Telemedicine and Telehealth: The Future IS NOW!
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Through incorporation of telemedicine technology
into our daily practice of medicine, we can optimize

« Patient care

* Quality and outcomes
 Population health
 Customer service

« Access

* Practice efficiency

» Job satisfaction
 Cost savings

\
Childrens National ..



What is Telemedicine/Telehealth?

1. Telehealth: Use of technology to bridge distances in any
aspect of medicine including clinical care (telemedicine),
administrative functions, education, research, quality
improvement, and advocacy

2. Telemedicine: Use of technology to conduct clinical
medicine at a distance

« Traditional subspecialty telemedicine: Hospital to hospital, clinic
to clinic, MD to MD, MD to home

« Rapidly growing direct to consumer telemedicine: via computer,
tablet, smart phone...
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Global Telehealth Services Market Growth

Billions of US Dollars

$58.8

30% Large Employers
$6 Billion Savings/2 years

2010 2011 2012 2016 2020
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Building a Telemedicine Practice

Remote
Monitoring

Mobile
Health
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Use Cases May Be Achieved Across Multiple Modalities

Telehealth Use Cases, Relevant Modalities, and Investment Required
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Our Infrastructure: Videoconferencing

eec0 ATAT = 8:29 PM

Enterprise Video Network < Back Profile

0 Sa‘m Lin

Over 100 sites/400 users

Room, desktop, PC, tablet/smartphone
Partners in 21 states and 19 countries
15 Years: 15,000 consults/3,000 conferences .

Sam Lin

Sr. Video Engineer

Text Message

State of the art upgrade in progress:
Convergence of video and Webex: Jabber
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Our Infrastructure: Asynchronous

e VPN Lifelmage Cloud Server
Cloud based software that enables
 Machines physicians to send and receive exams
. to and from colleagues and import
Remote PACs them into a patient's EMR. Shared
e Direct Iog in to remote account with Children’s Boston
PACs systems T
e SFTP (Historical) T
usAGERepoRTS 0 ©co m
([ ]

Our PACs (Xcelera)

* Full program: Client
* View only: Web
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Objectives

1. How did we get here?
2.Where are we going?

\
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TELEMEDRICING JOURNAL Live Transmission of Neonatal Echocardiograms from

Volume 5, Number 4, 1999 Underserved Areas: Accuracy, Patient Care, and Cost
Mary Ann Liebert, Inc.

CRAIG SABLE, M.D., FA.CC, F.A.AP.,! THERESA ROCA, M.I2.,2 JACK GOLD, R.B. P, 2
Al BERT GUTIERREZ, M. D 3 BILEEN GULOTTA, RD.CS. 2
and WALTER CULPEPPER, M D}




Washington, DC 1998




PEDIATRICS

OFFICIAL

JOURMNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

Impact of Telemedicine on the Practice of Pediatric Cardiology in Community

Hospitals

Craig A. Sable, Susan D. Caommings, Gail D). Pearson, Lormraine M. Schratz, Russell C.
Cross, Enic 5. Qu.ive:rs_, Harish BEudra and Gerard E. Martin
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...Is diagnostic, improves patient care
and echocardiography quality, is
efficient, and impacts referral patterns.

Telemedicine eliminated the need for
consultation in 194 cases ....This

resulted in average time savings of
4.2 person-hours/wk...
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History of Pediatric Tele-Echocardiography

* 1989, 97— Finley, Nova Scotia: Real time over POTS, cost savings
* 1993 -—Strobczyk, Kentucky: Store and forward over POTS

* 1996 — Fisher, Chicago: Real time over single ISDN line

* 1998 —Rendina, North Carolina: Reduced length of stay

* 1999 — Houston, Glasgow: 100% accuracy requires 3 ISDN lines

* 1999 —Randolph, Minnesota: Accuracy, management over T1
* 2006 - Lewin, Seattle: 769 studies/3 ISDN lines/99% accurate

