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Back to basics

( BP thresholds and recommendations for treatment and follow-up ]

Normal BP Elevated BP Stage 1 hypertension PR——
(8P <120/80 (BP 120-129/<80 (BP 130-139/80-89 (B:el an;g;mm el
mm Hg) mm Hg) mm Hg) )

Clinical ASCVD
or estimated 10-y CVD risk
210%*

No Yes-

Reassess in

1y
(Class lia)

Htisnaﬁiar’l’:tllfute GRAND

Foundation’ ROUNDS

Prevention or Delay of Type 2 Diabetes and
Associated Comorbidities
LIFESTYLE BEHAVIOR CHANGE FOR DIABETES PREVENTION

3.1 Monitor fo
annually, modified based

at least

he devel s in those with prediabe

nt of type 2 dial
individual risk/benefit assessment, E

3.2 Refer adults with overweight/obesily at hj
program consistent with the DPP to achieve 2
weight, and increase moderate-intensity physical activity (such as brisk walking) to at
least 150 min/week. A

33 Avariety of eating patters can be considered to prevent diabetes in individuals
with prediabetes. B

3.4 Given the cost-effectivenass of lifestyle bahavior modification programs for
diabetes prevention, such diabetes prevention programs should be offered to
patients. A Diabetes prevention programs should be covered by third-party payers
and inconsistencies in access should be addressed

3.5 Based on patient preference, certified technology-assisted diabetes prevention

programs may be effective in preventing type 2 diabetes and should by

3 0f 55
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12.1.2. Strategies to Promote Lifestyle Modification

Recommendation for Strategies to Promote Lifestyle Modification

COR [ LOE | Recommendation

| C-
EO

1. Effective behavioral and motivational strategies to achieve a healthy lifestyle (ie, tobacco
cessation, weight loss, moderation in alcehol intake, increased physical activity, reduced
sodium intake, and consumption of a healthy diet) are recommended for adults with
hypel‘tension.su-’ 2-1,812.1.2:2
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WE ARE NOT GOOD AT THIS
NOR DO WE HAVE THE TIME

GRAND
ROUNDS

Industry has
stepped in to
fill the gap

GRAND
ROUNDS
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Wearable Medical Devices Market Size, By Region, 2016-2027

(UsD Billion) .

$70B

-
--
"B B | il
EEEB

—
— [ ] [ ]
— . .
2024 2025 2026 2027

2016 2017 2018 2019 2020 2021 2022 2023

W North America Europe W Asiz-Pacific W Latin America = Middle East

Source: Polaris Market Research Analysis
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«/ MOVE MORE

Adults should get a weekly total of at least

’ Ze

N
150 or 75

MINUTES
of moderate aerobic activity

(water aerobics, social dancing, (running, swimming laps,

gardening) Jumping rope)
Ora ion of both, spread the week.
BE STRONG
Include muscle-strengthening activity (like resistance or
weight training) at least twice a week.

ADD INTENSITY

Increase time, distance, amount or effort for more benefits.

SITLESS

Getup and move throughout the day

KIDS & TEENS

should get at least 60 minutes of

of vigorous aerobic activity

TIPS FOR
SUCCESS

@ SETGOALS

Setreallistic goals and make small, lasting
changes to prime yourself for success.

“/“' KEEP GOING

Onee you reach these goals, don't stop.
Gradually increase your activity and
intensity to gain even more health benefits.

’& 'WALK MORE

There are many ways o get active. You
may find walking the easiest way to start

v STAY ACTIVE

Notonly can it help you feel, think, sleep
‘and ve better, staying active also improves
‘overall quality of life. Every active minute
counts toward your goal.

® oorwe
-y

Find ways to move more throughout your
daily routine, whether its at work, on your

day, including play and structured activities.

[ ] y [ ]
£ ¥ ;
- ) x ~ <
Learn more at heart.org/lifes8
Minneapolis

Heart Institute
Foundation’

‘at home. Every
counts toward your goal.

