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Cardiology Characteristics

« Both inpatient and outpatient settings (increasingly blurred)
« Heavily procedure oriented — diagnostic and interventional

 Many people require data and contribute to data acquisition
Clinicians
Nursing/extenders/technicians/medical assistants
Anesthesia

 Huge data sets that may be in different “silos”

- Numerous reports generated from same data

Pre procedure report

Anesthesia record

Nursing record

Procedure report

Post procedure record

Discharge report and referring clinician letters
Patient letter and instructions
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Cardiology Needs

* Avoid entering data multiple times
« EVERYONE requires access to ALL the discrete data
* Report consumers

EHR

HIE

Billing - Payers

Regulatory agencies

Registries

Patients

Oh yea - Clinicians
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Cardiology Interests for the C-Suite

« Return on investment

* Increased efficiency (decreasing costs)
« Meeting the patient and clinician needs
« Quality Improvement initiatives

« Accreditation Issues

« Rapid response by vendors to new needs
Data fields and structure
Changes in practice
Governmental regulations
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Cardiology Needs To Standardize

« Data Models

« Nomenclatures

 Workflows

« Structured Reporting

« Semantic and Syntactic Interoperability
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Cardiology Needs to Avoid

* Proprietary, Site Specific Data Elements

* Duplicative Testing

 Manual Data Entry

* Reinventing

« Addressing Only Very Specific Situations
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Additional Needs and Goals

IHE

 More input from clinicians and industry

« Closer ties with other IHE domains, professional
societies, and policy makers

* Proactive customers to encourage use of IHE work by
Industry
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IHE Cardiology Key Message
Goals and Mission

Standardization of the healthcare IT improves
efficiencies and reduces ermors and cost....IHE is an
intermational effort of many stakeholders to support
the coordinated adoption of standards and improved
interoperability in facilities

IHE CARDIOLOGY

IHE Cardiology is making healthcare IT
more interoperable, more effective and
less expensive. We need your help in this
effort to improve patient care.

IHE is particularly important for the large, data-centric
and technology heawy field of cardiology. The ACC,
with its focus on quality improvement and structured
reporting is crucial to this IHE Cardiology effort.

We have made preat progress but there is still a
Iot of work to do. We need your help to make IHE
Cardiology a success and to improve patient care.

BENEFITS OF IMPROVED

INTEROPERABILITY

= Standardization means
improved efficiency of
workflows

= Reduction of errors and
redundant testing

= Continuity of care and
value-driven outcomes

= Meeting patient
expectations for data

BENEFITS OF IHE

= Process for coordinated
adoption of standards
Interaction between
clinicians and vendors
Transparent approach to
healthcare data
Identifies workflow pain
points and addresses
them

Reduces the cost of
interoperability

.

.

.

.

IHE ESPECIALLY

IMPORTANT FOR

CARDIOLOGY

= Data- and imaging-centric
field

= Technology heavy
specialty

= Clinicians’ early adopters
of outcomes focus and
structured reporting

+ Large patient population

ACC INVOLVEMENT IS

CRuUCIAL

= Integral part of ACC
Quality Improvement
efforts

= Supports involvement
of clinician experts and
other stakeholders

= Helps to bring
interoperability to the
membership

CONTINUING NEEDS

IN CARDIOLOGY

INTEROPERABILITY

= Interaction with other IHE
domains

= Mew profiles such as
event monitoring

= Patient selfmonitoring
and personal device
information

= System transformation to
speed adoption

'WE NEED YOUR HELP

Funding from payers
Support from the C-Suite
and policy makers
Participation by
clinicians, vendors and
other societies
Champions at the
regional and local levels
Clinical information
Integration into ACC
education

IMPORTANCE (WiemAcon  mprovemewr |

- Global effort - Expert-driven - Standardization improves effectiveness
- ACC involvement - All key stakeholders involved and reduces cost
- Process for adoption of standards - Transparent approach - Interoperability improves continuity of care
- Better healthcare IT leads to better care - Identifies and addresses key pain points - Improved continuity of care leads to
in workflow value-driven outcomes

