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THE PRECISION MEDICINE INITIATIVE®

Precision medicine is an emerging approach
for disease treatment and prevention that
takes into account individual variability in
genes, environment, and lifestyle for each

person.



The Problem

How do we enable
Precision Medicine at point of care?



Vendor-specific apps: calendar,
calculator, etc.

Apps did not work with other
systems and did not evolve
much over time.

No long-tail/custom
applications- e.g. family
history app

Independent apps

Developer and user community
Is engaged

Long-tail apps available



Clinical Genomics via PDF/paper reports
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The Problem

Meaningful Use 3- patients can view,
download, and transmit data using
API’s/apps.
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SORRY, SON...THERE'S NO APP FOR THAT



SMART on FHIR Genomics: Clinico-Genomic Apps

o Order

Present & Contextualize
Genetics Labs

Genetics Labs Results

SMART on FHIR

Clinico-Genomics Apps
Diagnostic Order App

Diagnostic Reporter App

vvvvvv Diagnostic Order mmu
FHIR Data FHIR Data Mutation: KRAS G12C
Order ] B "" Report Mutated Genes Observed inLung Cancer ~ Observed Varians n Lung Canc
Demographics - = Sequence
Sequence Zj:_ —
Sequencing (Warner, et al, JAMIA, 2016)
Lab
Return

Genetics Labs Results
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0% g

Substitutable Apps Needs

API

Resource oriented, everything a URL

Data Model

Context (container, user, patient)
Medical (problems, allergies, ...)

Authentication
Consistent delegation, web standards (OAuth)

Ul
Standards-based integration (HTML5)

ML

SMART



- Domain Analysis Model (DAM) for
S Clinical Genomics, Use Cases:

HL7 Domain Analysis Model:
Clinical Genomics

1. Specimen Identification
HL? Ballot 2. Clinical Sequencing (Germline)

Sponsored by:
Clinical Genomics Work Group

e e e 3. Cancer Profiling (Somatic)

4. CDS (Family History and Drug Dosage Calculator)
5. Public Health Reporting

6. Clinical and Research Data Warehouses

Qraestions or comments regarding this document should be directed to Gil Alterovitz at gazlum. mit edu
o Molize Ullman-Lalleze, at mollse ullmancullere@ gmail.com

Alterovitz, et al., Domain Analysis Model: Clinical Genomics, 2016.
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Fast Healthcare Interoperability Resources

- Do

12



Layers of Abstraction/Adoption

LOINC code, Observation

Observation Genetics
Profile

p—

Genetic tests with multiple
variants/gene sequence ‘ Sequence Resource

Genetic tests with whole sequence/reads GA4GH Reads

Lab-type results

[

Genetic tests with
interpretations only

13



FHIR Genomics Time Line

Added Added Lonnectathon, Connectathon
1 6 Pilots, and &
Genetics Genetics Test scripts Workgroup
Profile Profiles Feedback
+ +
Observation 1 Future
Resource Sequence Work
Sep 2015 Dec 2015 Jan/May 2016 Jul 2016
DSTU2 Current Build Connectathon 11/12 STU 3

DSTU = Draft Standard for Trial Use
STU = Standard for Trial Use



Systems/Security/Apps

Substitutable Medical
Apps Reusable
Technologies

Global Alliance for
Genomics and
Health

Fast Healthcare
Interoperability
Resources

Clinical Workflow/Genomics Sequence Datasets ..