@ MAKE A HABIT

Do something active every day at about
the same time so it becomes a regular habit

Put it on your schedule so youre less likely
tomissa day

GRAND
ROUNDS

Um~xthf gfhyr{ ne~%

x%s {jwjahtwjEyji%
yehfwirt {fxhzgdwt zyhtr jx3%

Life’s Essential%

The Data

* Meta-analysis of 48 studies with 2.6

million patients

« 750 MET-min was baseline activity

level

* Met-min of 1 = at rest

¢ 6 mph =10 METs -> 75 min/wk

* 4 mph = 5 METs -> 150 min/wk

* 2mph =2.5 METs -> 300 min/wk

Minneapolis
Heart Institute
Foundation’

GRAND
ROUNDS

CVD mortality hazard ratio

1.60
1.50-
1.404L
1.30-

1.20-

1.10

e

~

=
1

°
3

Life’s Essential%

Spline Model with 750 MET-minutes as reference level
95% Confidence interval limits

o o =
& 8 8

2000

3000
MET-minutes/week

4000 5000 6000
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The Data

* 16,741 from Women's Health study

 Accelerometer for 7 days between
2011-2015

* Mean step count of 5,499/d

* 4,400 steps/d associated with
significantly lower mortality

» Mortality decreased then leveled at
7,500 steps/d

Hemeifioee | CRAND

Foundation' ROUNDS

Mean Steps per Day

No. of
Deaths

No. of

Women Risk

Life’s Essential%

Lower

<2000
Model 1
Model 2
2000-2999
Model 1
Model 2
3000-3999
Model 1
Model 2
4000-4999
Model 1
Model 2
5000-5999
Model 1
Model 2
6000-6999
Model 1
Model 2
>7000
Model 1
Model 2

108

116

84

64

49

36

47

878

1790

2586

2841

2577

2012

4057

Higher
Risk

But Why? Heart Rate?

2.0 -
- Linear model

Spline model e
-—— 5% Cl 7

RR for coronary artery disease

T T T T T r
49 59 69 i) 89 99 109
Resting heart rate, beats/min

Hemrcibotite | ORAND

Foundation’ ROUNDS

w
=]

.
(=]
L

RR for noncardiovascular diseases
=)
L

Linear model
Spline model
95% Cl

59

69

79 89 99

Resting heart rate, beats/min

109
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But Wi 1Y ! Heart Rate~
A B
B pooost 15 peo0oot
- —— Heart rate 270 bpm
] Heart rate <70 bpm
£ 104 10 -
]
g
THE LANCET Login - Q L "
T T T 1 0 T T m 1
FAST TRACK — ARTICLES Number at risk.

" & 8 N " Heart rate 270 bpm 2693 2580 2405 1537 639 2693 2480 2265 1436 593
Ivabradine for patients with stable coronary artery disease and left-ventricular JEUSEEISAEINES 2670 2510 1578 72 2745 2628 2445 1516 683
systolic dysfunction (BEAUTIFUL): a randomised, double-blind, placebo- C D

: 109 p-0.0066 8 p=0.037
controlled trial o ’
Prof Kim Fox, MD 2 (14 Proflan Ford, PhD « Prof P Gabriel Steg, MD « Prof Michal Tendera, MD « Prof Roberto Ferrar, MD g 69
on behalf of the BEAUTIFUL Investigators * « é, B
g 54 4
Published: August 31,2008 « DOI: http: 2/10.1016/50140-6736(08)61170-8 §
24
= T T T 1 0 - T T T 1
0 05 10 15 20 o 0s 10 15 20
Years Years
Number at risk
Heart rate 270 bpm 2693 2548 2347 1493 617 2693 2552 2347 1483 624
Heartrate <70 bpm 2745 2653 2467 1542 703 2745 2649 2463 1537 703

But Why? Heart Rate Variability (HRV)?

