As this is a report of an encounter with
a specialist, it is not within the scope of Trillium.

A Diagnostic Imaging Report (DIR) is a document that contains a consulting specialist’s interpretation of
image data. It conveys the interpretation to the referring (ordering) physician and becomes part of the
patient’s medical record. It is for use in Radiology, Endoscopy, Cardiology, and other imaging specialties. This
is not within the scope of Trillium.
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The Discharge Summary is a document that is a synopsis of a patient's admission to a hospital; it provides
pertinent information for the continuation of care following discharge. The Joint Commission requires the
following information to be included in the Discharge Summary:

e The reason for hospitalization

e The procedures performed

e The care, treatment, and services provided

e The patient’s condition and disposition at discharge
e Information provided to the patient and family

e Provisions for follow-up care
The scope of this document is not in line with that of the European Patient Summary.

A History and Physical (H&P) Note is a medical report that documents the current and past conditions of the
patient. It contains essential information that helps determine an individual's health status.

The first portion of the report is a current collection of organized information unique to an individual,
typically supplied by the patient or their caregiver, about the current medical problem or the reason for the
patient encounter. This information is followed by a description of any past or ongoing medical issues,
including current medications and allergies. Information is also obtained about the patient's lifestyle, habits,
and diseases among family members.

The next portion of the report contains information obtained by physically examining the patient and
gathering diagnostic information in the form of laboratory tests, imaging, or other diagnostic procedures.

The report ends with the clinician's assessment of the patient's situation and the intended plan to address
those issues.

A History and Physical Examination is required upon hospital admission as well as before operative
procedures. An initial evaluation in an ambulatory setting is often documented in the form of an H&P Note.

This is too specific for the scope of this project.

The Operative Note is created immediately following a surgical procedure and records the pre- and post-
surgical diagnosis, pertinent events of the procedure, as well as the condition of the patient following the
procedure. The report should be sufficiently detailed to support the diagnoses, justify the treatment,
document the course of the procedure, and provide continuity of care.

Procedure Note is a broad term that encompasses many specific types of non-operative procedures including
interventional cardiology, interventional radiology, gastrointestinal endoscopy, osteopathic manipulation,
and many other specialty fields. Procedure Notes are documents that are differentiated from Operative
Notes in that the procedures documented do not involve incision or excision as the primary act. The
Procedure Note is created immediately following a non-operative procedure and records the indications for
the procedure and, when applicable, post-procedure diagnosis, pertinent events of the procedure, and the
patient’s tolerance of the procedure. The document should be sufficiently detailed to justify the procedure,
describe the course of the procedure, and provide continuity of care.

A Progress Note documents a patient’s clinical status during a hospitalization or outpatient visit; thus, it is
associated with an encounter.
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Taber’s?! medical dictionary defines a Progress Note as “An ongoing record of a patient's illness and
treatment. Physicians, nurses, consultants, and therapists record their notes concerning the progress or lack
of progress made by the patient between the time of the previous note and the most recent note.”

Mosby’s?? medical dictionary defines a Progress Note as “Notes made by a nurse, physician, social worker,
physical therapist, and other health care professionals that describe the patient's condition and the
treatment given or planned.” A Progress Note is not a re-evaluation note.

Unstructured Document: It is interesting here to mention the unstructured document which is used when
the patient record is captured in an unstructured format that is encapsulated within an image file or as
unstructured text in an electronic file such as a word processing or Portable Document Format (PDF)
document. Since the original document can be transformed into a pdf in order to keep the document’s

|II

original form, this kind of CDA can be used for sharing the “original” summaries.

Continuity of Care Document (CCD)/HITSP C32 is a core data set of the most relevant administrative,
demographic, and clinical information facts about a patient's healthcare, covering one or more healthcare
encounters. It provides a means for one healthcare practitioner, system, or setting to aggregate all of the
pertinent data about a patient and forward it to another practitioner, system, or setting to support the
continuity of care. The primary use case for the CCD is to provide a snapshot in time containing the pertinent
clinical, demographic, and administrative data for a specific patient?.

3.4 epSOS Patient Summary (PS) and MU Continuity of Care Document (CCD)

The panoply of documents from both sides of the Atlantic is considerable; however upon careful inspection
one can see that each document serves a particular clinical purpose. The two documents with a similar clinical
purpose are epSOS Patient Summary and MU2 CCD.

The epSOS Patient Summary is a “reduced set of patient’s data which would provide a health professional
with essential information needed in case of unexpected or unscheduled care (emergency, accident) and,
partially, in case of planned care (citizen movement, cross-organizational care path)”.

CCD is a core data set of the most relevant administrative, demographic, and clinical information facts about
a patient's healthcare, covering one or more healthcare encounters. It provides a means for one healthcare
practitioner, system, or setting to aggregate all of the pertinent data about a patient and forward it to
another practitioner, system, or setting to support the continuity of care. The primary use case for the CCD
is to provide a snapshot in time containing the pertinent clinical, demographic, and administrative data for a
specific patient.

Chapter 6 “Comparison Between epSOS Patient Summary (PS) and Consolidated CDA (C-CDA)” will compare
the data sets representing the “essential information” in the epSOS summary with the “most relevant
administrative, demographic, and clinical information” adopted in the United States.

21 Taber's Cyclopedic Medical Dictionary, 21st Edition, F.A. Davis Company. http://www.tabers.com
22 Mosby's Medical Dictionary, 8th edition. © 2009, Elsevier.
23 HL7 Implementation Guide for CDA® Release 2: IHE Health Story Consolidation, DSTU Release 1.1

(US Realm), Draft Standard for Trial Use, July 2012
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4 From User Stories to Use Cases

The initial identification of user stories and use cases started at the Trillium Bridge kick off meeting on 20-21
September 2013, and thereafter continued as we tried to identify the value proposition for the various
stakeholders. Starting with the easy wins building upon epSOS and Meaningful Use 2/Transitions of Care, the
next steps should ensure sustainability of the results and continuing effective collaboration.