Windle JR et al: 2016 ACC/ASE/ASNC/HRS/SCALI health
policy statement on integrating the healthcare enterprise.
J Am Coll Cardiology 2016; 68:1348-64.
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2. IHE Can Improve Your Cardiac Service
_ine Communications between
Departments
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Consistent Cardiac Imaging Workflow

Scope:

« Scheduled and unscheduled cardiac imaging exams, including multi-modality exams
Benefit:

« Consistent, robust workflow minimizes manual procedure management tasks

o
Addresses clinical use cases: b sl
. . - Patient
« Patient registered and exam ordered 1 demographics
« Patient registered and procedure not ordered -4 Order Systean
« Emergency case - l Patient
- Patient information updated during the procedure — e
e Room Change during procedure ‘ Cardiology Dept Information System
* Procedure cancelled I Patient demographics,
. . . Order, Schedule,
« Evidence creation during and post-procedure tatus updates
» Intermittently connected modality L R Modalities (angio,
archive hemo, ultrasound)
» Staged protocols (e.g. Stress)
:’V: V:;
Images, ! ‘
- Stabis wpdates and fB7
IHE defines a standards-based T
=

vendor neutral solution! [ :
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Support for Most Common Cardiology Exam - ECG

Scope:
« Consistent resting ECG acquisition workflow for multi-vendor solution
« Supports scheduled, unscheduled and post-exam reconciliation
« Enable access to and display of ECG anywhere in the healthcare environment

Electronic Health
Record \

ECG Cart(s)

Echo and Cath
workstation ‘ (proprietary)
| A

—
List of ECGs ECG Management
System

ECG documents

Cardiologist’s office

(web services)

Web viewer from
home

| [
Benefits: :
« Components and workflow shared with imaging specialties.
« Simplified and standardized Web-based access to ECGs eliminates need for printed

ECGs.
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Standardized Reporting Workflow

Scope:
- Create, finalize, archive, and distribute reports ready for display

« Create evidence for specific cardiac imaging exams and
procedures in structured format and standardized
nomenclatures

« Communication between reporting systems and image
archive/manager for

» Access to clinical content to include in report
 Distribution of report for access by content consumers

&

e e —

Benefits:

« Consistent, robust workflow minimizes manual procedure
management tasks

 Provides access to all the data where needed downstream

IHE defines a standards-based vendor neutral solution!
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Extending Workflow to Ambulatory Office Setting

Scope:

- Enable physicians office with workflow for production of
diagnostic images
*  Supports use cases for explicitly ordered consultation or diagnostic
exam/procedure, unordered exam, patient update, procedure update

- Bi-directional integration of imaging suite with office HIT systems

« Supports integration of EMR with image order filler for scheduling
and management functions

Benefit:
» Leverages workflow from in-patient environment to office domain
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Existing Cardiology Profiles

http://wiki.ihe.net/index.php/Profiles#IHE Cardiology Profiles

« [CATH] Cardiac Cath Workflow- integrates ordering, scheduling, imaging
acquisition, storage and viewing for Cardiac Catheterization procedures

« [ECHOQO] Echocardiography Workflow - integrates ordering, scheduling, imaging
acquisition, storage and viewing for digital echocardiography

« [ECG] Retrieve ECG for Display - provides access throughout the enterprise j=
electrocardiogram (ECG) documents for review purposes

« [ED] Evidence Documents - Cardiology-specific options to the Radiology ED
profile for DICOM Structured Reports

« [STRESS] Stress Testing Workflow - provides ordering and collecting multi-
modality data during diagnostic Stress testing procedures

- [DRPT] Displayable Reports - manages creation and distribution of “display
ready” (PDF or CDA) clinical reports from the creating application, to the
department, and to the enterprise.

