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Components of the NMESH Proposal

® Goals
v' Feasible technically and sociologically
v Scalable to the national scale
v Robust and useful in disaster
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Components of the NMESH Proposal

® Goals
v' Feasible technically and sociologically
v Scalable to the national scale
v Robust and useful in disaster

® 3 Core Components

v" Indivo Personally Controlled Health Record (formerly PING)
= Conceived in 1998—opensource, web-based (NLM)

v Shared Pathology Informatics Network (SPIN)
= Opensource P2P network for data exchange and storage (NCI)

v Automated Epidemiologic Geotemporal Integrated
Surveillance (AEGIS)

= OQpensource, modular, disease surveillance system (NLM)
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NMESH Process

® Technical and sociological adaptability

v Inclusion of national leaders in standards (e.qg.,
Halamka/HITSP)

® Making use of multiple available testbeds
v" ONC demos, RHIOs
® Independent evaluation team from Wisconsin



: Children's Hospital 5% [Harvard
| pial 8
. \.LP @ Informatics Program :ﬁ' Medical School

Evaluation foci and evidence
® The biomedical and social value of the proposed application to
the individuals served

v' Commercial-grade, open source records integration approach
that permits individual control over access

v Cross-state records access & integration demonstration
® Insight into the potential value of the application to public health

v AEGIS draws data on-demand from ED databases: can
access information from Indivo folders

® Insight into particular elements of the advanced network
capabilities or the network specifications that are required for the
support of the application

v SPIN search capacity to return every instance of a given entity
with high precision and high recall

v High performance testbed demonstrated access performance
but not failure recovery
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Current impacts

2007 ONC NHIN demonstrations
Indivo rollouts
Connecting for Health/Markle Foundation Common Framework
Other Major SPIN implementations
v NIH Clinical and Translational Science Awards
v NCI Program
v caBIG program
HealthMap
Gene Partnership Project
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Current impacts

2007 ONC NHIN demonstrations and AHIC testimony

Indivo rollouts ]

Connecting for Health/Markle Founda] 1. Networked PCHRs
Other Major SPIN implementations | % P2P Surveillance System

v NIH Clinical and Translational Science Awards
v" NCI Program

v caBIG program
HealthMap
Gene Partnership Project
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Current impacts

2007 ONC NHIN demonstrations "Children's Hospital Boston
*MIT Medical

Indivo rollouts «Harvard University

Connecting for Health/Markle Foundation “assshare .
_ _ _ Interoperation with MinuteClinic

Other Major SPIN implementations eIndustrial Scaling (HP plus)

v NIH Clinical and Translational Science Awards
v" NCI Program

v caBIG program
® HealthMap
® Gene Partnership Project
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Current impacts

® 2007 ONC NHIN demonstrations and AHIC testimony
® [ndivo rollouts
® Connecting for Health/Markle Foundation Common Framewor
® Other Major SPIN implementations
Y .. . :
NIH Clinical and Translationa “The SPIN network offered a way
v NCI Program to build a network with a limited
v number of interfaces, but could
caBIG program use those interfaces in different
® HealthMap ways for different kinds of
_ ] reporting. As a result, we have
® Gene Partnership Project been able to optimize our clinical

reporting framework for that one
purpose, while using SPIN to
provide public health reporting
among the same entities."
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SPIN is the centerpiece of the :
informatics core of the Harvard Current impacts
CTSA application as well as

regional and national scale : :
efforts strations and AHIC testimony

® Connecting for Health oundation Common Framework
® Other Major SPIN implementations

v NIH Clinical and Translational Science Awards
v" NCI Program

v caBIG program
® HealthMap
® (Gene Partnership Project
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Current impacts

2007 ONC NHIN demonstrations and AHIC testimony
Indivo rollouts

Connecting for Health/Markle Foundation Common Framework
Other Major SPIN implement{ t,e Healthmap project arose

v NIH Clinical and Transl; from the GIS focus within
NMESH

v" NCI Program

v caBIG M
HealthMap

Gene Partnership Project
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Current impacts

2007 ONC NHIN demonstrations

Indivo rollouts

Connecting for Health/Markle Foundation Common Framework
Other Major SPIN implementations

v NIH Clinical and Transla{ the informed Cohort concept

v NCI Program arises from the NMESH/Indivo
projects

v caBIG program
® HealthMap %

® Gene Partnership Project
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SPIN Overview
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Birds-eye view of SPIN

(Web browser)

HTTP

Query
Composer

(Web server)
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Not Registered? Mational Institutes of Health | Brigham & Women's Hospital

ot Registens Mational Cancer Institute | Beth Israel Deaconess Medical Center
Cedars-5Sinai Medical Center
Children's Hospital

Dana-Farber Cancer Institute

username: demo2 Mazsachuszetts General Hospital
Qliwve Wiew Medical Certer
passwWord: HELE Medical Certer

WA Grester LA Healthcare System
driversity of Fittsburgh Medical Center

£ Vi e

The objective of this initiatve is to use state-of-the-art
infformatics technigues to establish an Internet-based virtual
database that wil allow investigators to locate appropriate
human tissue specimens for their research.

