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| could not figure out
how to take my pulse.




Exercise >>>
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270

beats per minute










atrioventricular node ablation

(electrocution)




100%

battery dependent




How would I feel?

What would a pacemaker look like in my chest?

Would I ever wear a swimsuit again?



6 pacemakers




normal right side blood flow blocked left side blood flow




Am I really a heart patient?

How do I prepare for open heart surgery?

I need a goal: LOTOJA Classic bike race!



Glamour Shots










Everything was going so well...






leaking and bleeding internally
right lung collapsed
chest cavity filled up with blood
vital systems crashed
emergency bedside surgery
blood transfusions
I might not live
back to ICU

lung surgery






100 mile Tour de

Palm Springs
50 mile
: LOTOJA @
10 mile road
bike event ®
getting back on
my mountain bike @
4 minutes on °
walking laps hotel spin bike
at the hospital
2 months 5 months 1 year anniversary

post-surgery training plan



I FINISH
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Field testing:

| refuse to sit still. Since having open heart and lung surgery in 2010, I've competed in
multiple 200-mile, single-day road and gravel bike races around the world.

This has given me a unique experience as to how data collection, analysis and
management can prove beneficial to personal health.
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\s it work'\rﬁ... \s it

working s it work\rg? Hele me feel sakel



Data to ve ™y e... and keee ry Doctors in the Loop

e Devices offer a ‘window" into rny boo\\j

e Beter discussions with ry care team it is not just about how \ Leel' but having
actual data points to support what is or is not 30'\03 onl

e Mot all successtul healthcare' comes from the clinic:

® Peer-fo-peer support and shar'\nﬁ of information. Mo one understands like
someone that has been there via online  support communities.

£) Google Cloud
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LATITUDE® Patient Eg Follow-up Report Report Created: Jun 22, 2016
Dohse, Heidi (01126890)

Date of Birth: Jan 23, 1964
SBostO f Device: ADVANTIO K063/121439
Clinic: UCSF EP & Device Clinic
cientiic Search Tags: PACER

Latest Device Transmission: Apr 11, 2016 13:38 EDT
Last Office Interrogation: Apr 06, 2016

Implant Date: Jan 31, 2013

Patient Group: All patients (Primary)

My Alerts
There are no alerts to display.

Events Since Last Reset (Apr 06, 2016)
Apr 10, 2016 23:48 RV Auto

Battery [

Approximate time to explant: 6 years from Apr 11, 2016

Magnet Rate 100 ppm

See last page for additional battery information.

Leads Implant
(Jan 31, 2013)
® Atrial
Intrinsic Amplitude 20mv
Pace Impedance 650 Q
Pace Threshold 06V@04ms
W ventricular
Intrinsic Amplitude NIR
Pace Impedance 500 Q
Pace Threshold 07V@0.4ms
Settings
Ventricular Tachy

Ventricular Tachy EGM Storage
Detection Rate

Atrial Tachy
ATR Mode Switch 190 bpm DDIR
Brady
Mode DDD
Lower Rate Limit 50 ppm
Maximum Tracking Rate 185 ppm
Maximum Sensor Rate 185 ppm
Paced AV Delay 100 - 150 ms
Sensed AV Delay 85-130 ms
A-Refractory (PVARP) 200 - 200 ms
V-Refractory (VRP) 160 - 250 ms

D0OQIC OUQ

5 -
One Year Remaining / \
Explant {&.__‘

Most Recent In-Office Most Recent Daily
Measurement Measurement
(Apr 06, 2016) (Apr 10, 2016)
1.8mv 17mv
832Q 794Q
0.7V@04ms
N/R N/R
534 Q 508 Q
Auto 0.8V @ 0.4 ms 08V@04ms
On
190 bpm (316 ms)
Pacing Output
® Atrial 25V@04ms
W ventricular Auto 1.3V @ 0.4 ms
Sensitivity
® Atrial Fixed 0.5 mV
W ventricular Fixed 2.5 mV
Leads Configuration (Pace/Sense)
® Atrial Bipolar
W ventricular Bipolar
Rate Adaptive Pacing
Minute Ventilation ATR Only
Accelerometer ATR Only

