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About Me

Daniel Berezeanu - interop.IT

WHAT WE'RE ABOUT

IHE - IT-Standards - Making it work.




Human health is
the great global
connector.

KATHLEEN SEBELIUS
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GOING FROM POINT TO POINT




History of Healthcare Standards

Summary Timeline

1979 1981 1987
International ANSI - X12 EDIFACT
Standards ASTM
Organization (ISO) HL7
2003 2000
IHE - RAD XML/HTTPS
IHE - LAB HL7v3

1993
DICOM

1997
NCPDP-script



History of Healthcare Standards

Summary Timeline

2003-2009 2010 2012-2015 2017
IHE- Infrastructure HL7 - C-CDA IHE- Dental, Eno, FHIR
IHE- Security Surgery
2025 PAONES,
My Speculations IHE - MHDS



\ of the OSI Model
1ISO @ Ak X e End User layer
: | on ~ ¢
‘ pplicatio e HTTP, FTP, IRC, SSH, DNS
N ¢ Syntax layer
T At e SSL, SSH, IMAP, FTP, MPEG, JPEG
| 1 e Synch & send to port
. Sk B o APl’s, Sockets, WinSock

e End-to-end connections

e TCP, UDP
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Why do we need
standards ?
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Evolution of standards

MESSAGING
CLASSIFICATIONS RELATIONSHIPS . ordering

. medical diagnosis - ontologies (loinc, ICD) + admitting ADT
» semantic interoperability

* [aboratory tests
« medications



Evolution of standards

TECHNOLOGY
DOCUMENTS WORKFLOWS °EDI/X12
. . SDF * XML/SOAP
s . XDW » JSON/REST

e Clinical documents
« C-CDA



Key Data Standards

ICD-10 NDC

International classification of diseases national drug code

CPT SNOMED

Current procedural terminology Systematized nomenclature for medecine
LOINC

logical observation identifiers names and codes



HL/

HL/

Admit a Fatient = Trigger Event @1

MH& % SY S8 1 eShiE 1+ PHa S Y S80S Y SREAPW1 98 T A 2 1e 1 4B e A0 T sMSGHAAS e Pe 19=8TRER 1+
MN<fr=

ATuR 1+ 198TRE2 141400 <Croe

PID=PATIID1Z 348 GMBJSET <=

PTI«JONES \WILLTIAM AT I IeMe 1558004« «PeM=FATERH+ JONES WILLIAM-

YAV IRRA15555121 24155451221 3w
PTZ2xI4x1Wh 300824 1419ETEE2 12148 LaoklR9 1 24k SURGEE1 (D@ ] k<L F>

ADR«12 W MAIN STREET++GREENSEIAOSNCH ] i
HTxZ7T1xKad=cr=

Fatient Willlam A. Jones, III was admitted on hugust, 21, 1987 at Z:81
p.m. by doctor DR91% for surgery SURG. He was given Room 2082, bed 1
in department 1W. The admitting disgnosis code was 10481, Because this
was 8 new adnit, the event date and time are the same as the admit
date and time,

The message was sent from system SYS@1 to system SYSE88 on the same
dates as the admissien took place but eight minutes after the admit.
The standard version date of the sending system is Awgust 1, 1987, No

Ackniow ledgenent was requested.



HL7 - Timeline

2.1 2.2 2.3. 2.5 2.6 2.8 2.8.2
HL7 2 X 1990 1954 1595 2003 2008 2017 2015
- w w w w - b -,

il il il N il ol il
Pre 2.1 2.3 2.4 2.5.1 2.7 2.8.1 2.9
1987-88 15997 2000 2007 200% 2014 20147

Vocabulary USAM Marmative Editions
1957 1900 Released each year: 2005-2015

Concept Methodalogy
1994

19943

DTS2
2015

Concemved
2012



NCPDP

NCPDP

Patient Eligibility

Financial Responsibility
[Ca-Pay]

Electranie
Prescription

>

Check Beanefita

PHYSICIAN INTERMEDIARY

FPATIENT

Patient Eligibility
Fatient Banafiis
Dvug Farmulary

Medication Hislary Remittance.