HL7 Clinical Genomics
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Alterovitz, et al, SMART of
HIR Genomics:

acilitating Standardize
linico-Genomic Apps,

AMIA, 2016.
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Standardized Clinico-Genomic Apps

Gil Axerowitz™ 2, Jeremy Wamer*, Peijin Zhang®4, Yishen Chen’,

Mollie Uliman-ullere”, David Kreda®, Isaac . Kohane'
ABSTRACT

RECEVED 20 Decembar 2014
REVISED 10 April 2015
ACCEPTED 18 April 2015

OXFORD

UXIVERSITY rRISS

Background Supporting clinical decision support for personalized medicine will require linking genome and phenome variants to a
patient's electronic heakh record (EHR), a imes 01 a vast scale. Clinico-penamic data standards will be needed o Unify how gena-

mic variant data are accessed from different sequencing systems.
Methods A far the basis of a clinic-g

i standard,

Duiiding upon the curent Health Level Seven Intemational Fast

Heakhcare Interoperalility Resources (FHIR®) standard, was develaped. Aa FHIR application pratocol interface (APY) layer was attached

o progrietary sequencing platforms and EHRS in order to expose

gene variant data for presentation 10 the end-user. Three representa-

1ive apps based on the SMART platform were built 1o test end-o-end feasibilty, incuding integration of genamic and clinical data.
Results Suocessful design, deployment, and use of the APY was demonstraled and adopted by HL7 Clinical Genomics Workgroup.
Feasibility was shown through development of three apos by various types of users with ackground levels and locations.
Conclusion This prototyping work suggests that an entirely cata (and web) standards-based approach could prove both effective

and efficient for advancing personalized medicine.

Key worcs: genomics, data sharing, clinicogenomics, data wasenouse, i2b2, SMART, FHIR, HL7, standards, EMR, EHR

BACKGROUND

Tha progress of medcal care arc heath servioss reszarch

deperds upan combinirg different types, sources, and volumes of data
efficiently. Specfic plans 1o apply “big data” solutiors o produoe indi-
vidualy tailored cinical decision suppart {COS) for @ patient at the poirt
«of care recesstate overcoming obstacies that anse from the cifferart
'ways that cata are callected and coded i ekectronic systems. Thus, 1t
is not just @ matter of data scale but also a matter of reaching agree-
ments on how these cata are representad arc accessed. Withaut such
starcards, the abiity of both researchers and developers 1o create fools
that make the best use of such valuabie cata is severaly Imited.

The deveicpment of quick arc ost-efficient DNA saquencing tech-
niques has led o 3 dramatic growth in the voiume of human geroma
‘sequencing data." Genomics cata are consicered 1o b largs ard Ln-
‘wieldy, which explains why severa conflicirg systems for cata man-
‘agement and storage already exist Mast geromic data systems offer
appication protoc interiaces (APK) that refiect their undertying data
storage formats. For example, llkumina, Inc. offers variant APIs [in their
Basespace product) that map directly to the Variant Call Format (VCF).
There are obvicus bensfits to this amangemsnt when data & being
used for research. In particulr, ressarchers maintain compatbulity
'with softwars cperating on raw data files. Other propristary APls in-
cluce those of GenaSpace, LLC anc Seven Bridges Cercmics, inc.
Thess APls focus on operating on genomic data stored in a cloud.
Arcther eamgle that is focused an communicating genomic indorma-
tian in the cloud & the Global Aliance for Geromics ard Heath
(GA4GH). Rather than a proprietary APt controlec by a single company,
GA4GH brought fogether @ number of stakeholders, includng
Substititatie Mecical Applicaicrs & Reusable Technologies
«an Fast Health irteroperatility Resource (FHIR) Geromics. In the cinical

geromics fidd, @ previous effot by Health Level Seven Intemational
{HL7®) i communicatrg variants, in a messags format, bstwesn
2 eectonc heath mcorcs EHRS) of Parrers™ HeatCae arc
Intermountain HealthCare in a demanstration project. It can be argusc tat
genomic information may rot be sutable for the message fomat Lsed by
HL7. New web techndlogies, such as Representational State Transfer
(REST)-based APis'web services, have recently been acopted by HLY arc
hokd great promise in this regard. In additon, autheication and user in-
terface issues nesd to be sandartized. Firaly, it may ba that a simpier,
develaper-cetic approach s reedsd for wider adoption of cinicogs-
noric standards, as has beer e foous of SMARTE

