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e For adults >55, 37%
lifetime risk of
developing AF, which
is associated with a
5-fold increase for
stroke.

* |n individuals with
diagnosed AF,
~ therapeutic
Atria anticoagulation can
decrease the risk of
. stroke by >65% &
Fibril mortality by 30%.

atio « Up to ~30% of

N individuals with AF
are potentially

A>_nv asymptomatic and

undiagnosed.

* The clinical value of,
and optimal method
for screening for AF is
currently unknown.

Lin HJ. Stroke 1995;26:1527-30

Aguilar MI. The Cochrane database of systematic reviews. 2005;3:Cd001927

Weng L-C. Circulation 2017;CIRCULATIONAHA.117.031431
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Clinical Investigation

Ri;k of carr:_licwas;ular eyenrs and i|1;idep[ atrial ﬁbrillatjm] in patients e ~FEM DEUplE |:||J’[UI'I'I|_EI|JS
without prior atrial fibrillation: Implications for expanding the

indications for anticoagulation e  Mean age B2 yEears
Xiaoxi Yao, PhD™, Bernard |. Gersh, MB, ChB, DPhil, FRCP, Lindsey R. Sangaralingham, MPH*,

Nilay D. Shah, PhD *®¢, Peter A. Noseworthy, MD 5+ ° MEEI'I f/LI ZE yedrs

o 1330l with new dx of AF (212%)

ety Eariairots ORI » ~TAD7 of individuals with a stroke also
: . _— had a new dx of AF (0.51% of all

individuals with AF).
« 0b6% of people with a stroke and AF

2500

# Patients diagnosed with AF

1500 had their AF diagnosed in the
1000 days/weeks surrounding their stroke
502 I m_N I l [ —— l

VI 222
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* Only 17% Of ellglble . The evolution of technology adoption and usage
patients are enrolled in  «ovseawe.
clinical trials o0

« < 1/3 of RCTs meet their :
original recruitment
targets.

« 88% of US adultsuse -
the internet and 77% e
own a smartphone

McDonald AM. Trials 2006;7:9 https://doi.org/10.1186/1745-6215-7-9 Murthy VH. JAMA 2004,291:2720-2726
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- /V\ S TOPS mHealth Screening To Prevent Strokes

High-Level Objective

In the context of a digital clinical trial,
determine if participant-generated data can
improve the identification of AF relative to
routine care.




Design Principles
eMake it as easy as possible for eligible people to
participate in all aspects.
*No geographic limitations to enrollment

¢ 100% digital interactions with all participants as a
primary focus

e All of a participant’s information will be returned to
them.
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Population to be Based on Database Population Risk Factors

Afib Relative Risks — All Members
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Inclusion and Exclusion Criteria

History of AF (fibrillation or flutter) or atrial

Age 2 75 years old, OR tachycardia

Males age >55, females >65 AND Chronic Anticoagulation
Prior CVA, OR Implantable Pacemaker or Defibrillator
Heart Failure Diagnosis, OR Metastatic Cancer
Diagnosis of Diabetes and HTN, OR End Stage Renal Disease
Mitral Valve Disease, OR Moderate or Greater Dementia
Left Ventricular Hypertrophy, OR Hospice Care

Severe O2-Depenedent COPD, OR
Obstructive Sleep Apnea, OR
History of Pulmonary Embolism, OR
History of Myocardial Infarction, OR

Morbid Obesity
o) Scripps Research
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Quality health plans & benefits

You're invited to join an important research study on how to better detect
irregular heart rhythm. And you can do it from the comfort of your own home.

About the study

Aetna Is working with the Scripps Translational Science Institute on a
research study to try to find new ways to identify people who might be at risk
for a heart rhythm called atrial fibrillation. It's an irregular heartbeat and can
be associated with a higher risk of stroke. The study uses a new state-of-the-
art wearable device that monitors your heart rhythm.