Trend Graphs

Most Recent Measurement: Apr 11, 2016

Heart Rate
Max

Mean
Min

AT/AF Burden

® Atial
Intrinsic Amplitude

® Atrial
Pace Impedance

W ventricular
Intrinsic Amplitude

W Ventricular
Pace Impedance

W ventricular
Auto Pace Threshold

180

hourls)
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GENOME Start Tour > . Contact a Genetic Counselor >

/8]

‘ s S— _
View varlants
781 44,653 50 Million
This tool enables you to learn more about : ‘
genomics by exploring your variants that
have information.
Genetics 101 > Vicio condit
Genomic Data
® Link to heart issues?
e TDonate to resear 5 :
+o Ch 68 a 107 25 22 ; 49 = 49 i 34 ‘
z g 3 : s - ©
: :
: ; ;_ : Learn how the vari w;rsrmmm’ m
= 22 2 28 4 42 = 40 = 19 your genome influence your traits.
= = s J 3
- ~ a -
- E E
19 s 29 40 13 =20 13 33
= s
© 13 =
.

Explore the list of your variants

that have information.

Disclaimer: This tool enables users to explore their genomic variants identified by comparing their DNA sequence to a standard reference genome maintained by i o s 2
Goo Ie CI d the Genome Reference Consortium (GRC). The information that can be accessed through this tool does not provide a diagnosis, prediction, prognosis or other /e e p ol
g Ou medical advice of any kind.
—



There are 536 conditions in associated with genes where you have
variants with information.

CARDIOVASCULAR

Genome variant Details:

Remember, you may see variants that have been associated with medical conditions in the scientific literature. That doesn't mean you have
those conditions. Genos is not intended for diagnostic or prognostic use. If you have any health-related questions about your DNA sequence

information, contact your doctor.

Condition Name

Condition

Google Cloud



Mobile Data and Social Shar‘\r&-

ull Partner & 7:11 PM v 3 60% @)

¢ fitbit

13 8.88 3,662 127

floors miles

cals minutes

Stay inspired by adding friends or
joining groups.

10:43 PM 7:10 AM

7hr23 min

1hr 4 min awake

1 of 5 Days

weekly exercise

QO ©
6'] Female Health

eTracking and Trends

resting bpm

Dashboard Challer

Google Cloud

ull Partner & 8:51 AM 7 % 99% (e

Blaine County Mountain Biking

Heart Rate (bpm)

140 162

Training Effect

0.8 3.1

Elevation (ft)

5,485 6,148

A _atih

7 3 98% wmm)

Edit

ull Partner

{ Feed
{7 22

251 mi

DISTANCE

oo With someone who ]
S- didn't record? Add Friend

&% Purple Bike

RELATIVE EFFORT PREMIUM

Nicely done. This was a stronger

1 32 effort than usual.

Higher than average

Your 3-week average

Record

Explore



HIPAA AUTHORIZATION FORM B

(This brings in your medical records from other doctors, therapists, hospitals, etc.)

T

I, hereby authorize (insert name of practice / person)

. .
to release the following information: (Please be specific and check those that apply) Eve‘3+‘me we y to +he doc+or ‘n *he
| [wsonepmoca [ [actitysOcoupationalAssessment |
e e— [rri e — United States we are handed the HIPA
— W
[ [oyscumprogmssnoms | [ reditosy Fims or ook ana mepon consent torm, LWe are conartione (o)

To: Jonathan Woodcock, MD, Neurological Rehabilitation Resources, PC

C/0: Sara Burns, 8515 Pearl Street, #203, Thornton, CO 8022, Fax: 303-288-7874 / Email: info@nrrmd.com _‘_h“ .‘ : +h E _‘_ * r _“ R |\ -‘ -‘“ \ E E

Treatment Plan / Report

Neurological Rehabilitation Resources does not pay for copying or mailing fees. These fees are the responsibility of the
patient or the authorized personal representative. (Please do not fax over 25 pages)

This Private Health Information (PHI) is being used or disclosed for carrying out treatment, evaluation, disability

b ————————— shoula anyone even gance at our
(HIPAA requires you to provide a specific reason(s)

This authorization shall be in force and effect until (specify date) or (specify an event that relates to

the patient or the purpose of the use or disclosure) at which time this authorization is to

S -
be used and the disclosures expiration. | understand that | have the right to revoke this authorization, in writing, at any
time by sending a revocation. 'y

I understand that the information used or disclosed pursuant to this authorization may be subject to re-disclosure by the
recipient and may no longer be protected by federal or state law. | understand that | have the right to inspect or copy the
PHI to be used or disclosed as permitted under federal or state law. | understand that | have the right to refuse to sign this
authorization.