For application developers arc clinicans, crealing an abstraction
layer abave specific file formats offers important advartages. Frst, a-
though the tools and technology of DNA sequencing continie 1o prog-
ress rapicly ard cevelop civergences in what is stored within
sequencing systems, gene and variant cata will likely continue to be
used in clinical applcations. Second, an AP| that cirectly maps to
sequencing files may invoive urrecessary dztals (eg. sequence align-
‘ment}, wiich ars not Lsed by the majority of develcpers and ciricians.
Conflicting verdor approaches pose challerges o end-users, indueing
prysicians, caregivers, patierts, anc medcal researchers, and devel-
opers, who must buid sclutions to work with genamics data across
muttiple formats or eise farego valuable cata *® It is unsurpriing that
both of these groups would like some form of data standarcization to
succesd.® However, data starcardization may not always fit the tech-
rical needs of a rapicly evolvirg discipine, and, even if they da, adcp-
tion of stardardization measures typically requires extsnsive work
with an uncertain payoff. Thirc, an AP needs %o bs irkec to a stan-
darts crganization, which creates standards that are and will be usec
by EXA vendars, clinicians, and goverrmant mandates (e, Meaningful
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Sep 2016

Precision Medicine Task Force +

Health IT Standards Committee {
A Public Advisory Body on Health Information Technology to the National Coordinator for Health IT '\4.,_

Preliminary Recommendations to Health IT
Standards Committee

September 22, 2015
Leslie Kelly Hall, Co-Chair
Jon White, Co-Chair

SMART on FHIR
Sep 2015

FHIR Genomics

Recommendation

FHIR could be included as an emerging standard, especially fo

0 existing standards by
ONC

Recommendation

Actions to Advance

2016 PMI S&I: Additional O
research/individual data dona

ent in pilots of FHIR for PMI
on use case

Apply accelerators (e.qg.,
S&l Initiative, pilot
project, policy guidance)
to existing standards by
ONC

L Alterovitz G, et al. SMART on FHIR Genomics: facilitating
standardized clinico-genomic apps. JAMIA. 2015;22(6):1173-8.
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Precision Medicine Initiative®™

Cohort Program RFA

Nov 2015

, SMART on FHIR Genomics: Facilitating et
Standardized Clinico-Genomic Apps

. Gil Aoy’ 22, Joremy Wamed' = Pesin 2bang™, Yishen Chen’,
ol Ulman-Culere, Daxid Keega”, saac . Konane'

ABSTRACT

AMIL OXFORD

15 Background Supporting clinical decision support for personalized medicie will equire linking cenmre amt nnmmm variants to @
patient’s electronic heakh record (EHR). at times on a vast scale.
mic variant data are accessed trom different sequencing systems.
Methods A speccaton fr the basis of & cic qoromic sancar, buing pmmnmmlumlmu&mmmwrm

as atached

a ang EbRs i arcer pmm

Results Successtul design, deployment, and use m the AP! was demonstaled and atoped by LT anlw ‘Genamics Worproup.
and locat

e apps by
Dmdusmmhprnwmgmmsmeﬂsm(ale el cata and we) standarts s 2 wmammulﬂprm:mmcﬂmlwz
= and effcient for advancing personaiized m

Key words: genomics, data sharing, cinicogenomics, data warenouse, i2b2, SMART, FHIR, HL7, standards, EMR, EHR

Describe potential utilization of current and emerging standards to facilitate data exchange and analysis, such
as:

enomics Pedigree Modell H
Domain Analysis Model (DAM).