+ 1999 - Scholz, lowa:

o Pediatrician 15% 24%
Positive echos Peds Card 24% 83%

* 2003 -Sharma, New York: Live fetal echo accuracy/3 ISDN lines

e 2011- Mckrossen, Belfast: Store/forward fetal echo accurate N
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Original Research
- The Evolution of Pediatric Tele-echocardiography: I
15-Year Experience of Over 10,000 Transmissions

2000

®m Guam

1500 | Anita Krishnan, MD, Mary Fuska, MHS, Ron Dixon, MD,
and Craig A. Sable, MD, FAAP, FASE

= New Mexico

Delaware
1000 m Virginia
m District of Columbia
500 = Maryland
0
S SIS TS S S s s \
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Outcomes

2%

m Medical Management

m Qutpatient Follow up
Discharge

® CNHS Admission

\
Krishnan et al. Telemedicine and e-Health. 2014 Aug;20(8):681-6 Children’s National .



Technology Transition
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IP Expansion: Live Sites

10

mI|P m|SDN

N A~ OO

o
|

;7eeeeeeeeeeeeeee
00000000 o, 0, ~0, ~0, *0, 0

\
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IP Expansion: Store and Forward Sites
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m Cloud
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Krishnan et al. Telemedicine and e-Health. 2014 Aug;20(8):681-6 Children’s National .



Multicenter Study

Patients without Critical Heart Disease

Telemedicine
(n=338)

Control
(n=338)

1.0

Percentage of Patients Transported Total Length of Stay

Webb CL, Waugh CL, Grigsby J, Busenbark D, Berdusis K,

\
Sahn DJ, Sable CA. J Am Soc Echocardiogr. Jul 2013.
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Pulse Ox Screening for CCHD
Demand for National Telemedicine So

Active LegislationllLegislation Enacted lllRegulatory Addition to NBS Paneljll Multi-Center Screening or Pilot Project

http://cchdscreeningmap.org/

ution

Critical
Congenital
Hearth
Disease M
Screening
Program :
Toolkit \

A Toolkit for Implementing Screening « 4th Edition
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Our Regional Network

Contracted Sites
W Cardiology

P Genetics

4 Neurology
~ Pulmonolo

¢ Diabet

Cardiology:
' Consult
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Number of Telemedicine Sites
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Number of Telemedicine States/Territories
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Neurology: EEGS

350 Reston Hospital

300 = Mary Washington

250 _
St. Marys Hospital

200

150 Prince Georges Hospital
Center

100 ® Peninsula Regional
Medical Center

50 ® Anne Arundel Medical
0 Center

2010 2011 2012 2013 2014 \
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Neuro-Oncology Tumor Boards
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Genetics, Pulmonary and Diabetes

300
250
200
150
100
50
0

m Diabetes
= Pulmonology
m Genetics

2009 2010 2011 2012 2013 2014
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Genetics APP

{ Back Edit Patient Details

{ Back Edit Patient Details

| Done |

4 steps are involved in submitting the case to @

CNMC. 2 more step(s) to go! Exam Photos

Supplemental Photos

4 steps are involved in submitting the case to a
CNMC. 1 more step(s) to go!

Step 3: Family History

Add Sibling

Step4: Exam Photos

(\/ | Posterior FaciaD

Paternal
Grandparents

Maternal
Grandparents

(TR varl) (on and)

if ——

J & ® ®© R YT & & X

Demographic Medical History Family History Photos CheckList Demographic Medical History Family History Photos CheckList
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Diabetes

Dear Flora-

| just wanted to
in conjunctig

Rad your entire team have done for me and my children. The diabetes program here at PRMC

The d Iabetes prog ram here at daughters take good care of their health and it has allowed me to continue working

P R M C In Con 1 u nCthn Wlth gest daughter was diagnosed at 3 ¥ years old with type 1 diabetes my world was
J support here at PRMC back in 2008 so we traveled back and forth every 2-3
il 1 pm. My daughter would miss 1 whole day of school and either myself or my ex-

