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Every patient’s journey improves all future care
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Guiding Cancer Control

S A Path to Transformation

T I

RECOMMENDATION C:

CONSENSUS STUDY REPORT

In support of the U.S. National Cancer Control Plan,
the Department of Health and Human Services and
the federal partner agencies should fund and support
an independent organization - or a consortium -
with principal competencies in systems engineering,
Industrial design, software development, and
Information and visual analytics to prototype and
develop a publicly available, interactive, and evolvable GUIDING CANCER
planning and monitoring tool [for the U.S. National CONTROL

Cancer Control Plan].
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Building the Trusted Partnerships and Coalition

* Confidential. Voluntary.
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Key Stakeholders for Engagement & Governance

Research @)
Patients

vy

Health Systems @

Regulators
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Notional Future - Building a Trusted Network of

Health Systems

metro-minnesota

MMCORC

community oncology research consortium
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Engage Industry

Electronic Health Records
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Building the Interactive Model

ASAP Report Process Chart (AG 120-86B)  fewsedsmamic | Legend: | Swswtos | | frocesssen
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The NAS with NextGen and legacy technologies

Internet Protocol (IP)-based communications
provide systemwide interconnectivity

Examples Reduced kload Increased terminal Single th 4-D traj ies with Automatic dependent

of expected through digital capacity using integrated source for flight fewer conflicts and more  surveillance - broadcast (ADS-B)

NextGen communications and ground-based traffic planning and efficient routing using equipped aircraft improve

benefits:  more precise surveillance management and traffic flow advanced probabilistic  merging and spacing, and airborne
and trajectories avionics technology information weather forecasting and surface separation assurance

Raleseals
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The ASIAS Model
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Building the Interactive Model

Simulation or
Analytical Model

Common Qutputs: Costs and
Benefits of Interventions

Common Inputs

[ Risk Factors ]—-
}—_

Examples of outputs:
= Mortality

* Quality Adjusted Life Years
= Ower Diagnosis

+ Diract Madical Costs

Cancer

SCreening Models

Behavior

Diffusion of New
Traatmenis

Risk Factors

Mo lesion

R ——

Colorectal Microsimulation

Screaning
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Death
Colorectal
Cancar

Example of & colorectal microsimuwation, including a natural history model that can be altered by

inferventions.

The CISNET Model
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Synthea Architecture /@%

Synthea

) I
|
Census
Demographics
-
Clinical Care FHIR STU3
Maps
Clinical Disease Modules e Synthetic Export Pati h
(state machines) /" Population (SNOMED, LOINC, RxNorm) &

Disease Incidence & CCDA
Prevalence Statistics d

Configuration
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Clinical States drive the progression of disease and care

L J

A

Adult_Amoxicillin

( Emphysema Symptoml \ [

MedicationOrder

RxNomm[308192]: Amoxicilin 500 MG Oral TabletJ

Asgsign to Attribute: 'antibiotic_prescription’

Kﬂ}-‘mptmu Shortness of Breath: 70 - 100 )
<
Y

4 Chest CT Scan

_‘\\‘

Perform at Diagnosis Encounter IT
Procedwe | Reason: Suspected Lung Cancer

Duration: 20 - 60 munutes

o

SNOMED-CT[418891003]: Computed tomography of chest and abdomen

>y

( Record HALC )

Record value from Vital Sien 'Blood Glucose' m %o
Obgervation | LOINC[4548-4]: Hemoglobin Alc/Hemoglobin.total in Blood
Category: laboratory

_..",,..-""
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¥

Diabetic_CarePlan

CarePlanStart

\

SNOMED-CT[698360004]: Diabetes self management plan
Reazon: diabetes_stage

Activities:
SNOMED-CT[160670007]: Diabetic diet
SNOMED-CT[229065009]: Exercize therapy

Goals:

Obgervation 'LOINC [4548-4]: Hemoglobin Alc total n Blood' < 7.0
Obszervation 'LOINC [2339-0]: Glucose [Mass/volume] m Blood' < 108
Maintain blood pressure below 140/90 mmHg