a ik effort by Hesth Lovel Seven rtamatiorat

NOLLYOINNWIWOD 438




The National Academies of

SCIENCES - ENGINEERING - MEDICINE INSTITUTE OF MEDICINE

DIGITizE: Displaying and Integrating Genetic
Information Through the EHR

Establishing Connectivity and
Pharmacogenomic Clinical

Brian Anderson, athenahealth
Jane Atkinson, NIDCR
Larry Babb, Partners HealthCare
Dixie Baker, Martin, Blanck and Associates
Gillian Bell, Mission Health
Adam Berger, FDA
Chris Chute, Johns Hopkins University
Chris Coffin, Invitae
Maunico De 4 \

gton McKessor
12/1/2015 RS\ AR - g
Displaying and Integrating Genetic Information Through the EHR Action Cellaborative R ohart Fre bt Mat
(DIGITizE AC)

Version 1.0



PACS in Radiology -> GACS in
Genomics

— INTERNET

Dr. Office PC ‘ GACS
System

Ultrasound

Raw Genomics
Data

L
EEEEmEmn®

Phone iPad

Other Doctors
Dr. Home PC

Picture Archive Computer System (PACS)

21

Genomics Archive Computer System (GACS)



SMART on FHIR Genomics

General Features:

* FHIR clinical profiles aligned to Meaningful Use

* Patient record scope/authorization

* Authentication/Single-Sign on

* Ul integration layer to launch within EMR

* GACS (Genomics Archive Computer System): Like
Radiology PACS (Picture Archive Computer System)
image system that integrates with EMR, yet stores
raw data internally.

22



SMART on FHIR Genomics

Genomic-Specific Features:

* Genomics integrated directly into clinical model

* Profiles on standard FHIR resources plus new
resource (Sequence)

* Enables EMR to obtain genetic results: both non-
sequence and sequence-based.

* Search-optimized GA4GH/raw sequence data

23



SMART on FHIR Pilots for Precision Medicine
b oo it s iy i P, s
@ EEmss Cancer

Colonoscopv rapon is made available to the PCP. PCP moves ahead to create a care plan.

I [Narrator hands over]

’ ’ PCP formulates a care plan with the patient indicating care goals,

ﬁ z instructios, upcoming tests, medications, and follow-up plan. PCP
A c T m d ﬁ suggests that the patient create a family heaith pedigree document

next.

° - Org. support SMART/FHIR
& 5AM - By (BRI

[Act.md hands over]

Bayes Mendel
WebSarvice

calculates risk
jrea scores

B Ors. pilots of SMART/FHIR

ghes RiskApps combines family pedigree and risk scorg|
Imake recommendations for genatic testing.

HL7 Pedigree Model with Gen
Testing Recommendations

Genomic Lab makes genomlc testing
result on int

specimen available to the clinical
team.

SMART Precision

VANDERBILT | Medicine app compares

UNIVERSITY | genomic mutations with
_XVL the local population.

Genomic § N

oL AND FREVENTION

Surgical oncologist performs a
resection of the tumor P
and documents the operative note.

Public Health Cancer Registry receives
the cancer report from the medical
oncologist, and pathology and genetic

Medical oncologist administers
chemotherapy with NCCN-based
decision support integrated in the

Jan 2016

test results from the lab. McKesson EHR.

Hi /
@JBS
o, g cco

INTERNATIONAL '.

Krauss JC, et al. Data Sharing

R R T | ™ é} T to Support the Cancer
§E d s ft COTPS) and produces registry report. . . .
e Journey in the Digital Era.
Journal of oncology practice.

COTPS
(Off screen) o

0 COTPS
* ﬂ
K
O y

R 4 = PR L A n f SR~
4/ s 2016.
Nutritionist consuited on the patient’s diabetes
Patient, oncologists, and PCP coordinates follow-up care tailors a meal plan monitors blood glucose levels
other caregivers also receive a and continues to manage other from a home health device. Lantana’s Camara tool
copy of the COTPS. comorbidities. allows the nutritionist to send CCD documents to
the PCP.
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DB (Diabetes Bear) EMR App
Alterovitz & Yang