 [REWF] Resting ECG Workflow - workflow for collecting ECG data in both
ordered and unordered procedures, data storage and access, and ECG reporting

« [IEQ] Image-Enabled Office Workflow - integrates an imaging suite with an Ex=
system in an ambulatory office setting, including ordering, imaging, report
creation, and web-based imaging exam review

;

B BEe


http://wiki.ihe.net/index.php/Profiles#IHE_Cardiology_Profiles
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Cardiology in the World of Interoperability Standards

HL7

DICOM

V2
CDA/C-CDA
FHIR
Base
Part 20
DICOMwe
IHE
Cardiolo

CT

X?DS T Infrastructure

SWF, RWF

PDI, XDS-I IHE

ED Radiology

CDA

PMDT Patlent Care

XCHT-WDC oordination

IDCO

DEC Patrent CD
Devices

»
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3. Cardiac Procedure Note [CPN] Help Clinicians
Optimize EP/Cath Lab Workflow
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Cardiac Procedure Note [CPN] Help Clinicians
Optimize EP/Cath Lab Workflow

Benefits
* Report Templates
e Defined Structure and Content

» Support for Electrophysiology
(EP) and the Cath Lab

* Future Imaging Expansion

Enterprise
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Cardiac Procedure Note [CPN] Help Clinicians
Optimize EP/Cath Lab Workflow

Who implements CPN?
Why does it help Workflows?

Actor Option Name

Diagnostic Cath

Content =)

Creator Structural Heart Interventions

(Note 1) _
Electrophysiology Implant/Explant
View Option

Content Document Import Option

Consumer Section Import Option

Discrete Data Import Option

Mote 1: The Content Creator shall at least support one of the options listed here.
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Cardiac Procedure Note [CPN] Help Clinicians
Optimize EP/Cath Lab Workflow

CathPCI Registry
STS/ACC TVT Registry
ICD Registry

HL7 CDAR2

HL7 C-CDA
DICOM

UCUM

LOINC

SNOMED CT
RxNorm

IEEE 11073 10103
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Clinical Document Architecture (CDA)

« HL7® CDA format for the cardiac procedure note.
« human readable narrative historically used for clinical reports.

« discrete data elements that may be used for longitudinal or
population analysis or other computer processing.

« DICOMP® Study associated with the procedure.
« Header, Section, Entry templates
« valueSets
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Evolving a Cardiology Procedure Note

_ Sections |

Document Summary | Procedure Disposition
Medical History | Procedure Results
“Allergies and Intolerances | Complications
FamiyHisoy | Posiprocedure Diagnosis
SocialHistory  |PlanofCae

Physical Exam Key Images
Vital Signs DICOM Object Catalo

Pre-Procedure Results Procedure Specimens
Planned Procedure
Procedure Indications
Anesthesia