Fayment

Claimi

HEALTH PLAN / FEM



!
-

* . bk

7

THE PROBLEM:

Too many solutions !



Base Standards Profile
Development

IHE

s
O
—
S
D
=
=
LL.

Pro"ect Seecific Exteesions
re too

O
O
-
C
O
O
—
LLl
L

Integrating
the Healthcare
Enterprise




_____ HEintmationalBoard

Regional Deployment Global Development

! st P " ’
IHE North America "= IHE Asia-Oceania "

. L
Canada % - : Radiology IT %, Laboratory

_—— ' Infrastructure
Taiwan :
3 @‘ orea [ Taiwan [ _ |
* ‘ »

| Cardiology Patient Care Pathology
e \ % Coordination

pe—

--‘

IHE Europe ; =
Radiation ~ Patient Care Eye Care
Oncology Devices

= =

Austria §l France | G

..........

Structure

Italy

7, SRV - BN

IHE Organizational



_XDS Flow and Interactions
T

XDS Document

(Metadata): Registry 3. Consumers search Consumer
Class for documents with

Patient Id specific mformat@
l ¢

Author
2. Repository registers

Facility

Date of Service
the documents
metadata and pointer

with the Registry

H

4. Consumers retrieve

selected documents
from Repository (-ies)

e
1. Sources post
document packages

Source of to the Repository
Documents Repository




(XDS Flow and Interactions

P atient Identity Source

Patiert [ dertity Feed [ITI-2]
Patient | dertity Feed HLT 3 [[T1-44]

Regstry Stared Query
[ITI-128] «

D ocument Registry Document C onsumer

T Regster Document Set— b [ITI-42]

Provide&Register Retrieve Documert Set [ITI-43]

Document Set —b [ITI-41] -
—p .

Integrated Document S ource/R epository




XDS Flow and Interactions

=  XD3 consumear




XDW Workflow Architecture

Layer 4 ﬁpplitaﬂﬂn . . BN I N B BN B B . Apl]“-ﬂﬂtiﬂl'i

Workflow Definition A [werkflow Definition Profile)
QrETIOW LIeTIinItion B (workflow Definition Profile)

Workflow Definition C (werkflew Definition Profile]
IR T

Cross-Enterprise Document Workflow (XDW)

Pt of Care Pt of Care

Infrastructure




Woorkflow Step

The GP produces the 4

The specialist admits the
b= = == S pAfent and stars the

e —————————]

The specialist completes
the consultation and

eReferral consultaton produce the report
T T |
Y W A

Creation of the
eReferral Document

Creation of the
Work flow Dscument

Creation of the
Clinical Report

Updated of the
Workflow Docurment

Warkflow Document

Task same:

Referral Reguessnsd
lask Smros COMPLE TEL
Awther: Mr. Ross
Time: date'tome wic
Inprots:

«= Lak Reaport

Chaipuis
-= aReferral Dol

taskEventt story

TakEvani: |
Task Ssains COMPLETED

[rpeat s
- Lol K epant

Chepots
-2 erElEen Do |

Updated of the
Work flons Daocurment

Task mame:

Fetesral Befermed
lask Siarpe
[N PROGRESS
Author: Mr.Brum
Time: date'bme’uic

[npeats:
== gRefermlDoc|

Lhsipaais

Workflow Document

REQUESTED

tas kEventHistary

TaskEvent: |
Tk SEatmn
I2_PROGEESS
Irgsiks

= e el Dhesc 1

Chipois

Task mame:

Betfermal Befeied
lask Stangs: COMPLETEL
Author: Mr Hrun
Time: date ime’sic

[nprats:
== gRleherrallioc |

Chatpaats:
= ClmicalRepliocd

taskEveis Hasnorm

TaskEvent 1

TazkEvent 1

State- COMPLETED

legruns
= o el e

Clatpas
= U b callepl hee l

The workflow
ManagementDoc
ument

A. REFERRAL

B. SPECIALIST

C. REPORT




BASIC PROCESS FLOW

GP Document ‘ Document \ Specuelist ‘ Fanent
E:-n::-l.l::-ch-:ou R":p‘:lls-i[ﬂnl' REE |5llﬁr 'L'lilﬂ:::':ﬂfﬁt::'ﬂfﬁl:l
L Perform the visit | II i L
{r --------------------- --: ---------------------- :—- ------------------- 1- ------------------- —
[ | 1.Creation Doc. | : : !
<+ eReferval I I ' |
A | 2 Creation | ' I i
< Workflow Doc, I : I :
3 ProvidedRegister | : i I
Document Set-b , : I | !
; 4 Register Doc Set-b [ I
Ref WD) [ITI-41 .
(e -4t (eRefLWD) [ITI-42] | | i
i |
] | I
: i I ! :
I I : :
! I ] i 1
Legend [ : : 5. The Specialist :
- w ofkflow Document I 6 Registry Stored [ starts the :
eRef eReferral Docoment ! Cruery [1T1-18] L consultation -
R Report Document | (WD eRef) E— = m i =
Transaction X5 I :
. L Internal Transaction | T Retrieve Doc Ser [ITI-45] (WD .eRef) :
--=2 Action
B ° |
i ;
! | 8.Provide&Register Doc $et-b (WD) [ITI-41] !
: ~ i
i 9 Register Doc Set-h g
I (WD) [IT1-42] I
i i
i - i
i I ]
i 1 i
i i
i |
| | . . i
i : 10. The Specialist i
: [ performs the :
: I :l consnltation and :
: : produces the report :
] ' I
] | 12.Retricve Doc Sef [ITI-43] (WD, !
) — _ClinicalDocRep3) :
e )
; i
! | 13.Provide&Register Doc Set-b (WD, :
I | ClinicalDocRep3) [1TI-41] i
| i
I - - I
: 14 Register Doc Set-b (WD, i
! ClinicalDocRep3) [ITI-42 !
| I h. |
I |
I i
' !
1

-i_l
!
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HL/7 FHIR

Evolution of Software Architectures

Ul
v
Access Control

y

Business Logic

v
Data Layer




HL/7 FHIR

m F — Fast (to implement)
= H — Health

» That's why we're here
= | — Interoperable

= R — Resources
» Building blocks — more on these to follow




HL/7 FHIR

Shift in healthcare
patient in control, sharing data across organizations

Shift from off-line to on-line
shift from PC to tablet, from web to app, from desktop to
cloud

Shift towards data transparency
FHIR acts as an ‘open API’ to access data in these silo-
like EHR's.

Shift towards analytics
FHIR uses data structures that allow one to easily slice
and dice the data for analytics.




What is a FHIR ‘Resource% CHIR

= Small, discrete concepts that can be
maintained independently
» Akin to HL7v2 segments, DICOM IEs.

m Resources are smallest units of transaction

m Built-in extension mechanism

» Elements used by 80% of implementers are part of
the base resource.

= All other elements are handled as extensions
m Resources have a ‘textual description’




FHIR Resources

List
Media

Provenance
Securnytvent
Binary

}s.....n

Composinon

DocumentReference

Document Handling
> Infrastructure

Docume ntManife st
MessageMeader

OperavonOutcome Exchange

ValueSet 7~

Query

. Conformance

ConceptMap

Patient

RelatedPerson

Pracutioner }’7

Organization

Encounter

Alert

Supply

Order
OrderResponse

Device
_Location
Substance

Group

Entities
‘ Administrative

>mm Management

Resources |

Clinical

o

_Device Interactions

(()AFHlR

AdverseReaction

Allergyintolerance

CarePlan

Condition

FamilyHistory

Procedure

Questionnaire
Medication
MedicationPrescription
MedicationAd ministration
MedicationDispense
MedicatonStatement
Immunization
ImmunizationRecommendation
_Observation
DiagnosucReport
DiagnosticOrder