Precision Cancer Medicine (PCM) App
Warner & Alterovitz

-

~

P Allergy 3 Grandmother
Renal diabetes ratorma)
— cat fur
-+ — Aculs heart disease  Father
dog fur |
Basic Infomation ik pede
shrimy
Susie White &
dfficulty swallowing
P
Last Known Measurement Condition & — ﬁ ohs °
] i
Chol mmoll 456 arn Hyperdicarboxylicaminoaciduria Past
<52 43012013 412212013 -
T wmoll 608 725 Diabetic ophthalmoplegia Current
<1.70 ABO2013 AZRIOND | Pt
HOL mmoll 57 832
103 43012013 42202013 | Headache disorder Past
3
LDL mmoliL 23 26 High blood pressure Current
<260 473012013 4122/2013
Medication
0.67
Nor Glu Abnor Glu Touprofen‘€00mg 3 TabletsiDay
DMi  DM2 HYP CHD
s
Diabetes Mellitus Type 1 Diabetes Mellitus Type 2
User Info
First Name :  Mike
Tatal Risk: 1.39 Total Risk: 0.83
Last Name :  Doleari
2.00
1.39
101 o097
1.00 2% Total Risk: 1.01 Total Risk: 0.97

DM1 DM2 HYP CHD

Hypertension

Coronary Heart Disease

Genomics Advisor App
Alterovitz & Zhang

Alterovitz G, et al. SMART on FHIR
Genomics: facilitating standardized clinico-
genomic apps. JAMIA. 2015;22(6):1173-8.
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https://gallery.smarthealthit.org

- App Gallery =

Featured Apps
Recently Updated
Clinical Care

Patient Education

Genomics

Genomics ——
Category iPhone and iPad
= All Apps
i Date

34 apps

SMART Precision
Cancer Medicine

Hello genomics_user

Sign out

SMART Precision Cancer

Medicine

MBOUIC Mg,

Metabolic Meter

Bilirubin Chart

2

== o -

B e —s’ - e s—
% - = 154
- ,,—‘», S

Premier AKI Staging Growth Chart Cardiac Risk

Genomics
Advisor V2
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SMART Ap p Gal Iery = Hello genomics_user Sign out

You are here: Home Genomics Advisor V2

Genomics Advisor V2 https://gallery.smarthealthit.org

Author  diabetes-monograph

Website --

Last Friday, February 19, 2016
Update

Tags

App Description Related Apps

Diabetes and related diseases risk analysis. )
Other apps by diabetes-

monograph



SMART Genomics Platform

EHR System -
Patient’s Clinical Data Personal Genomics h )
System P armaczgenomlc
1 Patient’s Genomic Data Databases
SMART
API
L)
T —— -
! [ 4
3 Y o ™
Cardiac Risk BP Centiles SMA.RT Genomics
k X | Advisor Platform
™ B
: Diabetes
Cancer Risk CT—
i 2 g - ~ | Diabetes Monograph
Genomics Advisor App R Geno;::;‘::visor
>




T e

National and International:

MGH/Hughes RiskApps

Cerner

Intermountain

Vanderbilt University

National Marrow Donor Program / BeTheMatch
Precision Link

Genospace

Allscripts/Nant Health

Partners

Genelnsight Sunquest

Hefei Institute of Technology in China
BCH/HMS/Google

DNA Nexus

PrecisionFDA/FDA

AMULUIVCTY WUI NI VI YTV LD

. TBResist

Global Alliance federated queries SMART on FHIR Genomics
server:

. Stratified Medicine Scotland Innovation Centre
. ucCscC
. Royal Melbourne Hospital & Biogrid Australia

. Beijing Institute of Genetics, Chinese Academy of
Science

. EMC R&D

. Wellcome Trust Centre for Human Genetics
. Harvard/MIT

. Aridhia Informatics

. Australia- Health Intersections






NATIONAL

MARROW

DONOR
PROGRAM"

1.., . >
Genetics/Sequencing Labs\

Clinico-Genomic App
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PrecisionFDA




And there’s one more thing...



