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System
LEVELS

Individua

Genome

p erson Transcriptome

Proteome

Metabolome

Microbiome

Epigenome

Exposome

Social graph
Biosensors

Imaging

TopolE. Individualized Medicine froRrewombto Tomb. Cell 157 (2014): 222453



Cost per Genome [Ellel:

Gigabyte | 10° bytes
Terabyte | 10'2bytes
Petabyte | 10bytes
Zettabyte | 10°1bytes

2012 worldwide
digital healthcare
data~500 petabytes
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Wearables

Five themes in 2016:

Beyond steounting
Betterdesign

Smartclothing

Advancing sensor technology
Reimbursement constraints
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WearablesNeekly
Gillian Christigchristie@thevitalitygroup.com

Photo: Johmlumacki The Boston Globe



mailto:gchristie@thevitalitygroup.com?subject=Wearables Weekly Feedback

The reflex arc of patient care
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Dominance of mobile devices
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means by which patients interact with

BIDMC. Your phone will be thespository of your
medical record the means by which you
collaborate with your providey and the vehicle for
submission of data to your care teagné

eThe desktop is dead.
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JohnHalamka CIO, Beth Israel Deaconess Medical Center



EpiWatch
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Johns Hopkins University
v mPower
A University of Rochester, Sage Bionetworks
ResearchKit

‘ Autism & Beyond
t Duke University, University of Cape Town
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with traditional research.
Nowwe have technology in
our pockets that lets us go
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Dr. Helen Link Egger,
DukeUniversityMedicalCenter
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patients, wherever they are,
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Dr. Ray Dorsey, CareKit
Universityof Rochester

Chronic conditions care app
Beth Israel Deaconess Medical Center

Diabetes care app
ONE One Drop
DROP

Postsurgical care app
Texas Medical Center

A simpleintegration of
devices in thdhome
A collectionof patient
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of careplans

e

DrJohnHalamka
Beth Israel Deaconess

The more you know about your health,
the better you can look after it.



Open data & transparency
HealthData.gov

Unleashing the Power of Data and Innovation To Improve Health

0 d e d itoareakKing ligh value health data more accessible to

entrepreneurs, researchers, and policy makers in the hopes of better ="« Llnked pubhc data sets
health outcomesdol | 6 - ~.— u_' 2l Maxichmachtenbe’rgma /flod -cloud.nef

Safer Hgalth Care Through Transparency
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Data Sharing

~/ SOUTH AFRICA

Dan L. Longo, M.D., and Jeffrey M. Drazen, M.D. '-!-. {!; .'JII DATA PORTAL
M EnglJ Med 2016; 374:276-277 | January 21, 2016 | DOI: 10.1056/MEJMe 1516564 i

http://southafrica.opendataforafrica.org/




& permissionlesslistributed
databasehat maintains a

continuouslygrowing list of
transaction records hardened against
tampering andNBS A & A 2 Y € @

n=2
1 interface

Free. Secure. Easy to Use.

5 O #3 BLOCKCHAIN

n=5
interfaces = 10

n=100

n=3 A solution for federated data and

3 interfaces 4, 950interfaces security/authenticationg with
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The data tsunami

Doctors and their private
hospital records
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Simple, useful data s
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unstructured
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e.g. text, images, audio,
video

structured

& What yrufind in alatabase
(typically)

ICD10
CPT/CCSA
NAPPI
DICOM
CCDA

etc
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Semantic interoperability

coronary thrombosis
GRFGF fAljdARAGSRé
vs data lockin
vendorlockin

myocardial
infarction

SNOMEECT
22298006
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Application interoperability
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SMART®

Open standardsbasedtechnologyplatform

2 FHIR®

FastHealth InteroperabilityResources

Enablesnnovators to createappsthat seamlessly
and securely run across the healthcayestem for
patients doctors, and healthcare practitionets
improve clinical care, research, and public health.

Enableghe exchangeof clinical, administrative
public health and research data

For useworld-wide in awide variety of contexts
including inpatient, ambulatory care, acute care,

: . Electronichealth records(EHRand data
long-term care, community care, allied health, etc. ( a

warehousessupportthe SMARBtandard
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Are we improving?

Are we achieving?

Are we meeting the needs of our patients (customers)?
Have we had a good day or a bad day (week/month/year)?
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Learning Healthcare System
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FIGURE: A Continuously Learning Health Care System
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IOM ROUNDTABLE ON EVIDENCE-BASED MEDICINE

THE LEARNING
HEALTHCARE SYSTEM

Workshop Summary

BEST CARE AT LOWER COST

ath to Continuously Learning
Health Care in America

Patients Clinicians

Communities
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Weekly % of
patientswith
acceptable

waiting times.

<61%
61%- /5%
>75%

TIME (minutes)
250,0
Phase 1: Baseline Data Phase 2; Post Phase 3:
2000 + intervention Data Continuous
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0,0+

Time delay for providing Thrombolytic treatment.

ik R e

TSN X 26
............................. LCL: 7

——

15 9 13 17 21 25 29 33 37 41 45 49 53 57 61 €5 69 73 77 81 85 89 93 97 101

Q Manage Health Care Vol. 13, No. 1, pg327

Percent

Percent

100 -

80 -

40 -

20 -

100 -

80 -

60 -

40 -

20 -

% of patientswith acceptablewvaitingtimes:
specialcausevariation

Anhgj J, Hellesge A-MB. BMJ Qual Saf 2016;0:1i 4.

N3 \l

2014-03-03 2014-05-12 2014-07-21 2014-09-29 2014-12-08
Week

Three timeperiods, each showing common causeiation
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SYstem — Entire System =
LEVELS

Demand forvalue STRUCTURE PROCESS OUTCOMES
|mprOveme.r.]t _ ACCeSS measures: Case mbadjusted costs;
Accountabilityiransparency
readmissionspt experience
e.g. CC/HMI
ITERATIVE ITERATIVE RISK
IMPROVEMENT A y IMPROVEMENT ADJUSTMENT
SUPPLE¥.g. proceduresdrugs; admissions DEMANDe.g. agegender; diagnosis; ADLs, path resultsf

Patients at thecentre
Coproduction of health [ ]

Burden of Disease
4 Determinants of Health 4

= Measurement

*EBM = Evidenebased medicine



Definitive, standardized, quality measurement sets focused on outco

measures, only outcomes

N Engl J Med 2016;
374:504-506

A Many patientswith > 1condition

A Measurementpatient centeredvsdiseasecentered

A Process measurement stIB; processes get outcomes
A Huge burderof measurementor publicreporting