Improve and mamtenance of optunal foot health

Address patient kmowledge deficit on diabetic self-care
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SyntheticMass: Day 407 Home SyntheticMass Dashboard About This Project Feedback

Source of Data: Synthea =  Geographicregion: Citiesand Towns =  DataValue: Population hd Zoom map to all
Bedford X Close Patient Record X Close
County Middlesex Family name Kuvalis486

Population 2106 Given name Darwiné48

) . _ Address 6057 Stoltenberg Throughway
Population Density 154.2 (per mi?) .
City, State Bedford, MA
Area 14sq.mi.  Zoom Postal Code 01730

Demographics

Download Patient Data (FHIR JSON) | Download Patient Data (CCDA XML)

Female Population 50.6% (1510f351) Send Data via Direct Messsage
Male Population 49.4% (2010f 351)
Height 187.09cm DOB 18.Mar.1957
Diabetes Prevalence 6.2% (313 of 351] Weight 128.39 kg Age &0
Opioid Addiction Prevalence  0.9% (124 0f 351) Blood Type n/a Gender male
Vision n/a Race White
Heart Disease Prevalence 4.9% (20 of 351) Ethnicity Nonhispanic
Spoken language n/a
Name Gender DOB
Terry123, Bessie159 female  03Jun.1918 Observations Conditions Medications Allergies Care Plans More =
Hudson573, Colleens18 female 19.Dec.1921 Date of Date
Conditi Onset Resolved
Herman43, Hettie503 female 25.Apr.1939 onditions nse esolve
O'Reilly259, Aidan944 female 21.Dec.1944 Prediabetes 03.Jan.1991  n/a
Aufderhar874, Carlee265 female 26.5ep.1951 Diabetas 04.Nov.1993  nfa
Skiles?3, Julianne73 male  07.May.1952 Diabetic retinopathy associated with type Il diabetes mellitus (disorder) 03.Dec.1999 n/a
Kuvalis4846, Darwins48 male 18.Mar.1957
Monproliferative diabetic retinopathy due to type 2 diabetes mellitus 03.Dec.1999 n/a
Gorczany106, Kali?60 female 16.Feb.1958 {disorder)
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Connecting AND Making Sense of the Data

SCREENING FOR
FLIGHT DATA
SP‘EGML{I’_E".I'ENTE INPUTS

DATABASE

DATABASE
EXPLORATION LINKAGE

DATABASE

- pdEERE 2R X

STATISTICAL
AMNALYSIS

FLIGHT
ANIMATICON
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Scratching the Surface

FHIR API

A
Content
e structuredclinical data
e clinical notes
e administrative
* genomics
e SDOH
Use case availability
e provider-provider, provider-payer,
Current EHR Certification reqwrew etc
e Content:CCDS >
* Functions: Read Functions
e Use case: Provider - Patient « CRUD

 Technical: Functional requirement *  bulk dataaccess, hooks, etc
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Engaging the Standards Community - Current FHIR Accelerators

HL7F IR
@) HLZFHIR

DA VINC |®
HL7FHIR

gravity

\ PROJECT

Resources

USCDI data elements

Common Payer Data Set (Blue
Button plus additional
commercial payer data)

Administrative and clinical
data elements

Social determinants of health

MCODE — minimal clinical
oncology data elements

Use Cases

Provider-Provider
Provider-Patient

Payer-Patient

Administrative and clinical
data elements

Food insecurity, housing
instability and quality, and
transportation access

Cancer clinical research,
payment models, registry
reporting & clinical care

© 2019 The MITRE Corporation. Allrightsreserved.
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http://www.argonautproject.org/
http://www.hl7.org/about/davinci/
https://www.carinalliance.com/

mMCODE

A standard health record for oncology

The minimal set of data elements
applicable to all cancers, and collected for:

Standardized Use-case driven and
information exchange targeted use

Oncology data element domains:
patient, disease, treatment,
outcomes, genomics, lab/vital

© 2019 The MITRE Corporation. Allrightsreserved.