Ch i |d ren,s Hospital i n DC haS come here every other visit so the strain was better. After Pam left to pursue other
been a gOdsend for me- .the time) was also diagno, : hat Children’s

altering that it is 08 g eTene *~In July | thought | was not going to
| have worked here since 1996 e capacity (W 2 ort hiatus from here fror_n J_ be able to handle tWO type 1

| would be at a loss to keep up orking full time. This service and its locatio
and still support myself. | kno at | am not the only person out there that

service here on the shore. It can be very lonely and isolating as a parent wit dlabetlc Chlldren_ my klds Or I dld
resources from those parents and they feel alone and helpless. The financial

feel that strain and pressure, but having you and your team here reduces that nOthlng Wrong tO get thlS
In July | thought | was not going to be able to handle two type 1 diabetic childr, dlsease e but you have helped me
helped me see that there is light!!l | wanted to say thanks for everything that . .

see that there is light!!!

can ever do to help grow this service and support other parents/families | am wi
services are needed here at PRMC and it helps the community. | would be lost without

Kelly

\
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TeleDiabetes: School
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Business Modeling

FY14: $21 million charges/$8 million
collected:

New partner institutions/systems
Expansion at existing sites

New Specialties

Global markets

36 telecardiology babies referred for
surgery/cath

Clinical

Clinical efficiency Revenue Grants/Philanthropy
Patient satisfaction Consultation

Direct :
: ; Education
Communication D — Branding

Non-
Clinical
Revenue

Practice
Efficiency

\
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Home Health

A kg

o—O
?0541541

5395

o

o
o 532
@ 527
5.24

o

518

o

5.16

0@

514514514

Childrens National ..

8(2):227-35

Weight
570 =

5.60

Weight for Age Percentile Change

5.501

Stage | Discharge to Stage || Admission

5.40+

5.301

By

5.201

5.104

- 2 or more %tiles
o +/- 1 %tiles

® + 2 or more %tiles

Cross R, Steury R, Randall A, Fuska M, Sable C.

Future Cardiol. 2012 Mar

—

Monitored
My Vitals N

Take

Not Monitored
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Remote Monitoring Devices

=
_ Reduced
@Iﬁlﬁ readmissions
L]
f -\ Improved care

. Improved chronic
| | disease-related + m coordination

mortality

Reduced ED visits

)
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Surgery

Playing, Motion JPEG

006

Quad Stream v | Go

lar Surgery OR12

COMPREHENSIVIE
SURGICAL MANAGEMENT
OF CONGENITAL HEART DISEASE

SECOND EDITION

RICHARD

A. JONAS

LB
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Communicable Disease Solution

@ z4hr Isolation Room : \E.',S

Children’s National ~ cNmC’s Existing Network
Medical Center. Cerner EMR Database

Cart Moved to ED
as Required

Isolation Room 1

Cisco Jabber Server

Telehealth Cart with
Cisco C20 Codec

ViTel Net PC

High-Res Capture Card
Stethoscope

General Exam Camera
Portable Ultrasound-Rad.
(not included in pricing)

Isolation Room 2

Family - Roaming

using iPad, etc with
, Wireless Connection

% Within CNMC

Family Room

within

CNMC Facility

Telehealth Cart with
Cisco C20 Codec

ViTel Net PC

High-Res Capture Card
Stethoscope

General Exam Camera
Portable Ultrasound-Rad.
(not included in pricing)

VITEL NET PROVIDED

CNMC PROVIDED

Control Station
Roaming Cart

gy =

Telehealth Cart with
Cisco C20 Codec

Dual Monitors

2 ViTel Net PC’s

2 High-Res Capture Card
Local Database
Stethoscope - Receiver

VITEL NET PROVIDED

Physicians with access to existing
CNMC Network

Physmans connect via
existing technology for

E patient record access

Video via attached
or built-in webcam
using Jabber

video software
.