Fhirgenomics.org

TWITTER

C FHIH Genomics FhirGenmomics Akana blog describes on FHIR

R
F H I R Genomics f HLT tutorial. t

ations Contributors Contact

)

Blog Home Links Publications Software Imple:

Genomics Plan for FHIR HL7 FHIR Reference Site Use Cases
DE Connectathon or Current or DSTU2 K
- ¥
Comerion 4
genutics =
profile
Observation Oiagnostic Report
sequerce tiock [ cocrry
‘profile profile
Sequence
“a
B )
3 Oragnostic Report 1 ’ ,  embeiembertitor »
A ity ety Dmmerics
o e
Dlagnostic Order
genetics
profite
Webinar FHIR Genomics Server Preliminary Work
Watch or Download PDF Get Sides. Use Onfine o VM SMART/FHIR G
Get P
1R Genomicy Sign in here » E)
FMIR Connextathon Overview -
yr— T

o sign o here

Follow at:
@Fhirgenomics




Gil Alterovitz
ga@alum.mit.edu

LinkedIn:
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Extra Slides: Apps
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Precision Cancer Medicine (PCM)

Problem Precision Cancer Medicine
PCM App

Many rare somatic mutations needs to be .
Warner & Alterovitz

taken into account for cancer prognostics

Observed Variants in Lung Cancer Pts. with KRAS Mutation Close

Solution

iPad app for clinicians to compare patient
variations with those of population on site.

Features

View variants of patient and population
Planned

Bayesian updates on stats

In-app comparison of patient-based \_
prognostics for different drugs




Clinicians are making genotype-driven decisions

NSCLC type + erlotinib exposure No erlotinib exposure

EGFR-mutated (any) 70
EGFR wild type 153 358

NSCLC type No platinum exposure

EGFR-mutated (any) 27 50
EGFR wild type 249 262

Stage I, IV, or metastatic NSCLC patients with EGFR mutations
are more likely to be treated with targeted therapy (erlotinib)
and less likely to be treated with conventional chemotherapy*

* Cancer stage and treatment exposure determined using custom algorithms

38



PCM Pictorial Overview
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VANDERBILT E; UNIVERSITY

Please Login

Username:
Password:

Login

User first logs in using standard Oauth
authorization. On first use must authorize app to
allow access to their data.
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iPad ¥

11:01 AM

MRN Search

% 83% W)

VL
FAY

SMART™

Genomics: Precision Cancer Medicine

Enter an MRN number below

Search

Powered by §/ VANDERBILT

This work was supported by grant ONG 90TR0001/01. The funder had no direct role in application design, software development, or decision to publish.
Copyright @ Vanderbilt-Ingram Cancer Center

VL é
Tv ™
smarre  (AFHIR
MRN Search Patient Search About




iPad =

£ Patient Search

Female,
Diagnosis: AML
Mutation: Not detected

11:02 AM

Patientname |———>

(MRN:q

Medical record number

Date of birth

Mutated Genes Observed in AML

NPMi DNMT3A

IDH1
IDH2

Not Detected

No gene mutation was detected in this patient,
as well as the majority of patients with AML.

MRN Search Patient Search About

+ 83% W



iPad = 11:03 AM % 83% m>

< Patient Search I

I (MRN: ()
Male, T

Diagnosis: Lung Cancer
Mutation: KRAS G12C

, Observed Variants in Lung Cancer Patients
Mutated Genes Observed in Lung Cancer with KRAS Mutation

EGFR

Glav

KRAS
Not Detected G12C
G12s

G12R

MAP2K1

A gene mutation was detected in this patient, so variant
level information is also provided. They have the most
common variant of KRAS seen in the lung cancer population.

MRN Search Patient Search About



Mutated Genes Observed in Lung Cancer

PTEN AKT1
(2 pts.) (3 pts.)