MCODE", or Minimal Common Oncology Data
Elements, is a data standard that can be widely
adopted. It holds promise to greatly increase
high-quality data for all cancer types.

‘ Patients ‘

Providers Research ‘

CANCER

_ Treatment

[ Disease J[ Outcome J

Government/

Vendors Regulatory
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MCODE" Logical Model

mCODE v0.9

| Patient | Treatment
 Disease  Outcome
Genomics | LabiVital |

CProfle  propery
stapes - [EdBRIRE)

This illustration is not a formal part of the mCCODE specification, Names and structural
relationships shown here may not precisely correspond to the data dictionary and FHIR profiles.
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MCODE Collection

BRIGHAM HEALTH

| | BRIGHAM AND
| I WOMEN'S HOSPITAL

Target aligning clinician incentives and
reducing burden to improve the capture of
structured clinical treatment data.

Ongoing Pilot at Brigham Health with
integration into the Partners Epic System

Embrace the narrative clinical note
Eliminate double documentation
Semi-structured phrases fordiscrete data

Dynamic with auto-complete, targeted
NLP, immediate feedback and assistance

© 2019 The MITRE Corporation. Allrightsreserved.

E:a Flux Notes™
Dr. Mona341 Brown483

Summary

Conditions

Medications

Allergias
Procedures
Imaging

Disease

Vitals

Labs

Pathalogy
Gafietics
Review of
Systems

Timeline

Treatment
Ogtions

erhanos Trfinity (02:

Mr. Tnfinity6 requested a follow up due to significant diarrhea and
fatigue, despite anti-diarrheal treatment, that makes it hard for him to
do daily activities

Visit Reason

Summary 1l stroma f B
Gastrointestinal stromal
Name
tumor
Location Stomach
Status Remission
Stage 1A

Disease Status Missing Data

As Of Date Missing Data
Rationale Missing Data
Genetics KIT exon 11 mutation+

Adjuvant imatinib 400mg

Active Treatment Summary tablet

Recent Toxicities

Grade 2

eltoe {as of 26 Feb 2019)

Grade 2

Rash maculo-papulas
PRI {as of 26 Feb 2019)

Diarrhea Gradh 2
{as of 26 Feb 2019)
Fatigue Graded

{as of 26 Feb 2019)

Condition

Gastrointestinal stromal tumor - Q

20191604-1219
reated by: Dr. Mona341 Brownd£3
rce: Dana Farber

x Close
red date: 16 Apr 2019

HISTORY OF PRESENT ILLNESS:

REVIEW OF SYSTEMS:

ALLERGIES:

.\IE!IJIG-\T[ONS:. | Complete Respanse
! en 6 Complete Resection an 201

| Responding

PHYSICAL EXAM:

" Progressing

Inevaluable
ASSESSMENT:
disease status is #
PLAN:
Sign note

i |
il i}

&l o

TEMPLATES
SHORTCUTS
PLACEHOLDERS

Search shortcuts

Disease stotus - Stotus
#Complete Response
#Complete Resection
#Responding
#5table
#Progressing
#inevaluable

Disease status - Reason
#Pathology

#imaging
#Symptoms

#Physical exam
#Markers

#reference date

Disease status - As Of
Date

#as of

B Delete Note
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Notional Future: an interconnected, interoperable
world...
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Future of FHIR & Int

eroperability

21ST CENTURY CURES ACT:
INTEROPERABILITY, INFORMATION BLOCKING, AND
THE ONC HEALTH IT CERTIFICATION PROGRAM PROPOSED RULE

Implementation of the
21st Century Cures Act and Executive Orders

KKEY PROVISIONS
IN TITLE IVOF
THE CURES ACT

Sec. 4001
Pediatrics

ONC’S WORK IN SUPPORT OF THE CURES ACT

ONC engaged with stakeholders in the public and private sector.

ONC developed ten recar ions for the voluntary certification of health IT for pediatric
care in response to the requirement set forth by Congress in Section 4001 of the Cures Act.