Already in Deliverable D2.1, in a preliminary analysis, user stories were correlated to the use cases reporting
on the level of complexity they entailed. In this document, we will go a bit further and look at the user stories
from two lenses: (a) the lens of the validation partners in Europe i.e. Spain, Italy, and Portugal and the US i.e.
Kaiser Permanente, Atrius Health, SmartPHR and (b) the lens of patient summary content considering three
formats: epSOS pivot document, epSOS friendly document in local Language, and C-CDA/CCD as produced
by the systems of the US providers.

A third viewpoint is contributed by the Architectural Design and Business architecture (Chapter 8), which is
also focusing on technical implementation aspects.

All the user stories share the same underlying components:
e citizen that has access to their patient summary fit for the purpose of using abroad
e patient summary is shared in an unplanned contact with the overseas health system

e Informed health care is provided and patient receives updated patient summary or encounter
report for informed health care in home health system.

In the use case analysis, the underlying questions are the same: what makes the patient summary fit for
purpose abroad? What are the policy considerations for the stakeholders? What are the strengths,
weaknesses, opportunities and threads?

The next subsections will provide more details in the methodological approach, present the consolidated
uses cases, analyze user stories under their lens, and consolidate the insights provided in a detailed use case
analysis on the next section.

4.1 Methodological Approach

The methodology followed in collecting the User Stories puts particular emphasis on balancing input from
the US and the EU. Initial input is limited to consortium partners and the ONC S&| Framework EHR
interoperability work stream. At a later stage input from EU Member states that have provided a letter of
interest will be included.

Participating experts and the Standards Advisory Forum provided additional input during the kick off meeting
at MIT, Cambridge US on Sep 21-22, 2013. In principle, no limitations were in place while collecting Users
Stories, to facilitate brainstorming and allow the as wide as possible range of stories. However, while all
submitted user stories are relevant for our feasibility analysis, only some of the User Stories are in scope for
the EU Patient Summary Guideline and thus eligible for validation in Trillium Bridge. This section focuses on
just two stories that provide the basis for the use cases and adequate ground for debate and discussions on
future directions. The full range of user stories is included in Appendix A.

The use cases are framed by the user stories, but are limited by the epSOS infrastructure, documents and
tools as well as the policy decisions of the EU Patient Summary Guideline.?

24 Guidelines on minimum/nonexhaustive patient summary dataset for electronic exchange in accordance with the cross-border
directive 2011/24/EU. Guidelines on minimum/nonexhaustive patient summary dataset for electronic exchange in accordance
with the cross-border directive 2011/24/EU
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The users stories presented may be realized adopting different approaches for the exchange of Patient
Summaries and could be setup in different EU member states and possibly with different US health systems
in mind. They could also be realized through a patient mediated or facilitated approach where the patient
plays an active role, that of the mediator in the information exchange, or through a provider mediated
approach where the patient still has control as reflected in his/her providing consent (opt in/out). These are
all elements considered in the use case analysis.

This section describes — in term of use cases - the set of EU/US patient summary exchange approaches that
have been identified by the Work Package 2 group with the support of stakeholders and domain experts®.

The use case-based description has been chosen — in agreement with a layered approach separating
conceptual, logical and implementation levels - for facilitating the identification of potential political,
organizational, legal, technical and semantic interoperability issues associated to those use cases by domain
experts. All that was finalized before facing the technical/implementation aspects that will be considered by
the following phases.

The use cases here reported are the result of a longer process during which several use cases — describing
different possible perspectives - have been proposed, analyzed and processed (reorganized, collapsed,
discarded) within the team.

Therefore, although several perspectives could have been applied to classify those use cases: e.g., based on
the means of transport (paper, removable media, network), the responsible for the exchange, the content
transported, how of the exchanged summary is consumed (view with standard or Trillium specialized display
services, inclusion of exchanged information in the PHR or in the EHR); it has been agreed to collect the use
case based on the following aspects:

(1) How the patient summary content is presented in the EU/US?
a. as epSOS pivot document
b. as epSOS friendly document in participating EU Member states
c. as C-CDA/CCD in participating US health care providers
(2) Who is the responsible for (and triggers) the patient summary exchange?
a. Patient Mediated exchange: patient has access and control of the patient summary
b. Provider Mediated exchange: providers asks home country/health system for patient
summary
(3) How the patient summary content is produced?
a. epSOS Patient Access Service in the EU country of origin case
b. Blue Button in the US country of origin case
c. Home health system in the EU/US country of origin case
(4) How the initial patient summary content is used?
a. visualized by the receiving provider using accompanying or own style sheet
b. incorporated (imported) in a Personal Health Record (PHR)
c. incorporated (imported) in an Electronic Health record (EHR)
d. maintained separately in a special section of the providers Electronic Health Record
(5) When the syntactical transformation, from and to epSOS-CDA and C-CDA, and/or the translation
of the Patient Summary performed?
a. prepared in advance upon request the patient (in the country of origin)

25 A face to face meeting in Boston and several Conference calls have been organized for involving both US and EU domain and
standard experts with the cooperation of the WP 5.
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b. when the care is provided (ad hoc and as needed)
c. by the patient using an accredited service (e.g., epSOS)

The limited resources available in Trillium Bridge caused several of these important choices to be out of scope
for validation. For instance, incorporation of the patient summary content in a target PHR/EHR was discussed
during the kickoff meeting for prioritizing and was considered out of scope for Trillium Bridge.

The focus of the current use case analysis section is on (1) through (4) above focusing mainly on content and
policy aspects. The business architecture section (to follow) will further elaborate on the architectural and
business architecture aspects (5 above).

Seven use cases were recorded in the kick off meeting and further analyzed in Deliverable D2.1. The User
Stories were collected and the use cases were inserted into a correlation matrix, to facilitate analysis by
experts and decision makers. For the sake of completion, the relevant content is now presented in the
Appendix B. As part of this work, the use cases were consolidated into the two main ones based on #2 and
#4 incorporating elements of the use cases that were not selected. These are the use cases that will be
analyzed in detail for each of the user stories partly or fully in scope:

(1) Patient mediated: patient accesses patient summary in a format fit for use in another country;
presents it to health professional in the context of unplanned care; after care patient receives
updated care summary, encounter report, or discharge note. Alternatively, patient requests that
patient summary is send to the provider by his/her home health system (a.k.a. patient facilitated)

(2) Provider mediated: provider requests with the patient’s consent, their patient summary from
country or health system or origin; care is provided; after care patient receives updated care
summary, encounter report, or discharge note.