We are reaching out to tens of thousands of Aetna members like you. Please
consider being a part of this study. We hope you'll help make a difference to
Improve health care. Research like this can help enhance the lives of others by
improving medical knowledge for future generations,

What's involved in the study
The study is voluntary. You don't have to join. If you do, there won't be any
Iinterruption to your daily routine. No doctor visits are needed to participate in
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MSToPS Website
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[l Welcome To The Study
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Risks
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this study, you may Contact an STSI Chrical coordimalor for assistae.
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Lessons from a fully digital, direct-to-participant,
randomized pragmatic trial:

You can help with a heart heaith study

We're imviting you and many other Actna memders Lo Jon an axciting research
Study that Jooks at how t0 Detter Setect an irmeguiar haart rinthm. And you can
30 &t from the comfort of your own home

Do you want to join the study?
T0 Jon the study, ¢ WWW. mstops.com

Vislting this website doeint automatically enrcll you in the study. Feel free to

 SDOWVE the study, If you have questions, call 1-855-295- H

Our first attempt at

About the study .

A8 18 working with the Scripps Translational Science Institute on the e m al I - b as ed
S (mMeakth Sensors To Prevent Strokes) study to find new ways 10

iy poopie who m Be ot riak for atriad NDAaBION. IT's a0 Irreguiar

hoartheat that is ass0Cated with a hgher risk of stroke. The study uses & New

G O et GOt b B T et e recru itm ent:

What's involved in the study

- Ay o ey g e e ot 0.07% enrollment rate

If you take part, Dr. Eric Topol's worlkd-renowned team at Scrpgps will send you
avy-10-wear devices. You'l get » MONOring PRCh free of charge. It wil
MOAsUre your hoart riyythm when you're at home, at work or on the go

Wik o your dex

4321

We hope you'l help make & Gifference 10 Mprove health care. Resoarch the
s Can help enhance the ives of cthers by imaroving medical knowiedge for
future generaticns

Loam more by going 1o WWW.MtoRs.com
o
Call toll free 1-855-295-4321

Thank you
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Eventually Achieved an ~20-fold Increase In
Response Rate
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Recruitment Success:

Designing a Learning System That Allowed Ongoing Refinement and Improvement
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359,161 Aetna
members meeting
eligibility criteria

52,553 invited by email S OITD) e 2] 557 et v %
mail
| |

2,655 consented &
confirmed eligible

Number Enrolled by State H

100 200 300 400
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359,161 Aetna
members meeting
eligibility criteria

52,553 invited by email

mail

50,000 invited by direct

2,655 consented &
confirmed eligible

©

1,364 randomized to
immediate monitoring

456 never wore a
patch

—

908 actively
monitored

1,291 randomized to
delayed monitoring

A 4

457 never wore a
patch
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Baseline Demographics

Immediate Delayed
n=1364 n=1291 p-value

Age (mean, SD) 73.5(7.3) 73.1(7.1) 0.12
% Female 38.2 39.0 0.66
CHA,DS,-VASc (median, Q1- 3 (2-4) 3 (2-4) 0.82
Q3))

Prior Stroke (%) 13.7 14.0 0.82
Heart Failure (%) 5.1 4.6 0.56
Hypertension (%) 77.1 76.8 0.86
Diabetes (%) 38.7 36.5 0.24
Sleep Apnea (%) 24.9 29.0 0.02
Hx of Ml (%) 5.5 5.6 0.93
Obesity (%) 17.3 18.4 0.45
Chronic Renal Failure (%) 10.9 9.6 0.29
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Primary 4-Month Endpoint — New Diagnosis AF

Definition of Atrial Fibrillation
> 30 consecutive seconds of AF by ECG. (CEC adjudicated), or
A new diagnosis of AF through claims data. (A single new ICD9 or ICD10 code)
6

5.1%

P OR 8.8
- e 95%C| 3.5-22.4
a Monitoring P<0.0001
S 3
= For ITT population
s OR 9.0
s 95%Cl 3.6-22.7

0 ! P<0.0001

] 20 40 60 80 100 120

Days Since Randomization
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359,161 Aetna members
meeting eligibility
criteria