PIK3CA
(16 pts.)

KRAS
(284 pts.)

Not Detected
(615 pts.)

MAP2K1
(9 pts.)

In this exploded view, the user can see
enumerated information as well.




Observed Variants in Lung Cancer Pts. with KRAS Mutation

A similar view for variant information.




Genomics Advisor App

Problem

EMR apps only include clinical
information, but genomics can add
complementary information about risk
of disease, drug susceptibility, and
related conditions

Solution
Create a module that can be
integrated into disease-specific apps.

Features

Present relative risks of diseases
based on patient's’ genotype.

;s:rev;gaﬁ-b.r.g:g',}:

AR g = 10

—

| Bewtve Ruas

| Dwtwies Vel ! 5

| wtwie: Mema om
. Mypermoscon om
| Carcmary Meart Cmesse’ o
" || Crug ioemation

Fuierd wT T AL Jercticm ot v Teated oD KA Sy Nve 3 Seoeased D ot
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% SMART Diabetes Monograph
Vitalis, Allen

DOB 2005-08-06 AGE7 sSEXM Patient Summary * App Explainer - Time Line « Genomics Advisor

Type 1 Diabetes Diabetes Mellitus Type 2
157202877 0.95 81.0% , Type L Diabctes
1s5753037 093 37.2% s SNP: 151990760
rs3087243 0.98 49.4% : Relative Risk: 1.16
153825932 0.94 434% RS
rs1990760 2 1.16 36.2% : “ 0\
1s6822844 4 0.73 302%
rs3184504 0.74 26.0%

Total Relative Risk: 0.51

Type 2 Diabetes
12877716 ADCY5 1.05 50.3% SNP: 152237892
152383208 CDKN2A 0.88 28.2% Holative Riskeid00
154402960 IGF2BP2 092 46.2%

152237802 KCNQ1 1.03 86.5%

152793831 NOTCH2 097 79.9%

1s7578507 THADA 1.03 81.4%

17961581 TSPANS 095 53.4%

Total Relative Risk: 0.83

Hypertension

1512413409 CYP17A1 1.03 82.8% Ppatientis not at increased genomic risk for any Diabetes related comorbidities
rs17367504 MTHFR 1.03 740%

rs3184504 SH28B3 0.93 28.1% DrugAdvice
Total Relative Risk: 0.99 Genotype Advice

Coronary Heart Disease No Information Available
151746048 CXCL12 1.05 706%
153184504 SH2B3 0.89 302%
156725887 WDR12 T 095 74.0%
Total Relative Risk: 0.89
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DB (Diabetes Bear) EMR App

Problem

High cost of chronic disease management,
e.g. pediatric diabetes compliance

Solution

iPad app for care coordination

Combines toy bear’s integrated telecare
glucometer/pump, caregiver (PHR), and
clinician (EMR) data (including genomic and
sensor information)

Features

Fun to measure glucose and take insulin
Bear avatar provides feedback to patient
Engagement increases compliance likelihood
Live data for clinicians/patients to view

(i
N/

Basic Infomation

Susie White

Last Known Measurement

Chol mmollL.
<5.2

Tri  mmollL
<1.70

HDL mmollL
>1.03

LDL mmollL.
<2.60

Nor Glu

456 876
4/30/2013 4/22/2013

6.08 725
4/30/2013 472212013

57 832
4/30/2013 4/22/2013

23 286
4/30/2013 4/22/2013

Abnor Glu

Allergy

cat fur
cough

dog fur
‘abdominal pain

shrimp
difficutty swallowing

Condition

Hyperdicarboxylicaminoaciduria

Diabetic ophthaimoplegia

Fracture of tooth

Headache disorder

High blood pressure

Medication

Ibuprofen*600mg

Grandmather
Renal diabetes (maternal)
Acute heart disease Father

|

Current

Past

- -t
2 ™ i
i £ tommn.