Note that the epSOS HCER has been considered as the means to provide a report following care.
Unfortunately, none of the epSOS participating nations has decided to pilot this service. Thus, in both the
patient and provided mediated scenario, the discharge note, or encounter report, is still not confirmed for
the validation, but is included to facilitate gap analysis and future directions. Collaboration with the OpenNCP
team will help evaluation this functionality and make it available for MS not part of epSOS.

4.1.1 Use Case Analysis Template

The description of use cases has been performed following the Use Case Framework for Concurrent Use
proposed by CEN TC 251, which is also used as basis for describing use cases in other European Projects (e.g.,
Antilope). Through this template it was possible to collect, beside the general use case information (name,
identifier, description, actors....), also the results of a first analysis expressed in term of Strength, Weakness,
Opportunity and Threat associated to each use case.

This template will be gradually adopted, leaving to following project steps the responsibility to adequately
complete the provisioning of the expected information at a sufficient level of detail. In that sense the

cooperation with WP 5, and the collection of their inputs, is considered a fundamental step for completing
this task.

Reference # ‘ Description
Use case name Use case name is used together with the Stakeholder Story section.
Stakeholder story A requirement formulated as 2 to 4 sentences in everyday or business language
Starting event A trigger that starts the use case, which can be external, internal or temporal.
Actor and Users The actor that initiates this use case and all users who participate in this use case
Goal A goal briefly describes what the initiating actor intends to achieve
Stakeholders A list of those who are affected by the outcome (good or bad) of the use case
Primary Scenario Typical and expected sequence of events
Strength Internal: Preconditions & Constraints that support
Weakness Internal Preconditions & Constraints that oppose
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Reference # Description

Opportunity

External : Beneficial Outcomes to safety, security and improvements

Threat

External Adverse Risk factors for safety, security and improvements

Extras (optional)

Additional Information that is felt to be relevant, but not found elsewhere in the
template; this material might make the use case description more complete and/or more
formal

4.2 Outline of Consolidated Use Cases

4.2.1 UCI- Visualization of Patient Summary, Patient Mediated

Reference #

Use case name

Stakeholder
story
(framework)

Primary
Scenario
(citizen of EU
Member State)

Alternative
Scenario
(citizen of EU
Member State)

Alternative
Scenario
(citizen of EU
Member State)

Description
Visualization of Patient Summary, Patient Mediated

Patients have access to their patient summary in format that is fit for use in the context of
unplanned care in EU member states and the US.

- Precondition: EU citizen has a patient summary available and accessible in their national
patient portal that can be rendered as EU patient summary (a.k.a. epSOS pivot document).
- Prior to unplanned care event: EU Citizen accesses patient portal and receives copy of
his/her Patient Summary fit for the purpose of use in an unplanned care setting in the US.
o Outcome: Original & Transformed patient summary documents (epSOS Pivot
Document, epSOS friendly Patient Summary, C-CDA/CCD document) are
maintained by the patient in a personal device or online Personal Health Record
- Unplanned Care Setting: Patient presents translated Patient Summary to health
professional (e.g., the foreign physician) using his/her personal device.
o Outcome: The receiver is able to read and understand key elements of the
patient summary
- Following provision of care: Patient receives encounter report from US physician (C-
CDA/CCD format). [Enhancement] Using online service, patient is able to transform
encounter report to epSOS patient summary format.
o Outcome: Original & Transformed patient encounter report (epSOS Pivot
Document, epSOS friendly Patient Summary, C-CDA/CCD) are maintained by the
patient in a personal device or online Personal Health Record

- Unplanned Care Setting: Patient is able to access patient portal and display own patient
summary for foreign provider in a format/language that can be understood.

- Following provision of care in the US: Patient receives encounter report from foreign
physician (C-CDA/CCD format). [Enhancement] Using online service, patient is able to
transform encounter report to epSOS Patient Summary.

- Unplanned Care Setting: Patient grants the provider access to their online patient
summary. Provider updates patient summary in accordance to the provided care.

- Following provision of care in the US: Patient receives updated patient summary from
foreign physician (C-CDA/CCD format). [Enhancement] Using online service, patient is able
to transform encounter report to epSOS Patient Summary format..
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Reference # Description

Primary - Precondition: US Citizen through Blue Button plus or his/her health provider has access to

Scenario (US his patient summary in C-CDA/CCD in a personal device or Personal health record.

citizen) - Prior to unplanned care event: US Citizen uses online service to transform his/her clinical
patient summary into the epSOS Patient Summary Format and its transcoding into the
language(s) of the EU Member State he/she travels to.

o Outcome: Original & Transformed EU patient summary documents (epSOS Pivot
Document, epSOS friendly Patient Summary, C-CDA/CCD document) are
maintained by the patient in a personal device or online Personal Health Record

- Unplanned Care Setting: Patient presents translated Patient Summary to health
professional (e.g., the foreign physician) using his/her personal device.

o Outcome: The EU physician is able to read and understand key elements of the
clinical patient summary of US origin.

- Following provision of care: Patient receives encounter report from EU physician (epSOS
pivot document). [Enhancement] Using online service, patient is able to transform
encounter report into C-CDA/CCD.

o Outcome: Original & Transformed patient encounter report (epSOS Pivot
Document, C-CDA/CCD) are maintained by the patient in a personal device or
online Personal Health Record

4.2.2 UCII- Patient Summary Visualization on Provider’s Device, Provider Mediated

Reference # Description
Use case name Patient Summary visualization using provider’s device, Provider Mediated

Stakeholder While providing unplanned care, the healthcare professional accesses the Patient Summary,
story with patient consent, via own EHR-S and visualizes the translated document

Primary - The patient is receiving unplanned care abroad.

Scenario - The foreign healthcare professional, after having identified the patient, requests - using
own EHR-S - to the patient's Country of Affiliation the Patient Summary of that patient.

- Asecure connection is established.

- The remote country verifies if is entitled to fulfill such a request (correct patient
identification, consent provided as applicable).

- The patient summary is retrieved and returned to the foreign healthcare professional in a
format “suitable” for the receiver visualization, translated in the receiver language.

- The foreign healthcare professional visualizes the Patient Summary using own EHR-S.