2,655 consented &
confirmed eligible

©

1,364 randomized to
immediate monitoring

456 never wore a

A

patch

908 actively
monitored

1,291 randomized to
delayed monitoring

\ 4

457 never wore a
patch

Q

Primary Endpoint
New Diagnosis of AF after 4 months

D

834 actively
monitored

}

1,738 actively monitored participants with 12

months follow-up

5,310 observational controls
matched for age, sex and
CHADS-VASc score

A 4

3,476 matched observational controls with 12
months follow-up

o) Scripps Research
Translational Institute




1-Year New Diagnosis of AF

8 .
8,
2
S 6 - 6.3%
S
[a) Actively Monitored
c
Q
g 4
E
=
g 2 2.3%
f Observational, Matched
> Controls
O T T T 1
0 100 200 300 400

Days Since Randomization

Unadjusted OR 2.8
95%CI 2.1 - 3.7
P<0.0001

Adjusted OR 3.0
95%Cl 2.2 -4.0
P<0.0001
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CHA,DS,-VASc Score & New Diagnosis of AF —
Monitored vs Controls
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Characteristics of Sensor-Detected AF

Average patch
wear time 11.7
days

Median time
until first AF
detection 2
days (IQR 1-5)

Frequency

Patch 1

Patch 2

T 1 rrrr

- 100
- 90
- 80
- 70
- 60
- 50
- 40
- 30
- 20
- 10
L0

9% aAlRINWND

012345678 910112131] 012 3 45678 910111213

Days to First AF Episode
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Frequency

Characteristics of Sensor-Detected AF

40

30 Median total AF burden

2 during monitoring was 0.9%

10

012345617829

= T —r — _.I'
Jo 20 30 40 50 60 70 80 90 100
AF Burden (%)
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Frequency
S
]

=
o
]

Characteristics of Sensor-Detected AF

Median duration of
longest AF episode
185.5 minutes

e 92.8% > 5 minutes

e 37.7% > 6 hours

< 5 min 5min-6 hrs 6 hrs-24 hrs > 24 hrs
Duration of longest AF episode
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Table 4. Clinical Utilization Over 1 Year in Those Actively Monitored and Their Matched Observational Controls

Actively Monitored Matched Control Difference
Group (n = 1738) Group (n = 3476) (95% CI)
AF-related therapeutic interventions, No./100
person-years)
Pharmacy fill for an anticoagulant 5.7 3.7 2.0(1.9t02.2)
Pharmacy fill for an anticoagulant for 2.4 1.3 1.1(1.0t0 1.2)
individuals with AF
Phar_lmc_y fill for an antiarrhythmic 0.8 0.3 0.5 (0.4 to 0.5)
Cardioversion procedures 0.24 0.19 0.05 (0.03 to
I — 0.08)
Cardiac ablation 0.3 0.1 0.2 (0.18 to 0.24)
_—
ED visit or inpatient stays with an AF 1.3 1.4 0.1(-0.1t0 0)
diagnosis
Clinical use (No./100 person-years)
Placement of a pacemaker or defibrillator 0.79 0 0.79 (0.75 to
— 0.84)
Any cause ED visit or inpatient stays 225 23.7 -1.2(-15to
I -0.9)
Participants with at least 1 all-cause 83.5 82.6 0.9(0.4to 1.5)
outpatient office visit to a primary care
clinician
Participants wi’tn at [east 1 é’[-éause 335 26.0 75(7.2t07.9)
outpatient office visit to a cardiologist
m;aan at least 1 all-cause 89.2 88.1 1.1(05t01.7)
outpatient office visit to a cardiologist or
rimary care clinician
Clinical use zNo./person-year;
Primary care visits 2.78 2.84 -0.07 (-0.17 to
0.03)
Cardiology visits 0.67 0.48 0.19(0.15 to

Cardiolﬁy or ﬁimarz care visits 3.45 332 0.12 (0.01 to 0.23) w ITS-I'gI[IIS‘TEipTEFIRm |ﬂ5’:i25'![]§




Change in number of visits

Cardiology visits per month per 100 patients

297
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JAMA | Original Investigation

Effect of a Home-Based Wearable Continuous ECG Monitoring
Patch on Detection of Undlagnosed Atrial Fibrillation