CNMC PROVIDED



Emergency Medicine
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Emergency Medicine

TABLE 4. Referring Provider’s Perception of Quality of Care With Telemedicine and
Telephone Consultations

Provider Survey Questions Telemedicine Telephone

Clinical skills of the pediatric critical care physician, mean (95% CI) 6.82 (B8.70-6.94) 6.13 (b.62-6.64) <0.01
Overall telemedicine/telephone consult experience, mean (95% CI) 6.69 (6.48—6.89) 6.20 (b.7¥7—6.62) <0.05
Importance of the consultation for the child, mean (95% CI} 6.33 (6.13—653) 587 (498-675) 011
Consultation assisted in the medical management, mean (95% CI) 6.20 (b97—6.44) AT (495—6.77) 0.29
Additions or changes in diagnostic studies, % 478 133 <0.01
Changes in therapeutic interventions, % SLA Al <0.01
Changes in disposition, % 377 20.0 <0.01

B .

Dharmar...Marcin, et al. Crit Care Med 2013; 41:2388-2395 \
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Remote ICU Monitoring

Inbaisli esles e - Wil Lferse D o

A\
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Pediatric ICU

USE OF TELEMEDICINE TO PROVIDE PEDIATRIC
CRITICAL CARE INPATIENT CONSULTATIONS TO UNDERSERVED
RURAL NORTHERN CALIFORNIA

Jares P Marars, MD, MPH, TaoMas 50 MNsemT, MDD, MPH, Harey | Kawas, MDD, STeven ML STRUvE, MDD,
Crapc AL TraucorT, MD, anD RoeerT | Dimaro, MD

“Clinical outcome measurements documented
that mortality rates and LOS outcomes were

comparable to severity adjusted benchmark
data from 33 national pediatric ICUs as well
as to historic control patients”

Marcin et al, J Pediatr 2004:144:375-80 i
Children’s National ..



iIRobot

ICU bounce-back Rate

Average LOS

Murray and Ortiz. Crit Care Nurs Clin N Am 26
(2014) 477-485
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Arkansas’s Antenatal and Neonatal Guidelines,
Education and Learning System (ANGELS)

Teleconferences

High-Risk Obstetrics
OB/GYN Grand Rounds
FAIM

ONE Team

Peds PLACE

Obstetrical

Neonatal
Pediatric \

2 Presentations
§ Crants
3 Publications
:
8
é Consults
2 Triage
Transport
Follow-up
Appointments
Provider
Support
Obstetrical sites %
Ultrasound sites )
Colposcopy %%' Reproductive Genetics
Anoscopy/Vulvoscopy ST Following Baby Back Home
Prison Obstetrics o E;:J—g;rsery \
High-Risk OB

ANGELS 2013 Annual Reporr | 2 Children's National =



Arkansas’s Antenatal and Neonatal Guidelines,
Education and Learning System (ANGELS)

Telemedncme

Netwc and Clinic

In 2013
telemedicine visits

— OB ultrasoun ds-1,829 visits

Fetal echocardiography-
Diabetics-

=
5
2y s
3 b
= h
b
s

149 visits _
High risk OB- 2 visits
498 visits / = Other-71
Infectious disease- visits
91 visits
Telemedicine
psychiatry-200 visits

Colposcopy 2,088 exams
T elernredicine 7Tearr

Saar e

\
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Orthopedic Surgery

JMIR Mhealth Uhealth

. 2014 Apr-Jun; 2(2): e28.

«il. SingTel 3G 13:47 100% B3

Prof. Thambiah's Resid...

Back Info
A/Prof Joseph Thambiah, Ada...

5 Nov 2013 00:15

Thoughts? 26-year-old male'\
with unknown mechanism of
‘injury. Was swimming and

@) | _doing somersaults into pool. |

5 Nov 2013 00:18

[ Cre
Peer2Peer
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Dermatoloqgy

American
Telemedicine
Association

Quick Guide to Store-Forward Teledermatology for Referring Providers

Karen McKoy, MD, Scott Norton, MD, Charles Lappan, MBA, MPA
ATA Teledermatology Special Interest Group

1. WORK FLOW

April 2012

Referral site

e Obtains patient consent, history and
consult question

e |mage acquisition

e Transmits consult electronically to
dermatologist

e Medical record keeping

| =
HIPAA-compliant
electronic

transmission

e

Consulting dermatologist

e Receives consult and returns a report to
referral site within specified time
e Maintains medical record of consult

\
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Mental Health

* 21% of children ages 9-17 have psychological disorder

* 11% experience significant impairment

* High rates of absenteeism/tardiness

. 45ﬁ/o plercent of students with emotional disorder drop out of high
schoo

* <20% of children receive services
* 70-80% percent receive it in a school setting

* Referral to school-based mental health center reduces absenteeism
rates by 50%

 Telemedicine is obvious answer
* Planning pilot project with DC Public Schools \

Childrens National ..