Alternative - The patient is receiving unplanned care abroad.

Scenario - The foreign healthcare professional, after having identified the patient, requests - using
own EHR-S - to the patient's Country of Affiliation a Patient Summary of that patient.

- Asecure connection is established.

- Theremote country verifies if is entitled to fulfill such a request (correct patient
identification, consent provided when applicable).

- Ifitis, the summary is retrieved and returned to the foreign healthcare professional in a
“source” format (epSOS Pivot is sent to US; C-CDA/CCD in sent to EU) in English.

- The foreign healthcare professional visualizes the Patient Summary using own EHR-S.
Before being visualized the document is processed (transformed, translated) as needed by
the supporting mediating infrastructure of the Trillium Gateway.
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4.3 From User Stories to Patient Summaries

4.3.1 Martha’s Story: a Cancer-survivor Traveling Corporate Executive (provided by Elaine
Blechman, Prosocial, US)

4.3.1.1 Stakeholder Story

Martha Smith, a 45-year old US corporate executive and breast cancer survivor travels frequently on business
between the US and EU countries. She carries a clinical summary including a plan of care on her mobile phone
and on paper just in case she needs to seek medical care regarding recurring symptoms.

Demographics: Age 45 years, Gender female

Problems: Breast cancer Stage Il with no evidence of recurrence following treatment; hot flashes
Medications: Anastrozole 1 mg. once daily; Black Cohosh Extract herbal supplement;

Allergies: Penicillin

Plan of Care: Continue hormone medication with Anastrozole for total of 5 years; monitor for potential
breast cancer recurrence.

4.3.1.2 Starting Event
During a visit in Italy, Martha walks up a hill and experiences shortness of breath, faints, and wakes up a few
minutes later after hitting her head on a stone step.

4.3.1.3 Actor and Users
e Martha

e Passerby
e Admitting physician
4.3.1.4 Goal

Martha, a cancer survivor wishes to receive unplanned care safely while traveling, offering the admitting
physicians her patient summary in a format and language that can be clearly understood.

4.3.1.5 Stakeholders
e Martha

e Passerby

e Local Hospital

e Admitting Physician
e Cardiologist

® Oncologist

4.3.1.6 Primary Scenario - Patient Mediated

During a visit in Italy, while walking up a hillside, Martha experiences shortness of breath, faints, and wakes
up a few minutes later after hitting her head on a stone step. A passerby helps her get to the emergency
department of a local hospital.

During registration and admission, Martha presents the admitting physician a translated paper copy of her
clinical summary in Italian. She also shows, on her mobile phone, in her PHR, the original and the Italian (if
needed) translation of her clinical summary. At the hospital, Martha is evaluated by an oncologist and a
cardiologist.
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During discharge from the Italian hospital, Martha downloads an updated clinical summary including
information from the oncologist and cardiologist, translated from Italian to her PHR, via EPSOS transform on
her mobile phone.

The following figure summarizes how the patient mediated use case applies to the Martha and Paolo
scenarios.

Patient Mediated

1 KAISER PERMANENTE
VAl

Request Atrius Health
T1us Hea
transform.. FOUNDATION

Italian
(Lombardy)

Portal (epSOS Doctor visualizes F
i patient summary 2 *S Phr‘ .
Patient Access)
In local language ‘
prepares report (HCER) Martha gets
her CCD
Spanish Portal Via bluebutton Tethered Personal

Health Record, Health
App or
BlueButton+

(epSOS Patient
Access Service)

Reference OpenNCP e
Portal

Portuguese GL ? gad ﬁ ?

Portal

- Get EU patient Request et
(epSAiieF;ast)‘em summary 5 Request transform.. ’
® = transform.. Provide clinical summt
7
g Paolo has his EU Paolo receives .
EU'MS National Patient Summary W encounter
Portal epSOS pivot (EN) report in CCDA/CCD
(epSOS Patient MNQ. Terminology Services
Access) EU epSOS master values (MVC/MTC)

US core value sets (NLM)

Figure 8 — The Patient Mediated use case for Martha and Paolo

4.3.1.7 Alternative Scenario - Provider Mediated

During a visit in Italy, while walking up a hillside, Martha experiences shortness of breath, faints, and wakes
up a few minutes later after hitting her head on a stone step. A passerby helps her get to the emergency
department of a local hospital.

During registration and admission, the admitting nurse asks Martha if she has a patient summary. Martha
mentions that she is with Atrius Health, which is part of Trillium. The admitting physician, accesses epSOS
and requests Martha’s patient summary after she provides her consent. Through the Trillium Gateway, the
patient summary is retrieved and translated into Italian. Then, after she provides her consent to the medical
team in charge of her care, it is presented to the physician on his computer, who shares the patient summary
with the Cardiologist and Oncologist who evaluate Martha.

During discharge from the hospital, Martha is presented with an updated clinical summary including
information from the oncologist and cardiologist, translated from Italian to her PHR, via EPSOS transform on
her mobile phone.

4.3.1.8 The Martha’s Patient Summary as CCDA/CCD

Developing the patient summaries for the CCD was straight forward in terms of representing the patient
demographic and clinical information contained in the user stories. Data elements from the user stories were
easily mapped to elements in the CCD Header and Body. Coded values required for CDA Entries were
obtained from SNOMED CT and RxNorm to code problems and medications to be included in the CCD. A
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sample mapping spreadsheet is included for Martha in Appendix C, which details the data elements from the
user story and where in the CCD they were mapped.

The largest challenge encountered in developing the patient summary for the CCD was identifying and
generating values for information that was missing from the user story that is required for a complete a valid
CCD. This missing information has more to do with the user stories not being specific enough in describing
the use case as opposed to the CDA being too specific or granular, and was in line with the types of
information that a patient would not typically know or would easily forget. Examples of information required
for a valid CCD that was missing from the user story included elements such as the following:

e When representing allergy information the CCD Allergy Intolerance Observation template requires
than an effective time be present to represent when the allergy was first identified, and when it
ended (if applicable).

e When representing medications the CCD Medication Activity requires start and stop dates (if
applicable) to identify when a medication was started when it ended stopped.

e CCD requires a custodian to be included who is responsible for managing the CCD. This was
assumed to be Atrius Health, who the GP of the patient represents.

e CCD requires several ID values that needed to be created to create a valid CCD. Many of these IDs
would be generated by the CCD system, and would not necessarily be included in a user story

These missing data elements, while not explicitly in the user story would be included in a typical CCD
document generated within the US healthcare domain.