Signature of Patient or Personal Representativ Date!

Name of Patient or Personal Representative:

Description of Personal Representatives Authority:

This form may be photocopied.
Each entity/person releasing your medical records needs a separate form.

Google Cloud



when the quality and length of Your like is
depcendant on the medical world making
advances, You don't mind sharir}s Your
data,

’PersonaM | just want to control who is
using it and {or what, | want to gve the
consent and be valued for ry
contribution,

Google Cloud




Healthcare IT Scenarios;:

Prevention

Diagnostics

Therapy &

Surgery

Treatment &
Recovery

fma_rt
Clothing Fitness
Wristband
mart-
Véatghes Portable

Hardware Asthma Sensors

Smart Scales

Nutrition
Apps

TelgRAtesing

Health-Destination
Websites

F/ié‘\tgsgs

Software &
Services

.. Onljne
Fitness &entres

Tele-EKG
Tele-EEG

Connected Blood

Pressure Meter

Digital .
Micr§scope edical

maging

D'i%})osss

Cardiac

Implants %mart
glasses

Motion Control

obotic for Surgery

urgery

Medical Records
Softw.

are
Medical E-Learnin
P?atl'gform &

Corwosﬁlllt%%on

Mobile Digital
Medical Round

Online Experts
Platforms

B
M

lood Pressure SRS OpPER
onitoring Apps

SConnectetsi_
onographic
it

Connected Breathing
Rate Appliance

C&nnecte Blood
lucose Meter

Diabetis Digital Care
Diary Diary

nline
Pharmacy

Telemedical Services

Digital Self-Help
Groups



eHealth User Adoption Potential:

Improve my health

Ability to take greater
control over my health

Improve my fitness
More information

Better overview of my health

Obtaining information which
is hard to get

Reducing my healthcare costs

Make every-day life easier

Ability to access healthcare
providers more effectively
Accessing better

quality healthcare

Better treatment
Use innovative technology

Other

Google Cloud

63%
56%
56%
33%
28%
26%
25%
21%
21%
20%
18%
17%

8%



P at i e n t S a S M e n_to S : % (l:/:::nr:::)s:f;ec::s!ink to the group: Paced (as in Pacemaker ~ ***

July 1at 6:01 PM - [z
. Whitney Zweifel o0
&> July2at4:12 PM

| just need to vent to people who will understand. I'm so fed up with my
heart. | hate summertime, it's so dang hot and humid here. It makes it
hard to breathe and I'm always drenched in sweat. I'm so tired of being a
sweaty, hot, slob (my opinion because | literally never feel clean - it's so
humid you walk outside and are drenched from the air). My BP was up at
my appt and has been crazy labile lately - 135/90 and | take 150 mg of
metoprolol Er. | don’t want to increase the dose again because I've gained
so much weight already. Ugh....it just never ends. =

[C) Like

Cherise Peterson o=
June 25 at 12:52 PM

So trying to figure out if anyone has something like this happen before.
1'm having random pains center of my chest. Feels like I'm being shocked.
Randomly comes and goes. Never can pinpoint what triggers it.

http://chat.clevelandclinic.org/chatpage.aspx?chatid=16027

Here's a web chat hosted by Cleveland Clinic, specifically addressing
sports cardiology. If you want to get a question answered about a
particular issue, register and send the question in before the chat date. |
think they take them first come first served. If you can't listen live, they
publish transcripts after the event.

CHAT.CLEVELANDCLINIC.ORG

Cleveland Clinic: Health Chats

Get answers to your health questions and
concerns. It's easy to be part of our live chat
events, led by Cleveland Clinic physicians and
health professionals.