Global Telemedicine
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Uganda Collaborative

17 missions to Uganda: 2003 — 15

Diagnosis/Surgical and catheter treatment &

Research: Rheumatic Heat Disease
Education: clinical and didactic
Telemedicine room opened Feb 2014

00:10:30 89270379@cisco.com sip:89270379@cisco.com @
>

Childrens National ..




Morocco Telemedicine Program

~+ Supported by grant from Mosaic Foundation:
built telemedicine infrastructure

. " + Distance education: Rabat Children’ s Hospital
# « Cardiac surgery collaboration: Marrakech
Faculty of Medicine
— Build sustainable cardiac surgery program
— Two surgical visits and two cath missions

— Weekly live case discussions with cardiac
surgeons and cardiologists
« 450+ cases discussed in 2011 - 2014
 Significant impact on patient outcomes

— Participation in Children’ s National weekly
cardiac surgery teaching conference

\
Childrens National ..




Rheumatic Heart Disease: Brazil/lUganda
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Example of Educational Materials for Students

WPROVAR W e

Childrens National ey wverizonioundation

7 published manuscripts
« > $1 million in grant funding

« Supported by cloud telemedicine \
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UAE Development Disabilities Project

 Supported by partnership with Sheikh Fujairah
Kalifa Foundation: $4 million/3 yrs
« [Fujairah and Dibba
« Telemedicine Consultation
« Educational visits
 Primary Diagnoses: N =48
« Cerebral palsy: 15
« Global developmental disorders: 12
« Autism: 9
« Congenital anomalies: 7
« Neurogenetic disorders: 6
« Epilepsy: 5
* neuromuscular disorders: 4
« Systemic disease: 2

Pearl P, Batshaw M, Evans S, El Baba 0, Ramadan I, Tabbara N, Reyna M, Sable C, Hopkins P, J Knight J, Gropman
A, Stuart S, Glass P, Conway A, Roberts R, Packer R. Telemedicine and e-Health. 2014 Jun;20(6):559-62.

Childrens National ..




Telehealth Policies Vary by State: Advocacy Key

* 5o states with 5o different /«fh\'\

te | e m e d i C i N e p O | i C i e S TER T PRI NISaeh st

o State Telemedicine Gaps Analysis
* 47 state Medicaid programs Coverage & Reimbursement

Latoya Thomas

have some type of Gary Gapistrant
- September 2014
telemedicine coverage

* 13 Indicators analyzed — each '
state graded = |
* Reimbursement

* Credentialing

_ \
[ ]
Licensure Children's National ..




Telemedicine Over all Grade and Licensing

Only 10 states offer

telemedicine license

Only 7 states
get an “A’

\ A~
Childrens National ..



Direct to Consumer Telehealth

Q@é\
o
dbo 6‘ S oA \5{6
» ¥ 2] RN S BN
SIS e ST oS QB3
& <2 ) & AC _&® <® o ¥
@Q“ oy . o 0('\\0 ec}’g‘k 0‘\2‘ < ds\ GJQ{'} <}®+ .
& ® x* 2 2 oS
[x @@ O = oS 8
Remote Emerging Areas In-Person
for Virtual Care
eeeco ATET = 11:35 AM £ 100% m—
< Providers Details
N OWCI N |C° (2 Charles Wallace
Family Physician
D \¥
First Name Last Name } - /\/A‘\:ja[il[a‘ble N
Million
. Confirm Email
Health care-online, T p—
Password Visit Copay:

$49.00 (before insurance)

at any time
| agree to these Terms of Use.