* ONC proposes to adopt new and revised certification criteria to support the voluntary certification

of health IT for use by pediatric health providers to support the health care of children.

* ONCis also focused on non-regulatory initiatives that are nimble and responsive to stakeholders,

including development of informational resources to support setting-specific implementation that
aligns with the ONC Health IT Certification Program.

OMNC proposes an approach whereby the Conditions and Maintenance of Certification express inital
and ongoing requirements for health IT developers and their certified Health IT Modules.

The Conditions of Certification with accompanying Maintenance of Certification requirements,
consistent with the Cures Act, would focus on: {a) information blocking; (b) assurances; (c)
communications; (d) application programming interfaces (APIs); (e) real world testing of certified
health IT; and {f) attestations.

C:e:. 4002 OMC proposes an enforcement approach to encourage consistent compliance with the requirements.

nditions of h . ] ; . ) .

Certification The prclpo.sed rule outlines a corre.c_tlve actlcl.n process for ON!_: ta review an.d take a.ctlcln fclr.putentlal
or known instances where a Condition or Maintenance of Certification requirement is not being met
by a health IT delevoper under the ONC Health IT Certification Program.

m OMNC proposes that interoperability means, with respect to health IT, such health IT that; (1) enables the
secure exchange of electronic health information (EHI) with, and use of EHI from, other health IT
without special effort on the part of the user; (2) allows for complete access, exchange, and use of all

Sec. 4003 electronically accessible health information for authorized use under applicable state or federal law;
Interoperability and (3) does not constitute information blocking.
Definition The proposed definition is consistent with the Cures Act interoperability definition.

Sec. 4004
Information
Blocking

ONC proposes seven categories of practices that would be considered reasonable and necessary
that, provided certain conditions are met, would not constitute information blocking. These
categories were developed based on feedback from stakeholders and consultation with appropriate
federal agencies.

If the actions of a regulated actor (health care provider, health IT developer, or health information
exchange or network) satisfy an exception, the actions would not be treated as information blocking and
the actor would not be, as applicable, subject ta civil penalties or other disincentives under the law.

© 2019 The MITRE Corporation. Allrightsreserved.

KEY PROVISIONS
IN TITLE IV OF
THE CURES ACT

ONC’S WORK IN SUPPORT OF THE CURES ACT

Y&

Sec. 4005
Exchange with
Registries

OMC's proposed rule includes a Request for Information (RFI) on how a standards-based API might
support imp 1 inft ion exchange t a health care provider and a registry in support of
public health reporting, quality reporting, and care quality improvement.

Fublic input on this RFI may be considered for future HHS rulemaking to support the bidirectional
exchange of clinical data between health care providers and registries for a wide range of use cases.

Sec. 4006
Patient
Access

OMC proposes ta promote policies that would ensure a patient's EHI is accessible to that patient and
the patient’s designees, in a manner that facilitates communication with the patient’s health care
providers and other individuals, including researchers, consistent with such patient’s consent
thraugh the following proposals: United States Core Data for ility (USCDI) {ard; “EHI
export” criterion; “standardized AP for patient and population services” criterion, “data
segmentation for privacy (D54P)" criteria, “consent management for APIs" criterion; API Condition of

Certification; and i ion blocking requi which include providing patients access to
their EHI at no cost to them.
Fatient access to their EHI would be improved through the adoption of the following prop 2015

Edition standard and certification criteria: USCDI standard; standardized APIs for patient
and population services; and EHI export.

EXECUTIVE
ORDERS

ONC’S WORK IN SUPPORT OF EXECUTIVE ORDERS

Executive Order
13813
Promoting
Healtheare Choice and
‘Competition Across the
United States

OMNC's proposed rule would contribute to fulfilling Executive Order 13813 by furthering patient (and
health care provider) access to EHI and supporting competition in health care markets through new
tools to access EHI and policies to address the hoarding of EHI.