Health Summary

Date of birth June 7, 1968 Famale

Primary Home: Patient IDs 998991 2.16.840.1.113883.19.5.99999.2
1357 Amber Drive 111-00-2330 2.16.840.1.113883.4.1
Beaverton, OR 97867, US

Tel: (555)555-5555

Document Id TTSES - 2.16.840.1.113883.15.5.99993.1
Document Created: September 15, 2013, 00:00 -0400

Care provision Check-up from September 8, 2013, 10:15 to September 8, 2013, 10:45

Perfarmer (primary care provider) Person Organization
Dr. Henry Oncologist Atrius Health
PseudoMD-1 - 2.16,840.1.113883.4.6 2.16.840.1.113883.19.5,9999.1393

Henry Oncologist

1002 Healthcare Drive
Portland, OR 99123, US.
Tel: 555-555-1002

Legal authenticator Henry Oncologist signed at February 27, 2013, 13:00:00 +0500

Contact info 1002 Healthcare Drive
Portland, OR 99123, US
Tel: 555-555-1002

Document tained by Afrius Health

Contact Work Place:
1002 Healthcare Drive
Portland, OR 99123, US.
Tel: 555-555-1002

Table of Contents

o allergies, Ad
« Medications
* Problemsz

¢ Results

® Plan of Care

Allergies, Adverse Reactions, Alerts

[ Type [ Substance [ ‘Overall Severity [ Reaction [ Reaction Severity [ Status I
[ Drug allergy | ALLERGENIC ExTRACT, PENICILLIN [ Moderate to Severe [ nausea [ Moderate to severe [ Active ‘

Medications

[ Medication [ Directions [ Start Date [ Status I

[ Anastrozal [ 1 mg ance daily [ 20130103 [ ctive ‘

Problems

1. Breast Cancer Stage I Status: Rasolvad
2. Hot Flashes Status: Active

Results
No information

Plan of Care

Planned Activity Planned Start Date Planned End Date

Medication: Anastrozele 20130103 20180102

Moniter for potential breast cancer recurrence 20130103

Figure 9 — The Martha’s C-CDA CCD

The CDA sample based on this scenario is available from the Project Repository
(http://www.trilliumbridge.eu/repository) [RTD_CCD_Martha.xml]
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4.3.1.9 Alternative Flows: What if Martha was European?
If Martha were European, in theory she would have had an epSOS Patient Summary.

The following picture provides a view on the “best” European PS that in theory could be generated.

In reality, every European Country participating in epSOS has adopted the National Patient Summary and
transformed to make it compliant with the epSOS document specifications to exchange it with other
countries.

The epSOS specifications, evolved in the European Guidelines on Patient Summary, leave flexibility on
optional section and even in the mandatory sections.

As an example, “Allergies” is a mandatory section, however, if an EU Country has not adopted any coding
system, but uses free text to describe the allergy, this information cannot be transferred as coded
information, hence it cannot be translated.

Another objective cause of difference is the fact not all the Countries adopted the same code system to
express clinical concept. A typical example is the Iliness and disorder sections where ICD10 should be used,
but several Countries adopt ICD 9. Even WHO does not provide an official mapping between ICD9 and ICD10,
hence it happens several ICD9 codes cannot be univocally mapped into an ICD10 code.

This condition will tend to improve, because EU Countries are in the process of adopting EU Guidelines in a
more and more strict way, converging to the use of the proposed code systems. The biggest step is the
decision of using SNOMED-CT, having that a significant economical, clinical and organizational impact.
However this process is strictly related with the National policies and strategies: it might require several
months before reaching a stable situation.

In the following sections we provide some example, closer to the current reality, in which we make the
hypothesis Martha was Italian or Portuguese or Spanish. The example in this section is built applying the best
case it is possible to obtain from the epSOS Pivot document.

The following sections provide the same document generated according to Lombardy, Portugal and Spanish
implementation.
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Patient

Date of

birth

Contact info

MARTHA TRILLIUM

April 1, 1969 Sex Female

998991
2.16.840.1.113883.19.5.99999.2

60 TRIQ IS-SALLUR Patient
GHAXAQ, LU IDs

Document Id

Docum
Cr

Author

Contact info

TB12.16.840.1.113883.19.5.99999.1
June 19, 2013

TRILLIUM DOCTOR, Ministry for Health, Trillium Bridge

15, Merchants Street
Valletta, MT
Tel: +3912325455335

sonal

ationship

Contact info

PCPTRILLIUM DOCTOR

15, Merchants Street
Valletta, MT
Tel: +3912325455335

Legal
authenticator

Contact info

TRILLIUM DOCTOR of Ministry for Health, Trillium Bridge signed at
June 26, 2013

15, Merchants Street
Valletta, MT
Tel: +3912325455335

Contact info

Ministry for Health, Trillium Bridge

15, Merchants Street
Trillium, MT
Tel: +35625455335

—— | A I

Type

Substance Reaction Allergy Onset Date

Allergy to Drugs

301C || Pennicillin || Anaphylaxis 2009

Problem list

e Breast cancer Stage II with no evidence of recurrence following treatment

e Hot flashes

Problem Onset Date

C50 || Malignant neoplasm of breast

February 2012

Medication Summary

e Anastrozole 1 mg. once daily
e Black Cohosh Extract herbal supplement

Number
¢ Date of Date of end

Substance Strenght Fl;e_q:e'l(lcy of unite onset of of 'l;)ose

orintakes| . pak treatment || treatment orm
intake

L02BGO3 || Anastrozole 1 mg once a 1 tablet || 2014/05/20 2019/05/20 || film-
day coated
tablet

Black 40 mg twice a 1 2014/05/20 2015/05/20 || capsule

Cohosh day capsule
Extract

History of medical device use

No Devices Used

History of Procedures

No Surgical Procedures

Health Maintenance Care Plan

e Continue hormone medication with Anastrozole for total of 5 years
e monitor for potential breast cancer recurrence
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4.3.1.9.1 Alternative Flows: What if Martha was Italian?