D Comment

oy Like () comment
")) Lori Adkins
( / July 1at 4:47 PM

What's up, people? Anybody else's pacer get
wonky in the heat? Talk to me....

| have put a call into my cardiologist but waiting for callback. Just seeing
if anyone has experienced this.

o Like

oY Like () comment

O v Seen by 97

(D comment

View 7 more comments

v Seenb
8 y'85 o Erin Alex Steverson I'm ready to move up north it's to dam hot

here . 125 was the high today ..
Like - Reply - 3d O« 2

Lori Adkins Obviously | would get that checked out, but | know a
lot of people complain of that symptom and it seems to be i
nerve-related. @ Valerie Plant No, but the heat alone can increase your heart rate

alone.

Like - Reply - 1w - Edited
DY Like - Reply - 1d - Edited O

('S . Cherise Peterson replied - 8 Replies S @ Valerie Plant replied - 2 Replies

@ Write a comment... © @




Opportunities to Donate Data for Research:

@
% Health Heart” Home  Study  Community  Team  FAQs

-

Join the study to end heart
disease.

Be a part of an ambitious study to end heart disease. It only takes a few
minutes to make a big difference. Anyone can join — whether you have
heart disease or not.

Join the Study

T 7% American
Brought to you by qu:i l@: in collaboration with ” ,"‘,',:,’,“u
Lap ™

o is why



Accelerating Delivery of
Healthcare Solutions on
Google Cloud

Google CIOUd Confidential & Propr letary



New Sources and Forms of Data

s\'.

New
Data

Hi-Res
202, 375,168 KB / genome

Video
5,000,000 KB / movie

5 B 67 4
98323 3D Images
35,000 KB / study
204109
. 48567 Ultrasound
Traditional 20,000 KB / waveform
l 2D Images
Data =\ mbers Text 1,500 KB / image
5 KB / record 500 KB / record
Mobile Registries / Exchanges Wearable Sensors Activity Tracking Bio Diagnostics

Devices

Google Cloud

BB
BD R



Obstacles to unlocking healthcare data...

Healthcare data is
stored in
disparate systems
and formats

£) Google Cloud

Data often exists

as “unstructured

notes” or images
of faxes

Data must be
‘de-identified” in
order to share or

aggregate for
training models

Privacy
agreements and
patient consents
block many data

use cases

Medical
diagnoses are
subjective so

quality labels for
ML are scarce



Cloud IoT Core for Mobile Health Data

Constrained Standard

Devices Devices ) Google Cloud Platform
Non-TCP HTTPS, MQTT
e.g. BLE

Analytics

Ingestion and Device Management

m Cloud Cloud D W Cloud ML
| loT Core 9 Pub/Sub Data Processing

Gatewa
y BigQuery
Firebase Cloud Cloud
Realtime Cloud Datafl
Functions ataflow

Dataproc
Database

== C | u P9\ Dataloss Cloud
3 Q 9 Prevention Datalab
Archive
Compute Cloud
External APIs @ En i:e Cloud Datapre
Health Care 9 Storage prep
Professional
Cloud Pub/Sub Cloud
E =
|
Global Admin E‘;”d. t Cloud
ndpoints Bigtable

Security Visualization

Cloud
Console

ol

Partners

D

App Engine
Logging

3rd party
connectors

Co el AL

Monitoring
Confidential & Proprietary

Google Cloud




Managed services platform supporting Class [, II, IIT medical devices, combination products and Software as
a Managed Device (SaMD)

\
—\
‘ —\/\-O
@ 10
. - - > T
| & © | © |
Device Data Capture Integration, Real-Time
Connectivity & & Patient Analytics & Intelligence &
Management Engagement Algorithms Actionable Insights
Integration with health
system Electronic
Medical Records
A\ J
Y

Hosted on Google Cloud Platform



Final Thoughts...

As a lifelong heart patient, | have waited a long time for all the
pieces to come together and we are finally here!

Today, we have the data-collection devices and the infrastructure
to successfully empower patients and enhance research
opportunities.

We can see the potential to monitor health in new ways with
wearable devices and apps on mobile.

In the near future we will be able to completely customize
healthcare with the use of genomics data and proactively
diagnose health issues before they become expensive to treat.

£) Google Cloud