Talk to a healthcare provider through video, chat, English
Professional Education:

Learn More > Already have an account? Log In University of Toledo, 1999

Languages Spoken:

LT = m . :
lviirs _ wessges  fopw e Children’s National ..




Coming to a Drug Store, Shopping Mall...NearYou

“I think [virtual visits] will become a
normal part of health care in three to

five years.”

Dr. Harry Leider
Walgreens CMO

$49

Cost of Walgreens virtual

visit, most of which goes to Walgreens’ Pharmacy Chat

physician

9,000

Interactions per week via

virtual visit platform

The future of

healthcare is

2 ® R¢
2 Million

Estimated new patients added
per day for MDLive following
partnership with Walgreens
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Consumers Increasingly Prefer *On-Demand” Care

Survey Finds Email Visits Preferred to Clinic Near Errands or Work
Preference for Location of Services

1 1
1 1
| |
__________________ N ———— S
. : - . Emailin : -
Clinic location Clinic located ' orovi de?with i Clinic located
near work near errands : gymptoms ! near the home

__________________

v

Increasing Consumer Preference

TP
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E-Visits for Repeat Patients Maximize Capacity Gains

Typical PCP Workload Workload with Remote Check-Ins
_10 - . . , - .
1 Square=1% of Physician Time with Patients ., . panel, 0.
35% of panel,  15% of panel, 35% of panel, 3 yisits/year,
0-1 visits/year 5 visits/year 0-1visitslyear 7 e.yisits/year SIS
6% of visits S
eld O
25% of panel, i 1 25% of panel b 0 D
2 visits/year A 31% 2 visitsF/)year’ paid fo
[ of visits A
42% 25% of panel el case
25% of panel, of visits _‘—\_ > v;)sits/F;/ear ’ : .
4 visitslyear - ! e
2 e-visits/year o pane

\
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Telecardiology Pilot: Richmond, IN
. Satisfied or Highly Satisfied with 0
First 3 Months Telshealth 99%
Virtual visits Prefer Telehealth to an In- 0
1OO+ scheduled Person Visit 85%
Highly Satisfied with Telehealth
94 Visits completed Iy SatiSHea Wit 1ele eLallaN 97%
Miles of saved patient Would Have Another Telehealth 98%
Visit
142.5 travel time !

“This is a no-brainer and will dramatically improve care delivery-

“I am horrified, this will destroy quality patient care”
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% Online Patient Consultations
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Online Patient Consultations

Home / Program Home n E E 81

Accrediting Safe

Fregram Home Online Healthcare Services
) Telemedicine
Freguently Asked Questions ATA’s Accreditation Program for Online Patient Consultations recognizes Organizations Association
providing online, real-time patient health services that comply with operational, clinical
= Accreditation Process and consumer-related standards. The program promotes patient safety, transparency of

operations and adherence to all relevant laws and regulations. Approved organizations
proudly display the ATA Seal of Accreditation, a benchmark to assure patients, payers
and consumers that the organization’s online patient consultative services meets the

Information for Patients

Glossary of Terms standards and guidance established for the program.
Accredited Training Programs The program has been developed over the past two years in consultation with providers,

medical societies, consumer groups, payers and regulators. The program is designed to
guide organizations toward quality, safety and excellence. Accreditation provides
validation and increased confidence to private payers, employers, government
regulators and consumers. Organizations earning the ATA Seal of Accreditation will be
publicly acknowledged and widely promoted.

T IINWAL Wl I § WA RIS N IR TV



S /g

Mobile Health APPs: $50 Billion by 2020

ECG Check iPhone Case Now Available as

Children’s National ..



Personal Fitness Tracking

®eeec ATE&T 4G 7:53 PM
fitbit
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Telemedicine Tools: If We Can Use These ....
Sony SmartEyeglass | Watch
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..."Star Trek Medicine” Is Not Far Away

The “Tricorder”

12 Star Trek gadgets that became reality

Posted in Lists, Sci-Fi by Conner Flynn on January 29th, 2008
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