Medications Administered

Procedure Description

!I
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EP C-CDA Document

T <oxml vers
2 <?xml-styls
| — Good Health EP Clinic
s xmlns: cda
O | —— Patient Information
7 <typeld =
5 | ctemplacen Name: Test, First A
5 | <ia extens Study Date: 01/12/2015
10 | <code codss Medical Record #: EPNOTEL Study Number: 123456
11 | criclesElec
12 | ceffectivel h Date: 06 08 1956
15 | <confident Age: 58 An incision was then made at the right above pectoralis major. Using meticulous surgical dissection and
14 <languageCe electrocautery, an above pectoralis major pocket was created. Under fluoroscopic guidance using
15 [l<recordTagy Referring Physician: Dr.IM A TESTC maodified Seldinger technique the axillary vein was cannulated and a guidewire was advanced to the
43 <patientRo; Electrophysiologist: Dr. IM A TESTA inferior vena cava. Using a peel-away sheath, an ICD lead was advanced into the main pulmonary
el <ld excengy Fellow/PA: Dr. Misty Fontue artery, and then withdrawn and actively fixated into the right ventricular septum apex. Lead placement
o :: :ﬁ::: was confirmed in both RAO and LAO fluaroscopic views. Prior to this, with minor lead manipulation, the
e Medical History patient developed rapid, sustained ventricular ir aum current The
</addr> D: from e. Hxof Strategies AF. Heart Transplant. ECG. lead was secured to the placeﬂ
H<pationts LVEF Assessed. Syncope. Controlled atrial fibrillation. Primary Valvular Heart Disease. History, using 2-0 Vicryl. The pocket was irrigated with an antibiotic solutm Acoqms 100 HE
B@am) of MI. Cardiac Arrest. Chronic Lung Disease. Ischemic Heart Disease. Cardiac Arrest Brady. cardioverter/defibrillator was then brought to the field and attached to the lead. The SVC part was
crami1o00 Atrial Fibrillation. NYHA Class 1 Class 1. Diabetes. Sleep Apnea. Heart failure. plugged. The generator was positioned in the pocket and secured to the Above pectoralis major fascia
givensFIRS Family History with a 0-0 silk suture. Pacing values were retested through the device and found to be adequate.
cgivensAc/e The patent has the following family history: Family history of stroke. Fluoroscopy demenstrated the device and lead in initial implant positions without retained surgical
</name> Medications: equipment, VT was via T-Wave Shock: threshold was found to be <16 Joules. The Jreversible brain Damage from e.
cadministr Thienopyridines: Ticlopidine: 50 pocket was closed using 2-0 Interrupted Vicryl sutures for the packet, 0-0 interrupted Vicryl sutures for
<birthTime Low osmolar non-ionic contrast: lomeprol (lomeron): 100 the deep layer, 3-0interrupted Vicryl suture for the subcutaneous layer, and a 4-0 continuous Vicryl
</patients Allergles: The patient has no known allergieszzz. suture for the subcuticular layer. Fibrillar was placed under the can in the pocket. Dermabond was Shock Energy 2: 65
</patientRf placed over the operative site. Number of Shocks 2: 2
</recordTa Height: 250cms.
33 [J<author> W!U\'.i stj The patient had: Cardiac Valve Injury. CVA/Stroke. Lead Dislodgement (displacement). The patient was venmwlar ;,h"“mm Zone
3s [ <time vaim £SA (Body Sursce Ares]: 201 m2 taken to the ICU recovery unit in stable condition. ninterval: 25 ms
2 <3 : Mom(or Zone
;j Z Procedure - 1lead Single chamber ICD Implant Detection Interval: 15 ms
8 < Primary Prevention. History of Myocardial Infarction. The patient had an LV of 35%. The Devic 9
39 < patient had an EP Study performed in >=1 to =<3 months that was able to induce an arrythmia, Devices T
<D 1 3 1CD Lead Lower Rate Limit: 35 bpm
41 Local anesthesia using Lide e ated at the Right infrack lar area Date Implanted | Manufacturer | Model Name | Model No. [ Serial No. [ Date Explanted | RV Pacing Amplitude: 8.9 V
a2 < Conscious sedation was achieved by Anesthesiology. 01/12/2015 | Boston Scientific ‘ ‘Contour Epi- | 49713 PKME54321 RV Paeing Pulke WIOu0.963 s
o b Procedure Description: RV Intrinsic Amplitude Mean: 3.5 mV/
s The risks, benefits and of conscious sedation and p Implantation wef DFT Results
a6 < explained to the patient in detail. Risks including, but not Hmll!ﬂw bleeding, infection, heart block, ICD Pulse Generator b
47 < stroke, cardiac tamponade, pneumothorax, need for open heart surgery and death were reviewed. The [Date implanted | Manufacturer Model Name | Model No. T serial o, [ Date Explantea | T Ty Sk Erarsy | mpedance Configuration | Senstiey FoR OFT
8 <4 patient expressed verbal understanding and agreed to proceed with the procedure as outlined. [03/12/2015 | Boston Scientific | Cognis 100HE | N118 [ aaz123456 | | Method Rhythe Uoules) (ohms) Rhythm
&2 < Informed written consent was signed and placed in the chart prior to proceeding. T-Wave Shock | VT 16 70 Configuration. | 8.5
50 </ ‘Anode Loc: RV
/ey Prior to the procedure contrast patient right axill I T Paciny charictemlks Vvt
B - <cuotodiagy system. The patient’s ri lchesl wis prepped and draped Iﬂ (heusuilsleﬂmlshlon Ancef was Pacag Threshald | Pacing Bectrodel.
B s for - g Lidocaine was subcutaneously infiltrated at the Picement ,",,".,',"'""‘""‘ I (e | e I himalaan { ren
Right area. Consciou s achieved by [viesa Tss Toses |EIT) = |
= Condusion
= Final Device Programming The patient underwent successful single chamber ICD implantation for primary prophylaxis from sudden
= 1 cardiac death.
s8 <
s L Detection Interval: 20 ms Blan
eXtensible Markup Language file length: 72477 lines:|  + pra-procedure results ATP type: Burst Bed Rest (x4 hours)
+ Blanned brocedutes et :VT:?J“"‘“" a8 Or. IM A TESTA was present for the entire procedure, supervised its performance, and participated in al
: Nenbar of Shoeke 321 the key and critical portions as needed.
o Brocefure reslts Updated by Nurse Ratchet on 6/27/2014 4:55:43 PM.
« Bost Procedure Diagnesis
« Blon of Care Or. IM A TESTA ically s /27/2014 4:57:23 PM with status of Final