If Marta was Italian (Lombardy region) and she had an epSOS patient summary she will be able to access that
document that will contain her most relevant information as represented by the figures below : the printable
representation of the Lombardy’s Patient Summary reflecting the Martha’s case, and the associated epSOS
Patient Summary (in Italian).

All the main information identified in the stakeholder
PATIENT SUMMARY story have been represented in the Lombardy Patient
Summary, even not all of them as structured and coded

D o data and so not processible for the translation.
bt - o Neither the Lombardy PS nor the epSOS PS allows
e emucsoache) e s enene — . recording coded information about herbal treatments
im"m:::”:;zm - | (Black Cohosh Extract). In this case, the textual
e z"‘iﬂ"“ﬂ = === descriptions were not included because this treatment
I %ﬂ%ﬁﬁiﬁ _ has not being considered relevant for the scope of the
oo e Patient Summary. (Note; in Italy the PS is a report
IR — produced by the GP including only relevant information

e T E:’ZI’":";' === for unscheduled / emergency encounters)

e It is not foreseen the usage of qualifiers for providing

Stato comente del paziente

sostao coded information about the stage of the Brest Cancer,
so this problem is recorded as (ICD9-CM) “Malignant

=———ar neoplasm of lower-inner quadrant of female breast” in
[t A o s e the Lombardy PS and remapped into the ICD10 concept
—_— e rw“ ! of “Malignant neoplasm of breast” . Even if specificity of

Vit socilo the information exchanged is different, this doesn’t
- affect the current overall scope of the EU Patient
Summary, the high level concept that this woman

Implegatl a coniatio diretio con il pubbiico
TEST

suffered for oncological problems at breast is anyhow

Gravidanze e parto
Meseiannd (maa) B [Compicazoni

oo o = provided. Shortages in the representation of allergies as
L structured and coded data is moreover experienced,

Data Indagine | Tipologia di indagine. [Esto

even if foreign HPs can understand that there is a risk

Procedure Diagnostiche
Data Tipo Procecuraliniervento Esio

with allergies, and can figure out the kind of problem
DL getting the Italian words (“Pennicellina”, “Anafilassi”).

Nome: VIREMMG Organizzazione: Regione Lombardia
Cognome: VSALUS Desc Repario:

ot vsURMTSAZE? Cotonsruizs, 0w Medications treatment plan are included in the
posology fields as text, there is not a Plan of Care section

collecting all of them. The Lombardy PS includes additional information about the Social History, Pregnancies
and diagnostic procedures that are not included in the epSOS PS (since that info is not in the epSOS data set)

Different capabilities on capturing data for the Patient Summary can experienced in other Italian Regions,
(Veneto, Emilia, Tuscany,..), but since they are not piloting with epSQOS, the analysis of those experiences is
out of scope for this document.

4.3.1.9.2 Alternative Flows: What if Martha was Portuguese?

If Marta was Portuguese and she had an epSOS patient summary she would be able to access a document
that would contain the most relevant information but it won’t include the whole oncologist care plan (as it
is not part of an epSOS patient summary, nor described in the EU PS Guidelines).

In Portugal, the Patient Summary is kept as a summary that contains information relevant for ANY health
professional that has to attend the patient and can be consulted easily and fast.
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Nowadays Marta will be able to consult her own patient summary, and print it. She only needs to access the
Internet and use her citizen card to be authenticated at the Portuguese Patient Portal. (Note: the translation
service through epSOS is not implemented on the Patient Portal but we intend to implement PAC Service to
provide a translated PS.)

The figure below shows the printable representation of a Portuguese (and epSOS) Patient Summary reflecting
the Martha’s case.

Alergias, reac¢des adversas, alertas

: %%ﬁﬂ%ﬁ% Resumo Clinico Unico do Utente ) Codigo Alergénio o » Data
L] # Categoria CPARA Descrigdo Alergénio Diagnéstico
ITETR MARTHA TRILLIUM ’:ALEEDF!{gL‘:ﬂENTOSA . g&:‘?&ﬂ:ﬁsﬁ?ﬁé’éﬁ?m W a2z
m::mh: April 1, 1969 Femals Historial de Doencas

3000, 5th A
oo e gaesssnss # Classificagdo  Coédigo  Descricio Data Inicio Data Fim
Contactos : NENsWa PPN 16 620.1.101.10.1.1 11CD-10 C50  Neoplasia maligna da mama Fevereiro 2012 —

Medicamen
- 2.25.14741042030495637548294964 165890689162
do documento Data
h 2.16.620.1.101.10.3.29.54305 # Descricdo Dosagem Data Inicio Posologia
E m

Data de -39 Anastrozole, 1 mg, Comprimido, Blister - )
R July 23, 2013, 10:33:27 +0100 " d * -
ly 1 Bunidade(s) img  2014/05/20 1 vez por dia

EEELEE of Unidade Local de Saude de Matosinhos 2 Extracto de Acteia Preta, 40 mg, c3psula img 20140520 - 2 vezes por

Maria Helena Santos, Unidade Local de Saude de =
Matosinhos

- address not available
i Tel: +351226547788

Rua do Bonfim, 3400
Lo =GN 4300-679 MATOSINHOS, PT
Tel: +#351226547768

S Unidade Local de Saude de Matosinhos

Rua do Bonfim, 3400

Similar considerations, like those made for the Lombardy PS, can be applied to the Portuguese PS, in term of
capability of capturing some kind of information, like the cancer stage, or herbal treatments (Black Cohosh
Extract) (being out of scope of epSOS), or collecting coded and structured data for some kind of data like
medical devices and vaccinations. Thanks to the new ePrescription Portugal is instead capable of providing
structured and coded element about medications, excluding posology; as it happens for example for the
allergies information. The Portuguese PS specifications are aligned with the epSOS format.

Portugal uses a local code system (as CPARA) that can be mapped into SNOMED CT. The country has recently
started the process of SNOMED CT adoption. llinesses, currently coded in ICD9-CM, may in the future be
coded using ICD-10.