Figure 1: Anatomy of Parasympathetic and Sympathetic Nervous System with Connections and Effects on

Various Organ Systems

Parasympathetic system

Constricts pupils

Stimulates flow of
saliva

Constricts bronchi

Slows heartbeat
m

Stimulates peristalsis
and secretion

Stimulates bile
release

Minneapolis
Heart Institute
Foundation’

GRAND
ROUNDS

E
”2——}

Sympathetic system

Dliates pupils
Inhbits salivation
Relaxes bronchi

Accelerates heartbeat

Inhibits peristalsis
and secretion

Stimulates glucose production
and release

Secretion of adrenaline
and noradrenaline
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But Why? Heart Rate Variability (HRV)

Table 1: Sympathetic and Parasympathetic Effects on Target Organs Through Various Receptor Interactions

Sympathetic Parasympathetic

Heart Beta-1, beta-2 1 Heart rate M, } Heart rate
7 also alpha and DA, t Force of contraction |} Force of contraction
t Conduction velocity } Conduction velocity
t Automaticity (beta-2)
t Excitability
Alpha-1 t Force of contraction
Arteries Beta-1 Coronary vasodilatation M Vasodilatation in skin, skeletal muscle,
Vasodilatation (skeletal muscle) pulmonary and coronary circulations
Vasoconstriction (coronary, pulmonary, renal and
splanchnic circulations, skin and skeletal muscle)
DA, beta-2 Splanchnic and renal vasodilatation
Veins Alpha-1, also alpha-2 Vasoconstriction
Beta-2 Vasodilatation
Lungs Beta-2 Bronchodilation M, M Bronchocenstriction
Inhibition of secretions Stimulation of secretions
Alpha-1 Bronchoconstriction

DA, = dopaminergic receptors; M/M,/M,/M; = muscarinic receptors.

Hemeifioee | CRAND

Foundation' ROUNDS

But Why? Heart Rate Variability (HRV)

* HRV: physiologic variation in the duration of intervals between
sinus beats

» What about respiratory sinus arrhythmia?

Hemrcibotite | ORAND

Foundation’ ROUNDS
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Respiratory Sinus Arrhythmia

NmfEyts J jmfEyts
» Diaphragm contracts » Diaphragm relaxes
* Intrathoracic pressure lowers * Chest cavity decreases
* Atrial pressure lowers * Intrathoracic pressure increases
* More blood returns to heart * Less venous return
* Atria expand * Inactivation of baroreceptors
» Trigger baroreceptors * No longer suppress vagal tone

» Suppress vagal tone -> HR increase  * HR decreases

Minneapolis GRAND

Heart Institute

Foundation' ROUNDS

But Why? Heart Rate Variability (HRV)

* HRV: physiologic variation in the duration of intervals between
sinus beats

» What about respiratory sinus arrhythmia?
* HR increases with inspiration and decreases with expiration

* Root mean square of the differences in successive R-R intervals
(RMSSD) is preferred

 Higher HRV = higher parasympathetic input

Minneapolis GRAND

Heart Institute

Foundation’ ROUNDS
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Table 3: Mortality Risk Associated with Various Heart Rate Variability Measurements Using Ambulatory ECG

Study Name Number of  Monitoring Method HRV parameters Conclusions
Patients

But Why?
Heart Rate
Variability

Hemeifioee | CRAND

Foundation' ROUNDS

HRV: Not just for the sick

+ Daily recordings of HRV are superior
at increasing fitness and exercise
performance than training based on
conventional methods

Minneapolis GRAND
Foundation - ROUNDS
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But Why? HR and HRV Hypotheses

 High HR increases hemodynamic stress and shortens diastolic
phase
* Increased mechanical load, tensile and shear stress
* Increased BP and cardiac work
* Increased oxygen consumption
 High HRV is a marker of sympathetic overactivity
* Increased VF risk
* Increased arrhythmia risk
* Increased insulin resistance

* Increased activity levels can lead to lower resting HR and higher
HRV!