The SPIN software will allow approved researchers access
to data that describe archived tissue specimens across
multiple institutions while still allowing those institutions to
maintain local control of the data. The need for this capability
has been fueled by the growing use of tissues, diagnostic
specimens, and their related clinical data in modern
biomedical research.
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Indivo PCHR Overview
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Personally Controlled Health Records

® A container to store and share your personal health
iInformation

® A “quicken for health care”
® A “health bank” account
® Provides a “virtual medical home” for patients
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BMJ

® A PCHR stored all of an individual’'s medical
history In a container with:
v patient control
v interoperability
v open standards

Information in pr‘u{‘[ic*r:

Public standards and pﬂtientﬂ* control: how to keep
electronic medical records accessible but privat.e

Kenneth D Mandl, Peter Szolovits, Isaac 5 Kohane

BM | 2001:322:283-7
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Patient role

® Patients can
v' access the record
v’ grant access to others
= specific to their role
= of selected portions of the record
v store their record in a location of their choice
v annotate in the record (but not delete)
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PCHRI

The Harvard Medical School Meeting on Personally
Confrolled Health Record Infrastructure

WWW.PCHRI2006.0RG
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Potential RHIO pitfall:
hospitals do not have a history
of sharing information

® Proprietary

® Perceived competition

® Privacy

® Health Insurance Portability and Accountability Act
® No dedicated resources to do so
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The patient has rights to request the record

d
<

May | please have my record?
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Currently . ..
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What if we gave patients a tool to request their
records electronically?

. w7,

Indivo Server
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And create a personal health record

. w7,

Comprehenswe record
aad  [Ndivo Server
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The collection of these records is the population
health database

.

Indivo Server
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Rely on individual rights

® Confront privacy head on by exercising individual
rights to information

® The patient is the integrator of his/her own
medical record
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AEGIS Population Health Monitoring
Overview
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Observed data

150
|

100
|

visits[, 7]

50

o

Daily counts of ED visits for respiratory syndromes from 1992 to 2002
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The model forecast

® Model with autoregressive components, seasonal trends, other
trends, covariates

data
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| | | |
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40

0 500 1000 1500 2000 2500 3000

Time
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Biological validation
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Age differences
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Defining pediatric targets

AGE GROUP

0-2
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5-10
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Am J Epidemiol 2005
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EDITORIAL DESK

Influenza Vaccine for Children

(NYT) 261 words
Publizhed: February 25, 2006

e nation's top adwizsers on vaccihe policy have taken a wise f tirmd step 1
- c:-mmendm,g that all chﬂdren ﬁ'c-m 2to D j.FEEL't'S t:-ld be vac cmated agamst

Any mother or father can endorse the wisdom of vaccinating young chaldren -- not just to protect
the youngsters, but also to prevent them from mifecting the rest of the household wath bugs picked
up at preschools or on neighbothood play dates. Expanding vaccinations for children could help,
at least in a stnall way, to reduce the burden of influenza in the cormmunity.

Cur only qualt 15 to wonder whether even more children should be vacciated to protect us all
frotn the flu bugs circulating in elementary, middle and ugh schools. The adwisory comrmttee
seetns to have himited its recommendation at least in part because of concerns that the troubled
vaccine industry may not be able to meet a much ligher demand. But in the long run, it would
take sense to ramp up production capacity and vaccinate nrtually everyone as a prelude to
preparing for mass vaccinations should an mfluenza pandemic strike.
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HealthMap

Global disease alert map
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NMESH Integrative Products

1. Contextualized Risk
2. Self-scaling NHIN-biosurveillance example

3. Networked PCHR
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Approach to National Health Information
Network

® Self-scaling architecture--encourage voluntary
regional collaborations that coalesce to form a
nationwide network.

v' distributed approach

v enable strong institutional autonomy

v transparency to ensure patient trust

v variable levels of identifiable information
v variable access levels of access
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Linked reaions—in practice
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Anonymized data
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Anonymized data
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Query under public health
authority
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Return appropriate data
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534 BECICH, Lessons Learned from SPIN

E.ditorial comments
Lelitorial m

Lessons Learned from the Shared Pathology Informatics
Network (SPIN): A Scalable Network for Translational Research
and Public Health

MictiarL 1. Becici, MD. PuD

® ] Am Med Inform Assoc. 2007;14:534-535. DOI 10.1197 /jamia.M2477.