Past i

Past

Current

3 Tablets/Day

DM1 DM2 HYP CHD
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11:13 AM

iPad Apps iPhone Apps Q db emr
1 Search Result Price v All Categories v Relevance v Res

First program to integrate genomic, device,
EMR/Personal Health Record information.

First program to integrate patient, patient
devices (e.g. bear/glucose meter), care giver,
and physician data into a unified view to
facilitate collaboration on patient care.

First mobile app to integrate
genomics/sequence information and clinical
information.

el b © I®

Featured Top Charts Purchased Updates



iPad

11:15 AM

iPad Apps iPhone Apps

DB EMR =

Harvard Medical School (cbmi)
No Ratings

OPEN

( Details | Ratings and Reviews

A

Description

DB Medical Record approach to treatment diabetes compliance involves bringing together not only all
of these stakeholders. DB Medical Record links children, parents, caregivers, and physicians together
through a common avatar: a toy bear. It also links children to other children with the chronic condition
(e.g. diabetes)- again via a toy bear. The toy bear itself can educate and provide feedback to the child
and caregivers/parents. The bear’s avatar appears is integrated into the medical record. The... Morey

- - - N 7 ) 1®

Top Charts Genius Purchased Updates

Featured

L

ib emr

96%
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Basic Infomation

Susie White

Last Known Measurement

Chol mmol/L 4.56 8.76
<52 4/30/2013 4/22/2013
Tri mmol/L 6.08 7.25
<1.70 4/30/2013 4/22/2013
HDL mmol/L 5.7 8.32
=1.03 4/30/2013 4/22/2013
LDL mmol/L 23 286
<2.60 4/30/2013 4/22/2013
Nor Glu Abnor Glu

11:22 AM

Allergy

cat fur

cough

dog fur

abdominal pain

shrimp

difficulty swallowing

Condition

Hyperdicarboxylicaminoaciduria

Diabetic ophthalmoplegia

Fracture of tooth

Headache disorder

High blood pressure

Medication

Ibuprofen*600mg

95%; mmp

Renal diabetes Grandmother
(maternal)
Acute heart disease Father

Blood Glucose Plot
17.5
ry = M En
S 2.5 [ Min: -+ Avg
E \ Day:Sun % Min
E 10 l..| BG: 10mmaol/L
Past @
5 s
o
Current 2 s
Past
N Sun Mon u Thu 5
Past
2
Current
1.05 1.03
1 0.91
0.67
3 Tablets/Day

DM1 DM2 HYP CHD
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Log in

o

/! -+ \

Basic Infomation

DBear EMR

Log out

Allergy Family History
cat Comedocarcinoma Brother
cough
High anal fistula Aunt
dog
abdominal pain and/or pain Renal diabetes Grandmother
(maternal)

Oria Zheng

Last Known Measurement

allergy other than medicinal agents

difficulty swallowing

Chol mmaol/L
<h.2

6.0865
4/17/2013 4/11/2013

13.0536

Tri mmol/L
<1.70

6.0865 7.252
4/17/2013 4/11/2013

-~

allergy other than medicinal agents

difficulty swallowing

Condition

Hyperdicarboxylicaminoaciduria AND

HDL mmol’L
=>1.03

57757 B.676499
4/24/2013 4/17/2013

LDL mmol’L
<2.60

5.723889 6.0865
4/24/2013 4/17/2013

GLU
3.8-5.5

mmaol/L

B 2
4/30/2013 4/28/2013

hyperprolinemia =
Diabetic ophthalmoplegia Current
Fracture of tooth Current
Headache disorder Current
High blood pressure Past

Medication

Blood Glucose Plot
17.5

Glucose {rmmaol /L)
: . X
(L]
I é
y
|
|

Diabetes Mellitus Type 1  Diabetes Mellitus Type 2

yd ™ ras FaN
Total Risk: 1.03

'-.__ S A __.-'

\_ V%

Hypertension Coronary Heart Disease




