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. The Tapestry of Potentially High-Value Information Sources That May be Linked to an Individual for Use in Health Care

STRUCTURED DATA
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Probabilistic linkage to validate existing data or fill in missing data

Examples of biomedical data

Ability to link data to an individual

|
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Pharmacy data

1A 2014

Claims data

Health care center {electronic
health record) data

Registry or clinical trial data

L
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Data outside of health care system

m Easier to link to individuals
m Harder to link to imdividuals
m Only aggregate data exists

Data quantity
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Despite $48B Investment in EHRS,
Point of Care is a Walled Garden
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Invention of the World Wide Web

« Built over the existing TCP and IP protocols, it
consisted of 4 building blocks:

« A textual format to represent hypertext
documents, the HyperText Markup Language
(HTML).

« A simple protocol to exchange these documents,
the Hypertiext Transfer Protocol/ (HTTP).

« A client to display these documents, the first Web
browser called WorldWidelWeb.

« A server to give access to the document, an early
version of Attpd.

© Boston Children’s Hospital 2017


https://developer.mozilla.org/en-US/docs/Web/HTML
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Parsimonious Standards to Create Interop

1. Substitutable apps
2. Triger-able decision support
3. Patient-generated data

4. Push button population health

© Boston Children’s Hospital 2017
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No Small Change for the Health Information Economy
Kenneth D. Mandl, M.D., M.P.H., and Isaac S. Kohane, M.D., Ph.D.

he economic stimulus package

sivned by President Earack
Obama on February 17 included
a $19 billion investment in health
information technology. How can
we best take advantage of this
unprecedented opportunity to
computerize health care and stim-
ulate the health information econ-
omy while also stimulating the
U.S. economy? A health care sys-
tem adapting to the effects of an
aging population, growing expen-
ditures, and a diminishing primary
care workforce needs the support

2009

of a flexible information infra-
structure that facilitates innova-
tion 1n wellness, health care, and
public health.

Flexibility 1s critical, since the
system will have to function under
new policies and in the service of
new health care delivery mecha-
nisms, and it will need to incorpo-
rate emerging information tech-
nologies on an ongoing basis.
As we seek to design a system that
will constantly evolve and encour-
age innovation, we can glean les-
sons from large-scale information-

© Boston Children’s Hospital 2017

technology successes in other
tields. An essential first lesson
is that ideally, system components
should be not only interoperable
but also substitutable.

The Apple iPhone, for example,
uses a software platform with a
published interface that allows
software developers outside Apple
to create applications; there are
now nearly 10,000 applications
that consumers can download and
use with the common phone in-
terface. The platform separates
the system from the functional-
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Designing the app store for health

BACTA
MEDICAL CENTRE

Bloodwork Cardiology Result

Patient info
nave: John Doe

COLLECTED: 11
GENDER-M  AGE:49 Dpo08:01/10/1961 RECEIVED: 11

ORDERED BY: Dr. Francis Pulaski
Bellevue Medical Centre
lamard@bac d.ed

About this test
This report evaluates your potential risk of heart disease, heart attack, and stroke.

Your results

CRP level test nin the blood linked to inflammation of blood vessels
Lowrisk  Average High risk of cardiovascular disease
Total cholesterol level

Desirable Borderline High

LDL “bad” cholesterol

Optimal Near Borderline High Very High
Optimal  high

HDL “good" cholesterol

Low Normal High

Your risk You show an elevated risk of cardiovascular disease

r with normal bl

Your risk would be lowered to
ut family f e

= 12% if your k re 120mm
of 10% if y
6% if you reduced ¢ 8/DL
U aind cholesterol level to calculate your 10 risk of a cardiovascular event at ReynoldsRisk.org
What now?
Diet & exercise- g smoking- Ask your doctor Consider retesting
C your crease your bout statins or other )

) improt

ero

evels

t can
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No Small Change for the Health Information Economy
Kenneth D. Mandl, M.D., M.P.H., and Isaac S. Kohane, M.D., Ph.D.

technology successes in other
fields. An essential first lesson
is that ideally, system components
should be not only interoperable
but also substitutable.