The article by McMurry et al. in the current issue of JAMIA ing agreements ...”." This work includes successful devel-
dosulbgs an innov atl\ e dl(.hl‘[t‘(. ture to support thlOl’Ldl opment, integration, and support for de-identification
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ONC-funded interregional architecture
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DAN | EL N |G Hl N |ND|I"'-"IID FERSOMALLY-CONTROLLED HEALTH RECORD

MESSAGES | SUBSCRIFTIOMS | EXPORT RECORD | SHARIMNG | LOG QLT

My Indivo Record

HOME MEDICATIONS

cemsonAL Medication Detail RRSUNEIRG

| Edit This Document ANNOTATIONS

MEDICATION WAME ADD HEW AHHOTATION
Tapazole (prescription)

APPOIMTMENTS
CLIMICAL MOTES

LaB TESTS DoOSE

IMIBALUMIZATIONS 5 lllg Add
MEDICATIOMNS ECOUTE

FROBLEM LIST ])}.— mouth

VITAL SIGNS
FREQUEMNCY

SURVEYS
once a day
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eOe Indivo - Personally-Controlled Health Record 4
& “:;, i\ ® hitp://134.174.11.41 jviewer.php v Gl
Latest Headlines
[f# NFL.com - GameCenter : Game 5... Statsworld ® Indivo - Personally-Controlled He...
DAN | E I_ N IG Rl N INDIVO rersonALLY-CONTROLLED HEALTH RECORD
MESSAGES | SUBSCRIFTIOMNS | EMPORT F RL | SHARIMNG | L T

My Indivo Record

HOME

e Subscribe To Children's Hospital Boston

PATIENT IDENTIFIER *
APPOINTMENTS

[1234586

CLIMNICAL NOTES

This is the unique identifier provided by Children's Hospital Boston.
CONSENT

[v] Tagree

I agree to allow this subscription agent to remotely update my record.

save | cancel |

Done

Adblock
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ene Indivo - Personally-Controlled Health Record
\,:n ’:7 (J/L\ ® htp://134.174.11.41 viewer.php v Gl

Latest Headlines

4+ NFL.com - GameCenter : Game 5... Statsworld # Indivo - Personally-Controlled He...

DAN | E |_ N IG RI N INDIVO rersoNALLY-CONTROLLED HEALTH RECORD

My Indivo Record

HOME SUBSCRIPTIONS

g Subscribe To MA-SHARE RHIO

PATIENT IDENTIFIER *

[9878654

This is the unique identifier provided by MA-SHARE RHIO.
CONSENT

[+ Iagree

I agree to allow this subscription agent to remotely update my record.

save | cancel

Done Adblock



: Children's Hospital
r' I
. \.LI) @ Informatics Program

88 Harvard
Medical School

866

Indivo - Personally-Controlled Health Record

~ = [ml

Latest Headlines

® hip://134.174.11.41/viewer.php

[/l NFL.com - GameCenter : Game S... Statsworld ® Indivo - Personally-Controlled He...

INDIVO rersoNALLY-CONTROLLED HEALTH RECORD

DANIEL NIGRIN

My Indivo Record

Your Subscriptions

CLICK AN AGENT TO VIEW OR CONFIGURE YOUR SUBSCRIPTION.

CHILDREN'S HOSPITAL BOSTON
This agent will securely update your record with signed data from the live Children's Hospital Boston database.

Update Interval: 24 hours

MA-SHARE RHIO
This agent will securely update your record with medication, allergy, and problem [ist data.

Update Interval: 24 hours

Available Subscription Agents

CLICK AN AGENT FOR MORE INFORMATION.

CAREGROUP - BETH ISRAEL DEACONESS MEDICAL CENTER
This agent will securely update your record with data from the CareGroup database.

Update Interval: 24 hours

MIT MEDICAL
This agent will securely update your record with data from the MIT Medical database.

Update Interval: 24 hours

HARVARD UNIVERSITY HEALTH SERVICES
This agent will securely update your record with data from the HUHS database.