OMNC's proposed rule calls on the health care industry to adopt standardized APIs, which would allow
individuals to securely and easily access structured EHl using new and innovative applications for
smartphones and other mobile devices.

The proposed rule would establish information blocking provisions, focusing on improving patient
and health care provider access, exchange, and use of EHL.

Executive Orders
13771 & 13777
Reducing Regulation
and Controlling
Regulatory Costs,
and Enforcing
the Regulatory
Reform Agenda

OMC reviewed and evaluated existing regulations to identify ways to reduce burden and implement
deregulatory actions.

OMNC proposes potential deregulatory actions that will reduce burden for health IT developers,
providers, and other stakeholders. These six deregulatory actions are: (1) removal of a threshold

qui related to lomized surveillance; (2) removal of the 2014 Edition from the Code of
Federal Regulations (CFR); (3) removal of the ONC-Approved Accreditor (ONC-AA) from the
Certification Program; (4) removal of certain 2015 Edition certification criteria; (5) removal of certain
Certification Program requirements; and (6] recognition of relevant Food and Drug Administration
(FDA) certification processes with a request for information on the potential development of new
processes for the ONC Health IT Certification Program.

Approved for Public Release. Distribution Unlimited. Case Number 19-02696-2
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Patient Data Management

= Putting the patient at the center
of our healthcare system is a & g
fundamental paradigm shift

|
I
1 7

— Patient ownership and right to
access -
. . 7~
— Longitudinal health record 2
— Patient centered research and care

wal [IEALTH RECORD

— Value-added services and APIs

3 c(.

------
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=42, Real World Data in Clinical Trials

= Grow a broader community around
the RWD digital clinical endpoints @ 0 UNIVERSITY OF

. . . PENNSYLVANIA
— Major academic medical centers HEALTH SYSTEM
— Pharmaceuticals
— Government ID” D/& DANA-FARBER

CANCER INSTITUTE

= Establish a network of mCODE
research sites and a data collection MASSACHUSETTS  coAMCER
. T Ny GENERAL HOSPITAL
Infrastructure AuBER v INSTITUTE
*= Demonstrate a real-world data
strategy for clinical trials based on MAYO cLinie  MDAnderson
MCODE and Extensions Q W Ganeer Center
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Payment Models — Evidence Based Reimbursement

= Radiation Oncology Alternative Payment Model
— Mandatory CMS payment model recently released

— Engage with health systems, vendors, and payers
through a regulatory avenue

— Large proportion of model reimbursement will be
focused on collecting a core set of data (i.e., mCODE)

= Chimeric Antigen Receptor T-Cell Therapy §og 5o .

eeeeeeee t

$402,647
— Breakthrough, personalized cure for cancer

— Challenges include high cost, uncertain benefit

— CMS and other payers are exploring coverage with
evidence development requiring data in alignment

with mCODE

$510,563 total expected cost of CAR-T

stribution Unlimited. Case Number 19-02696-2 MITRE
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SyntheticMass: Day 407

Home SyntheticMass Dashboard About This Project Feedback

Source of Data: Synthea - Geographic region: -Citfes and Towns ~

Population

Mumber of Residents

Region Type Cities and Towns

Data Set Synthetic data generated from Synthea

Total Population 1,009,150

Mean 2875
Max Boston Cities and Towns: 99,401
Min Gosnold Cities and Towns: 21

© 2019 The MITRE Corporation. Allrightsreserved.
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|25 |

ADJUST
EVALUATE Use evidence to % %
Collect data and influence continual
improvement. %

analyze results to
DISSEMINATE %

show what works
and what doesn't.

Share results to improve care
for everyone.

Oncology

Standard Health Record

In a learning
health care system,
research influences
practice and

. Every patient’s IMPLEMENT practice inflﬁences
: : research.
J Ou rn ey I m p roves aI I co:]chgllosZ:t?r?QS.

future care” S A Tag B

INTERNAL AND EXTERNAL SCAN

Identify problems and potentially
innovative solutions.

Apply plan

Design care and
evaluation based on
evidence generated
here and elsewhere.

Internal
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