The Apple iPhone, for example,
uses a software platform with a
published interface that allows
software developers outside Apple
to create applications; there are
now nearly 10,000 applications
that consumers can download and
use with the common phone in-
terface. The platform separates
the system from the functional-
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Certification Requirement

‘has published application programming interfaces and
allows health information from such technology to be
accessed, exchanged, and used without special
effort through the use of application programming
interfaces or successor technology or standards, as
provided for under applicable law, including providing
access to all data elements of a patient’s
electronic health record to the extent permissible
under applicable privacy laws;

Download

' my data’

B Microsoft Azure

Google Cloud
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— Official Website of The Office of the National Coordinator for Health Information Technology (ONC)

TOPICS | HOWDOI? | BLOG | NEWS | ABOUTONC

egulation, and Policy

Notice of Proposed Rulemaking to Improve the
. Interoperability of Health Information

The U.S. Department of Health and Human Services (HHS) recently

Notice of P d Rul king to Imp|

the Interoperability of Health Inforn

proposed a new rule to support seamless and secure access,
exchange, and use of electronic health information (EHI).

The proposed rule is designed to increase innovation and
competition by giving patients and their healthcare providers

e secure access to health information and new tools, allowing for
more choice in care and treatment. It calls on the healthcare
industry to adopt standardized application programming interfaces
(APIs), which will help allow individuals to securely and easily
access structured EHI using smartphone applications.

The proposed rule places a strong focus on a patient's ability to access their health information
through a provision requiring that patients can electronically access all of their EHI (structured
and/or unstructured) at no cost. Finally, to further support access and exchange of EHI, the proposed
rule implements the information blocking provisions of the Cures Act. The rule proposes seven
exceptions to the definition of information blocking.

HL7 FHIR
ARGONAUT PROJECT

/ ‘@
The public comment period is now open for the proposed rule. We value all of your feedback -

both positive and negative as it helps inform the rulemaking process. Below are the steps to
submitting your comments:

Download the Proposed Rule [PDF - 3.2 MB]

Comment on the Proposed Rule

Comments on the proposed rule are due by 11:59 pm ET on May 3, 2019.

Fact Sheets on the Proposed Rule

Implementation of Cures Act Conditions and Maintenance of
and Executive Orders [PDF - 1.4 Certification Requirements

MB] [PDF - 805 KB]

Information Blocking -
Summaries of the 7 Exceptions

[PDF - 578 KB]

( Health Data

Health Records

Q Search

= AllRecords

5. Allergies
Clinical Vitals

Conditions

KV

SMART®

Immunizations

{. LabResults
Medications

Procedures

SOURCES

Penick Medical Center

Widell Hospital
Patient Chart Pro

u
EH u
Tod Health Data
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A commercially viable app

Demos | Tutorial | Feedback

Next Dose

Drug Name SIG Instructions

Links Med Type

Aspirin Tablet 81mg 1 once daily [morning] for preventing blood ﬂ u Qral Pill
clots in the legs

Carvedilol Tablet 25mg 1 twice daily f] u Oral Pill
Fish Qil Capsule 1000mg 2 once daily _J u Qral Pill
Flovent 100mcg/inh 1 puff every 12 hours ﬂ u Inhalant
Irbesartan Tablet 300mg 1 once daily ;J n Oral Pill
Metamucil Sugar-Free 1 teaspoon three times daily ﬂ u Oral Liquid
Omeprazole Delayed Release 1 once daily ;J n A Cral Pill
Tablet 20mg

ProAir HFA 2 puffs every 4 hours for asthma ;J n n Inhalant
Synthroid Tablet 50mcg 1 once daily f] u Oral Pill
Systane ophthalmic solution 1 drop each eye twice daily ;J n n Ophthalmic
Vitamin D3 Gapsule 5000 iu 1 once daily j u Oral Pill
Zetia Tablet 10mg 1 once daily :J n Oral Pill

Blue SIG: SIG not recognized
data

Blue Drug: Medicine not
recognized

Edit unrecognized

| = Clarify SIG
instructions

n View PMI (Personal Med
Instructions)

i Med detail unavailable

© Boston Children’s Hospital 2017
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The App Gallery

Meducation RS

meducation First Databank

Meducation® is accessed from within EHR workflow and
converts patients’ complex medication instructions into plain
language for low health literate and limited English proficient
patients. Low health literate individuals are more likely to take
their medicines incorrectly, be hospitalized, mismanage chronic
conditions and visit the emergency room.