Update Interval: 24 hours

Done

Adblock
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Connecting for Health - USER, GUEST - [Nigrin, Daniel]

]

File  Wiew ‘Windows Help

JdH g

Lazt Name First Mame: Middle Mame

|Nigrin |Danie| |

Strest City State Zip

Gender |M = Bithdats [11113/1585 JE2 ST I |MF|N [ Institution

Fed fields are required Advanced Querying |

Hgrin, Danid Endive &t ChildrensBoston. Fudive it Childrens Boston. hitp: tierg chip indive installation : dnigrini3ping.chip e1g Age: 41 Years fuser USER, GUEST )
Query Parameters
NAME: Nigrin, Dandel

SEX: M
DOB: 19-Nov-65

Medication Dispensing History:

Medication Dosage Last Filled Date
. - Our “Watson, come here | need you”
Clinical Results: ] y
Date  Description Flapsed  Rd ]
20-Apr-06 08:58 171 Days E} m O m e nt
Blood Glucose a3
20-Apr-06 05:02 171 Days Elood Glucose P "é"“.‘m”é_chipmg, divoaichilirenshoston Indiveatchildrenshoston Hiig://Org, Chip Indivo.Installation ) {a)
Blood Glucose 2790 mgdl
20-Apr-06 07:d6 -172 Days Blood Glucose E-g. ] N Déaniile;.chip.nrg,' . = o e 5 o Hitp://Org, Chip.Indivo.Installation ) {a}
Blood Glucose 2520 mgidl
Nigxin, Daniel
10_spr 06 09:25 172 Days Blood Glucose (i’g’.“". é‘“‘.;:g_chipmg, divoaichilirenshoston Indiveatchildrenshoston Hiip:/iOrg, Chip Indivo.Installation ) {a}
Blood Glucose 2070 mgdl
18- Apr-06 04:39 -172 Days Blood Glucose E.g. : B D;n.::;chm (i T P ~ = o e N Hitp://Oxg, Chip Indivo. Installation ) {a}
Blood Glucose 2010 mgdl
18- Apr-06 09:08 173 Days Blood Glucose ?g M Danil;.‘e;ch]p org, Ind S hoston Hip://Org Chip Indivo. Installation ) {a}
Blood Glucose 1410 mgdl
Nigxin, Daniel
16-Apr-06 05:11 173 Days Blood Glucose (i’g‘.“". é““.:g_chiplor&, divoatchildrensboston Indivoaichildrenshoston Hiip:/iOrg, Chip.Indivo.Installation ) a}
Blood Glucose 2310 mgdl
18-Apr-06 01:31 178 Days Blood Glucose F‘g" rin, Dé’“i;";chipmg, e
Blood Glucose 1630 mgfdl
Nigxin, Daniel
18-Apr-06 D6:24 174 Days Blood Glucose (i’g’.“". E”‘.:g_chiplor&, divoatchilirenshoston Indiveatchildrenshoston Hiip:/iOrg, Chip Indivo.Installation ) {a)
Blood Glucose 2400 mgdl
17-Apr-06 10:11 -174 Days Blood Glucose E-g. i . Déaniile;.chip.nrg,' - . N - q o Hitp://Org, Chip.Indivo.Installation ) {a}
Blood Glucose 200 mgidl
Nigxin, Daniel
17 Apr-06 07:24 174 Days Blood Glucose e S S Hiip:/{Ore, Chip Indive. Insiallation ) fa}



Children's Hospital %8 Harvard

. . . % .
Informatics Program L Medical School

- Indivo

) | o @ Server
Encrypted A
Data Store “"f
Indivo API
T T I
PCHR = | Subscription
Applications é ; GT) Ef) Agents
Hospital Pharmacy Third Party
Health s
Information Public Health
Exchange

Data Providers Services



@ Children's Hospital 5% [Harvard

(l\_ii) 1

: D 1 ;
¢/ Informatics Program i Medical School

Informed Cohort

Kohane et al,
Science, 2007

u® ORUIV
MEDICINE

R h I - h - h Well-intentioned regulations protecting privacy
ee sta IS I ng t e are denying important information to patient
subjects. Advances in information technology

Resea r[: he r- Pati ent cnm pact mean that a better approach to clinical

research is possible.

Isaac S. Kohane,"*** Kenneth D. Mandl,'*? Patrick L. Taylor,2* Ingrid A. Holm,%*
Daniel J. Nigrin,"*? Louis M. Kunkel>**

Personal/famil
history, cunsen&; Broadcast ICOB review and edits
=% f‘
Genomic data v B,
‘ Tuning in - .
[ Personally controlled
{'it ?ﬂ health records

Sly o TSN

ot

Anonymized cohort database , .
Analysis

Health care data .
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Summary of Products
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Summary

® Goals
v' Feasible technically and sociologically
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Summary

® Goals
v' Feasible technically and sociologically
v Scalable to the national scale
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Summary

® Goals
v' Feasible technically and sociologically
v Scalable to the national scale
v Robust and useful in disaster