15. The patient has NYHA Class 1 Class 1
16. The patient has Diabetes.
17. The patient has Sleep Apnea.

. The patient has Heart failure.

These Proce.

1. prim:
sto

lergies, adverse reactions, alerts
Procedur

Procedure A

1. Local
2. Cons

Medicatic

Medications.

1. Thier
2. Low:
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€ @a https://art-decor.ihe-europe.net/art-decor/decor-templates--C-CRC-?section=templates

a/ C-CRC - Templates

DECOR Project Datasets Scenarios

gl l+) T ) «

Templates

Family History - Cardiac Section - &,

¢ Q Search

wB 93 A »
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Language: & o

s @/ 0)Pr/kim
“ History (9)
.. CDA Document Level Template o)
£ Cardiac Procedure Note (1.0) Id 1.3.6.1.4.1.19376.1.4.1.2.31 Effective Date valid from 2017-01-25 19:50:08
. CDA Header Level Template Status Draft Version Label 1.0
) authenticator - Cardiac (1.0) Name FamilyHistoryCardiacSectionV3 Display Name Family History - Cardiac Section

&2 author - Cardiac (1.0)

€3 authorization - Cardiac (1.0)
CDA Person

£ componentOf - Cardiac (1.0)

£ custodian - Cardiac (1.0)

£ documentationOf - Cardiac (1.0)

2 inFuffilmentOf - Cardiac (1.0)

&7 legalAuthenticator - Cardiac (1.0)

€3 recordTarget - Cardiac (1.0)

» Description

Context
Classification
Open/Closed
Used by / Uses

Relationship

Example

Parent nodes of template element with id 1.3.6.1.4.1.19376.1.4.1.2.31
CDA Section Level Template

Open (other than defined elements are allowed)
» Used by 0 transactions and 1 template, Uses 1 template

Specialization: template 2.16.840.1.113883.10.12.201 (2005-09-07)
Adaptation: template 2.16.840.1.113883.10.20.22.2.15 (2015-08-01)

—.CDA Section Level Template
£J Allergies and Intolerances - Cardiac Section
(1.0)
Anesthesia Section (V2)

Item

P ol ) " ¥ cda:section
&2 Complications - Cardiac Section (1.0)

DICOM Object Catalog Section - DCM 1211 v cda:templateld
2 Document Summary Section (1.0) @extension
O Family History - Cardiac Section (1.0) @root