4.3.1.9.3 Alternative Flows: What if Martha was Spanish?

If Marta was Spanish and she had an epSOS patient summary she will be able to access that document that
will contain the most relevant information but it won’t include the whole oncologist care plan (as it is not
part of an epSOS patient summary or describe in the EU Guidelines). In Spain, the Patient Summary is
collected on the fly as a summary that contains information relevant for any health professional that attends
the patient. More detailed or useful information preferably should be exchanged in other ways or documents
so the patient summary keeps its main purpose. Nowadays Marta will be able to consult her own patient
summary, print it or store it, and do it through an Internet access but using an advanced signature to be
authenticated. The translation service through epSOS is not implemented but is foreseen as a positive and
possible option in the future. If Marta will use that translation/transcoding system some information will be
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lost for the semantic constraints that still exist so the recommendation still will be to carry both patient

summaries, original and translated.

Also Martha will be able to hide the Patient Summary in case that she does not want other professionals to

be able to look at it. Any information contained at the national electronic health system can be hidden by
the patient.

Hereafter how the Martha’s Spanish Patient Summary would look like (note: the codification used is shown

in grey in the example for clarification even if normally it won’t be shown.)

Datos de usuario/paciente

;ﬁ:\, e — CIPCA: FCPR123456789012
B Primer apellido: FICTICIO
MS55! - Ministerio de Sanidad, Servicios Sociales e Igualdad Segundo apellido:  ACTIVO
Direccién del Centro. Nombre: MARTHA
Paseo del Prade, 18-20 Fecha nacimiento:  01/01/1969
28014 Madrid Sexa: Mujer
(Madrid) Espafia DNINIETRIPasaporte: 828200007 (DNI)
Teléfono: 989 829 588 Cadige SN3 BESEEBBEBCOT2E213
\Webs: www msssi s - email: historiaclini .o NHC:

NASS oa/eesgasaa/ae

Historia Clinica Resumida Direccién postal

DJ/D° MARTHA FICTICIO ACTIVO

Sistema de HCDSNS EelEm s
Desde (fecha): 01/01/2001 28009 Madrid
Hasta (fecha): 07/03/2014 (Madrid) Espafia

Persona de referencia: Juan Espafiol Espariol
Teléfono de referencia: 123456789
Cuidador principal: Juan Extranjero Extranjero

Datos de salud
:Existe informacidn reservada por decision del paciente?
No

¢Existe documento de instrucciones previas?

No

:Esta incluido en protocolo de investigacion?
ND - Mo disponible

Alertas

No alertas conocidas

Alergias

Alergia a penicilina

91936005|Allergy to penicillin (disorder)

Vacunaciones
UNK - Desconocido

Problemas resueitos, cerrados o inactivos
UNK - Desconocido

Problemas y episodios activos
[«

er de mama estadio |1 sin evidencia de recurrencia

+ Recomendaciones
Tener cuidado con los signos de alarma de recurrencias
+ Farmacos

Medicamento:
Anastrozol 1 mg 28 comprimido

29910000140103|Anastrozol 1 mg 28 comprimido

Posologia:

1|428673006|comprimido|396125000|cada 24 horas

(29910000

40103|Anastrozol 1 mg 28 comprimido-+428673006|comprimido}+396125000|cada 24 horas

Medicamento:

Suplemento herbal de cimicifuga racemosa
Diagnosticos, objetivos e intervenciones de enfermeria
- Diagnéstico:

ND - No disponible

- Objetivo:

ND - Mo dispenible
ND

- Intervencién:
ND - Mo disponible
ND

Catalogacion: |D=123456730012 - Usuario=X(XD00 - Impresion=ddimm/aaaa hhmm:ss

Even if in the Spanish sample uses
SNOMED CT post coordinates for
expressing the “Breast cancer Stage Il with
no evidence of recurrence following
treatment;” this “richness” cannot be
brought into the epSOS Pivot so similar
considerations, like those made for the
Lombardy PS, can be applied here for
problem and herbal treatments (being out
of scope of epSOS).

To be moreover able to better analyzed the
impact of the regional based organization
on the actual capability of each region to
provide coded and structured information
as expected by the epSOS specifications,
and the mapping of the used code systems
with the epSOS value sets (e.g., all the PS
sample exchanged so far in epSOS uses the
ICD9-CM code system for coding illnesses).

4.3.2 Paolo’s Story: a Retired Businessman with Hypertension (Real World User Story

4.3.2.1

provided by Dipak Kalra, EuroRec, EU)

Stakeholder Story

Paolo Cerruti is a 67-year-old retired businessman, who normally lives in the outskirts Bergamo, near Lake

Como, in Lombardy. He is generally healthy, but has long-standing hypertension.

Demographics: Age 67 years, Gender Male
Problems: Active: Hypertension; Resolved: Migraine headaches and Fractured neck of (left) femur.
Medications: Metoprolol 100mg. once daily;

Allergies: Erythromycin, Allergic rash
Vaccination: Pneumococcal pneumonia

Surgical Procedures prior to the past six months: Appendectomy
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4.3.2.2 Starting Event
His back and medication is lost.

4.3.2.3 Actor and Users
Paolo Cerruti a 67-year-old retired businessman.

4.3.2.4 Goal
Share with attending physician details of his medication to identify possible adverse drug reaction events.

4.3.2.5 Stakeholders
- Patient: Paolo

- Italian GP

- GPin Atrius Health

4.3.2.6 Primary Scenario - Provider Mediated

Paolo Cerruti is a 67-year-old retired businessman, who normally lives in the outskirts Bergamo, near Lake
Como, in Lombardy. He is generally healthy, but has long-standing hypertension. His regular physician
changed his medication two weeks ago because of poor blood pressure control on his previous medication.
He is on holiday going through New England, US, travelling on his own to enjoy the autumn foliage, and is
presently in Boston, MA. He is nearing the end of his holiday, and will be returning to Italy in three days’ time.
Two days ago his day bag was stolen in a market square. The bag included his hypertension medication, and
he has not been able to take his tablets for two days.

This morning he has woken up feeling dizzy and has blurred vision. The hotel is able to put him in urgent
contact with a local general practitioner (GP). Having assessed him, the GP noted a raised blood pressure,
but is uncertain about whether to attribute these symptoms to the raised blood pressure or a side effect of
the new medication. Feeling otherwise healthy, Paolo had not thought to request a handwritten or printed
medical summary from his Italian GP, but upon Paolo’s providing consent confirmation his online epSOS
Patient Summary for emergency access can be retrieved in the US. Now, the GP in Boston needs to know the
medication, and the past few blood pressure readings to determine how exceptional the present reading is
and manage Paolo appropriately.