' ImagingStudy

\_Specimen

DeviceObservationReport

General

Medications

Diagnostics




Patient (Resource)

dentifier : Identifier0..*

name : HumanName0..*

telecom : Contact 0..*

gender : CodeableConcept0..1 <<AdministrativeGender>
pirthDate : dateTime 0..1

deceased[x] : boolean |dateTime 0..1

address :Address 0..*

mantalStatus : CodeableConcept 0..1 <<ManitalStatus>>
multipleBirth[x] : boolean|integer 0..1

photo : Attachment0_*

communication : CodeableConcept 0..* <<Languagex>
careProvider : Resource(Organization | Practitioner) 0.)
managingOrganization : Resource(Organization) 0..1
active - boolean 0..1

Example — Patient Reso%e '
' FHIR
|

Animal

0.1
nima——

.

species : CodeableConcept 1..1 <<AnimalSpecies>>
breed : CodeableConcept 0..1 <<AnimalBreed>>
genderStatus : CodeableConcept 0..1 <<AnimalGenderStatus>

Link

in

other : Resource(Patient) 1..1
type - code 1.1 <<LinkType>>

COI’I[&S*\

Contact

References
to other
Resources

relationship : CodeableConcept 0..* <<ContactRelationship>>
name : HumanName 0_.1

telecom : Contact 0..*

address : Address 0..1

gender : CodeableConcept 0.1 <<AdministrativeGender>>

organization : Resource(Organization) 0..1




FHIR

<Patient xmlns="http://hlL7.orqg/fhir"”>
<extension>
<url value="http://www.goodhealth.org/consent/trials”/>

Extension with

<valueCode value="renal”/> reference to its definition
</extension>
<text>

<status value="generated"/> Human Readable

<div xmlns="http://www.w3.0rq/1999/xhtmlL">

<p>Henry LEVIN the 7th, DOB 24-Sept 1932</p> Summary

<p>MRN: 123456</p>
</div>
</text>
<active value="true”/>
<identifier>
<use value="usual”/>
<label value="MRN"/>
<system value="http://www.goodheal th.org/identifiers/mrn"/>

<id value="123456"/>

</identifier> Standard Data
<details> Content:
<name>
<family value="Levin®™/> ° MRN
<given value="Henry"/> . Name
<suffix value="The 7th"/> = Gender
:éZi’;Z; e Date of Birth
<system value="http://www.hl7.0rqg/v2/0001"/> e  Provider

<code value="M"/>

</gender>

<birthDate value="1932-09-24"/>
</details>
<provider>

<type value="Organization”/>

<url value="../organization/@1"/>

<display value="Good Health Clinic"/>
</provider>

13</Pationt>



Future

Central Infrastructure

| Get Security Auth Tokenmt
System that publishes Publish Document
Documents Register Cert, Cert Revocationmmisuiy
| Sync Time

Feed Patient Updates
Find Patient Master Identity

Lookup Valueset entri€Ssmpmmin
Record Audit Event

Find Endpoints
Find Organizations
Find Practitioners

Configuration Files
Privacy Policy

Compatible mXDE — Data Element Extract
Record Consent But —
Replace Consent Not Included QEDm —Clinical Data Source

mACM -Alert Comm Mgr

NPFS — File Manager

Consent Manager

i
T




Future

CDS HOOKS

S200 per month
(patient pays $30)

Try HCTZ as first-line

Managing hypertension?

% Launch JNC 8 Rx Pro

CDS
Services

2

EHR
FHIR Server



Future

Pipelines can support many scenarios

Create a deidentified view for researchers:

Bulk Data Deidentification Bulk Data Research
AFI Transformation AP > ETL >
Share with a partner:
Data Hadoop
L““"> HDFS
I
|

Re-code
EuI‘: IEIata Meds to EuI‘I; FI':':ata SFTP
RxNorm
Bulk Data Encryption Bulk Data AWS S3 Signed
API Transformation AP Upload URLs

Share with several partners:
|

FHIR BULK
DATA API

B
o4

i
*




DANIEL BEREZEANU

EMAIL ADDRESS
dan@interop.it