SN Wov lmanae  Mardiae Qactinn (4 N\

¥ cda:code
@code
@codeSystem
cda:title

cda:text

» Example

Expand All | Collapse All |

DT Card Conf Description
I s M
st ; e 2017-07-17
uid . 1.3.6.1.4.1.19376.1.4.1.2.31
CE bl
T N 10157-6
CONF
Lwi F 2.16.840.1.113883.6.1
ST 1ot
SD.TEXT 1010 IM

Label
FamilyHistoryCardiacSectionV3

FamilyHistoryCardiacSectionV3

FamilyHistoryCardiacSectionV3

FamilyHistoryCardiacSectionV3

FamilyHistoryCardiacSectionV3
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Benefits

Why CPN in the workflow process
» Facilitates workflows
« Standard for interchange in workflow
Diabetes means diabetes
« Consumable discrete data
Can view report and consume the data (versus PDF)
Registry consumption
Device Registries
 Nomenclature Standard
SNOMED CT, LOINC, RxNorm, IEEE11703, Others
« HIT and Registry consumption
« Standard look for report
« Significant reduction in transcription services
* Quicker turnaround of Procedure Note
» Discrete Data agrees with report



Integrating
the Healthcare
Enterprise

2017 Webinar Agenda

IHE

4. Four Ways Interoperability Contributes to
Improving Care Delivery in Your Facility
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How Interoperability Contributes to Improving
Care Delivery at Your Hospital

-Demographics

Laboratory Results '
Diagnostic Images '
Electronic Prescriptions '

\a 5/
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Promote Interoperability in Your Institution

> Purchasing

> Implementation

> Emphasize Quality & Efficiency benefits

> Get Involved




Integrating
the Healthcare
Enterprise

IHE

Upcoming Cardiology Events

Call for Proposals
Opens — Aug 4, 2017/
Closes — Sept 15, 2017

Registration for Connectathon
Opens — Sept 6, 2017
Closes — Oct 6, 2017
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IHE Cardiology Planning Committee

Responsibilities
* ldentifying priority issues for the
cardiology community

— Liaison to sponsor
organizations
« Soliciting and developing IHE
Profile Proposals

 Evaluation of Technical
Committee work

« Marketing IHE Cardiology
profiles to user community

Contact Information
Secretary, Paul Dow
pdow@acc.org

Co-Chair, Gerald Serwer, MD
gserwer@med.umich.edu

Co-Chair, David Slotwiner, MD
dis2001@med.cornell.edu

Committee’s wiki page
http://wiki.ihe.net/index.php?title=Ca

rdiology Planning

Committee



mailto:droman@acc.org
mailto:gserwer@med.umich.edu
mailto:djs2001@med.cornell.edu
http://wiki.ihe.net/index.php?title=Cardiology_Planning_Committee
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IHE Cardiology Technical Committee

Responsibilities Contact Information

« Development of IHE Profiles Secretary, Paul Dow
and white papers pdow@acc.org

« Maintenance of IHE Cardiology | | Co-Chair, Nick Gawrit
Technical Frameworks ngawrit@heartbase.net

* Liaison with other IHE domains | | Co-Chair, Chris Melo

« Support for Planning chris.melo@philips.com

Committee marketing

Committee’s wiki page
http://wiki.ihe.net/index.php?title=Ca
rdiology Technical Committee
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mailto:aschroeder@siemens.com
mailto:t@
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http://wiki.ihe.net/index.php?title=Cardiology_Technical_Committee
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For More Information

Links to IHE Resources
IHE Cardiology Domain Page
Technical Committee Wiki

To become an IHE member and contribute to the Planning or
Technical Committee contact Paul Dow, IHE Cardiology Secretary
pdow@acc.org

The Call for Proposals is open until Friday, Sept 151", 2017.

If you have ideas for work items and would like assistance
assembling and submitting the forms please contact Paul Dow, IHE
Cardiology Secretary pdow@acc.org

For more details on IHE’s domains and its processes please refer
to other webinars at http://www.ihe.net/\Webinars
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6. Questions and Answers
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Thank you for your
attention!