Immediate access to the Trillium Bridge summary would be the perfect answer.

The GP is with Atrius Health, a New England health system, part of the Trillium Bridge network. This means
that the particular health system has signed mutual data-sharing agreements with other members of the
network, including the Lombardy region where Paolo lives. Patient demographic and provider directory
services are accessible through search functions, and are maintained by each participating member. The GP
is able to enter demographic information about Paolo into a patient search facility, which relays his request
to the Italian National Contact Point. Once the patient match is confirmed, Paolo is able to confirm and
consent.

The GP requests the up-to-date patient summary from Lombardy. The credentials of the US GP are registered
within the audit log at the Italian National Contact Point, which also timestamps the request of the summary.
The summary document is relayed between the Italian Contact Point and the US. In the process, most of the
clinical terminology and medication codes are translated into those recognized by the US health record
system. An audit log within the health record system also records the receipt of that summary. The GP find
that the blood pressure he has recorded on Paolo is only a little higher than his recent readings, but notes
that visual disturbances are a recognized side effect of this medication. No specific treatment is indicated,
and Paolo is reassured that side effects will gradually subside, and his GP can prescribe a suitable
antihypertensive medication upon his return to Lake Como.
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4.3.2.7 Alternative Scenario - Patient Mediated
Paolo can access his patient summary online through the epSOS portal. After downloading his patient
summary in the C-CDA/CCD format using an online service if the epSOS portal does not provide this service.

4.3.2.8 The Paolo’s Patient Summary as epS0OS PS

The general considerations made for the Martha’s case (see section 4.3.1.8) can be substantially repeated
also for the Paolo’s scenario. In this case however the clinical content of the Paolo’s Summary has been
defined basing on the epSOS Patient Summary data set, so that the implementation of the clinical content
into the Patient Summary have been almost straight forward.

The following pictures show to the epSOS pivot Patient Summary generated according to the described
clinical case.

Patient Summary

1/05/2014 170572014
CERRUTI PACLO
CRRPLA4TH13ATA4V
Male 1310611947

See details

Allergies, adverse reactions, aleris

Show Original
Tipo Allergia Tipe di Reazione
Allergia a farmaca: Eritromicina (ATC: D10AF02), dal 1995 Eruzione allergica
Reaction Type Clinical Manifestation Agent Onset Date
Drug allergy Atopic dermatitis and related conditions enthromycin 10111995
(D10AFD2)
Problem list
Show Original
Descrizione del Problema Data Insorgenza Diagnosi
2008 110 Ipertensione Essenziale Non Specificata
Active Problem Onset Date
Essential (primary) hypertension(l10) 10112008
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History of medication use
Show Original

Nome Farmaco Principio Attivo

Dosaggio | Posologia Via di

Somministrazione

Data inizio
terapia

Data fine
terapi

Note

METOPROLOLO
SAN*30 CPR 100MG

CO7ABDZ  Metoprolol

1compressa die,
prima di colazione

100 mg

01-06-2014

Terapia
Continuativa

Dose
Form

Active
Ingredient

Strength

Frequency of
Intakes

Units per
intake

Route of
Administration

Onset
Date

End Date

100 mg per Tablet

unit

metoprolal
(COTABDZ)

History of medical device use
Show Original

» Messun dispositivo medico in uso
Mot applicable

History of Procedures
Show Original

1 unit(s) before breakfast

1/06/2014

Positive
infinity

Data

Tipo di Procedura

1963

Appendicectomia

Procedure

Procedure Date

Excision of appendix

History of past illness
Show Original

M963

» || paziente non riferisce episodi recenti di emicrania

» Fratiura del collo del femore sinistro

Closed/Inactive Problem

Onset Date

End Date

Migraine

Fracture of femur

011982

1212/2007

10111998

Unknown
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History of immunization

Show Original
Data Tipo di Procedura
1963 Appendicectomia
Vaccination Brand Name Vaccination Date

Pneumococcal vaccine

Social history
Shaw Original

» Mon-Fumatore

Observation Type Date From

3111042013

Date To Observation Value

Tobacco use and exposure

Physical findings

0 {packyd

Data Pressione Arteriosa Sistolica (mm[Hg]) Pressione Arteriosa Diastolica (mm[Hg])
02-05-2014 90 130

Date Systolic blood pressure Diastolic blood pressure

2/05/2014 130 mm[Hag] 90 mm[Hg]

Figure 10 — The Paolo’s epSOS Patient Summary

The CDA sample based on this scenario

is available from the Project Repository

(http://www.trilliumbridge.eu/repository) [RTD_CCD_Martha.xml]

4.3.2.9 Alternative Flows: What if Paolo was US Citizen?

If Paolo was a US Citizen his summary would be recorded into a C-CDA CCD, therefore different constrains
will be applied to the Paolo’s demographic information contained in the CDA header as well as information
pertaining to the document’s Author, Steward, and Paolo’s healthcare provider. The way also the clinical
information would be recorded in the body and the vocabulary used will often differ, as described in
section 6 and in more detail in WP3. The following figure provides a snapshot of the Paolo’s CCD in case he

was an US citizen.
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Health Summary

Maiz

Frmary Meme: Patient D> 5889121 2.16.540.1.113883.19.5.59950.2
L1 e a0arezs O 121-00-2000 2.16.840.1 113883 4.1
Lombardy 26500, IT

Tel @ @z

TTSES - 2.16.540.1.113663.16.5.99988.1.

March 3, 2014, 00 -0400

= Gerzral xamination of patient from March 3, 2012, 00-00 1500 t= March 3, 2014, 00:00 -1700
[ ——————— — Organization
Cermral Practizrer
PoeuoMD-L - 2.16.540.1.113883.4.5

1002 Hesfthcars Drive
Boston, MA 52201, US
Tel: 61 517-555-1002

General Practizner st March 3, 2014, 13:00:00 +0500

Tel: € 5175551008

Geraral Fractiorer

[
Boston, MA 02201, US
Tel: € 5175551008

Ttatien Doctor

General Practizner