The mSToPS Randomized Clinical Trial
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Thank you!
To all of the mSToPS participants

& co-investigators: Jill Waalen, Alison M. Edwards, Lauren M. Ariniello,
Rajesh R. Mehta, Gail S. Ebner, Chureen Carter, Katie Baca-Motes, Elise
Felicione, Troy Sarich, Eric J. Topol

~
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Association between Sub-
clinical AF & Clinical AF

of Canfiingy

@Esc

Euripean et journsl (2013} 39, 1407-1415
Eurspean Soouty do: 1l 809 Weurtaartyicha TH

META-AMALYSIS

Subclinical device-detected atrial fibrillation
and stroke risk: a systematic review and
meta-analysis

0Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE_Weight 1V, Random, 95% CI IV, Random, 95% CI
Ancillary MOST 1.78 0.3685 22.5% 5.93[2.88,12.21) —_—
ASSERT 1.7192 0.1987 77.5%  5.58 [3.78, 8.24) =
Total (95% CI) 100.0%  5.66 [4.02, 7.97] <
2 = e t = = = <12 = lr : : + + :
Heterogeneity: Tau’ = 0.00; Chi* = 0.02, df = 1 (P = 0.88); I* = 0% D102 o5 3 & 10

Test for overall effect: Z = 9.91 (P < 0.00001)

Sub-clinical AF & Stroke

Decreased Risk

Increased Risk

Odds Ratio Odds Ratio
Study or Subgroup  log|Odds Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% ClI
Ancillary MOST 1.026 0.4096 14.2% 2.79 [1.25, 6.23)
ASSERT 0.9163 0.3416 20.5% 2.50 [1.28, 4.88] —
Botto et al 0.9243 0.7674 4.1% 2.52[0.56, 11.34) »
Capucci et al 1.1314 0.5286 8.6% 3.10 [1.10, 8.74) —_—
Shanmugam et al 2.2407 0.8433 3.4% 9.40[1.80, 49.08) —
SOS AF 0.6366 0.2579 35.9% 1.89 [1.14, 3.13] —_—
TRENDS 0.7885 0.4231 13.4% 2.20 [0.96, 5.04] ——
Total (95% CI) 100.0%  2.41[1.78, 3.26] <
Heterogeneity. Tau® = 0.00; Chi* = 3.91, df = 6 (P = 0.69); I” = 0% 50 10?2 0=S 2 S 10=

Test for overall effect: Z = 5.68 (P < 0.00001)

Decreased Risk

Mahajan R. European Heart Journal (2018) 39, 1407-1415

Increased Risk
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@PLOS | MEDICINE

RESEARCH ARTICLE

Validation of a genetic risk score for atrial _
fibrillation: A prospective multicenter cohort NER

study

Evan D. Muse'?, Nathan E. Wineinger', Emily G. Spencer’, Melissa Peters’,

1 2 3 4 5 86 7 8910 12 4 1% 18 21

Chromosome

Riley Henderson', Yunyue Zhang’, Paddy M. Barrett', Steven P. Rivera®, Jay

G. Wohlgemuth®, James J. Devlin®, Dov Shiffman®, Eric J. Topol'#*
Tahle 3. Risk estimates of AF events according to AF GRS quintile (12 SNPs).
AF GRS quintile Unadjusted OR (95% CI) p-Value Adjusted” OR (95% CI) p-Value
1(n=187) Reference — Reference i
2(n=177) 235 (0.94-587) 0.07 2,37 (0.89-6.30) 0.08
3(m=180) 248 (1.05-587) 0.04 2.47 (0.98-6.22) 0.054
4(n=182) 3.40(1.48-7.78) 0.004 3.49 (148-823) 0.005
5(n=178) 2.83(1.21-6.61) 0.02 3.11 (1.27-7.58) 0.013

Participants in the highest quintile of AF GRS were more likely (odds ratio 3.11; p = 0.01) to have had an AF
event than participants in the lowest quintile after adjusting for clinical factors.

o) Scripps Research
Translational Institute