Meducation reduces medication errors and improves
medication adherence by providing actionable Sig-based
instructions. Meducation is not static patient education material
(PEM). Meducation uses the patient’s drug and SIG information
fro Integrated with your EHR or Pharmacy system, Meducation
uses a patient’s medication and SIG information to create
personalized medication instructions that can be delivered to
patients printed, or as part of their discharge documents,
without interrupting clinical workflow. Meducation has proven

to increase medication adherence, improve patient satisfaction —_— =
. ' " -

and reduce hospital readmission rates, particularly for Low ﬁ

Health Literate and Limited English Proficient patients. —————

Meducation instructions and summaries:

+ Are at a 5-8th grade reading level for patients with literacy
issues

+ Summarize patients' complex medication regimens in a single
page

* Provide detailed instructions for 5000+ medications and more
than 150,000 NDC codes

+ Offer 6 font size choices, for the elderly or vision-impaired

+ Unambiguously depict the patient’s specific SIG (prescription
dose and frequency) using the "Universal Medication Schedule”

* Include pictograms depicting usage, to reduce dosing errors.

* Link to a library of multilingual videos that demonstrate proper
use of particularly difficult devices or medications.

+ Are all available in 20+ languages for limited English proficient
patients

* Present information in research-based, engaging and intuitive
farmats that reduce cognitive overload

Designed for FHIR Compatibility
Clinicians & Patients DSTU 2,5TU 3
Categories

AMIA 2018, Patient
Engagement, Medication

J M I R 2 O 1 9 bsiog - iy
Other, Site-Based, Per User

Call (800) 633-3453 and select option #8 to speak with a sales
consultant.

Athena Health RRUE<g 05 Support: Web

EHR Support: Epic

© Boston Children’s Hospital 2017
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Can’t launch apps
at just the right moment

during the decision process
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Triger-able decision support

CDS HOOKS®
1,

EHR triggers a CDS hook and
invokes a remote service

)

CDS

CDS Service executes
its own rules, leveraging

FHIR data as needed

Services

information card

S$200 per month
(patient pays $30)

Returns CDS cards EHR

suggestion card (rendered and displayed by EHR) FHIR Server

Try HCTZ as first-line

Switch to HCTZ

smart app link card

Managing hypertension?

% Launch JNC 8 Rx Pro

© Boston Children’s Hospital 2017
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Patient generated data are non-
standardized and in a separate silo
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Modularity of software and sensor products to detect atrial ] software buitt and maintained by listed manufacturer
fibrillation through connected technologies

. Software built and maintained by third party

Sensor Data Algorithm to Inform,
Operating System Collection (“Raw” Algorithm Signal Diagnose, and/or User Inturl’a_:a &
(OS) Data) Data Processing st i User Experience

AliveCor

AliveCor KardiaBand for Apple Watch

AliveCor App & Afib algorithm
Cardiogram App & Afib algorithm
Apple OS, Apple Watch Apple PPG Analysis SaMD Algorithm Appie O1C ECG

SaMD App

Fitbit Hardware Fitbit App, Purepulse Data, & Afib algorithm

Xiaomi

\

NPG Digital Medicine 2019

© Boston Children’s Hospital 2017
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The SMART Markers Framework (coming soon)
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Problem #4

Getting reference population data (for
model building, updating) out of EHRs
into analytic platforms is really hard
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Push button population health /FLAT FHIR

. Enhancing FHIR to
. Support Bulk Data access

The Intersectio d Paolicy:

EHR Pupulatlun Leuel DHtE

Exports to Support Population M

Health and Value CENTERS FOR MEDICARE & MEDICAID SERVICES
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