Minneapolis GRAND

Heart Institute

Foundation' ROUNDS

Life’s Essential%

The Tools

Tracks oxygen levels and

Adds more measurements
easy way to track pulse

to track fitness
Apple Releases
; First First Pulse ; 5 FitBit Releases
First Pedometer B g il First MEMS Device b e Apple V:ca? with
760y (1895) (1935) (1965) (2009) oia

da =
ﬁﬁﬁ % '

Tracks electrical
activity of heart

Enables miniaturization Tracks electrical activity of
of electrical systems heart and potential diagnosis

Heart Institute
Foundation’

Minneapolis ‘ GRAND
ROUNDS
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Life’s Essential@

The Tools

Wearable Device Release Date Timeline

BI INTELLIGENCE

* &

Hemeifioee | CRAND

Foundation' ROUNDS
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Life’s Essential@

Ywf JrfgFhhjguwer jyjws] BB %
_ Anchor

Flexible mounted electrode
J __—+ Spring
- 9 -

co o\ =
Seismic mass \ U

-

1

77 Substrate

Fixed electrode

But How? Activity monitoring
L~wxhtuj%Twysyfyts¥siWtyfvts.

Minneapolis GRAND
Bt | SRONDS
Up Life’s Essential%
Qp\\
. B&%
The Six ¢
b Yaw
Degrees of \
& F
Owary
o

Freedom
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Life’s Essential%

GPS

_Triangulatior_i

S ﬁemte

Satellite ’

Satellite

Minneapolis GRAND
Foundation’ - ROUNDS

Activity Recognition
Extract Features Train Label
.u; vvvvv , > sleep
.
ocorrelation » work

Qiooin 999 ' 9

1 WMMWW

Putting it Ll
moveme ' S = max(0, (1 - ;Z:‘ L)) ' detect change points

time series

t O g et h e r subsequences \ )
( Movement Sensing Location Sensing

accelerometer location type
gyroscope trajectory
compass distance
date / time b frequent locations )

Continuously collect
sensor and location data
Provide corresponding
activity labels

Minneapolis GRAND

ekl ROUNDS
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But How? HR and HRV

1. Pulse oximetry
1. Ratio of red to infrared light

2. Photoplethysmography (PPG)

1. Optical technique that detects blood volume changes in
microvascular bed

2. Basically all devices use this technique

3. ECG
1. Apple Watch and AliveCor

Hemeifioee | CRAND

Foundation' ROUNDS

Life’s Essential@

Device - ECG differences in

But How? HR and HRV

A. Apple Watch E. WHOOP 3.0°

Life’s Essential%

D. Oura Gen 2

40 50 60 70 80 40 50 0

70 8
ECG-derived HR (bpm)

Hemrcibotite | ORAND

Foundation’ ROUNDS

o
Device - ECG differences in
HR (bpm)
o
.
m Y
=1
Device - ECG differences in
HR (bpm)
o

60 70 80 90
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The Devices

Company Product name Biological measurement All studieson  Number of Number of cardiovascular ~ FDA status®
PubMed* clinical trials®  dlinical trials®

Watches

Adidas miCoach Fit Smart HR, PA 0 1 1 Not cloredlr
approved

Apple Apple Watch HR, PA, falls, sleep and ECG 135 49 18 Cleared

Biobeat BB-613WP HR, PA and cuff-less BP 0 9 3 Cleared

Fitbit Flex, One, Charge HR, PA and sleep 612 530 40 Cleared

Garmin Vivoactive, Vivofit, Forerunner  HR, PA and sleep 51 55 12 ot cleared
approved

Steel HR, Move, Move ECG, Not cleared or

Withings Pulse HR HR. PA, sleep, ECG and SPO; 20 3 2 approved

AliveCor KardiaMobile HR, single-lead and 6-lead ECG 28 13 1 Cleared

Qura Qura Ring HR, PA and sleep 7 7 0 MGt e a1

Minneapolis
Heart Institute
Foundation’

GRAND
ROUNDS

approved

@

Get free delivery, or pick up
available items at an
Apple Store

(#]

Get 3 months of
Apple Fitness+ with an
Apple Watch**

Minneapo
Heart Institute
Foundation’

Case Size
a1 From $399
smmo or $16.62/mo.
Fits 130-200mm wrists. for 2 mo-
From $429
» or $17.87/mo.
= for 24 mo.*

More apps. More information.
The Health app can incorporate data from tens of
thousands of third-party apps that are designed to

D

Free and easy returns

®00 x

GRAND
ROUNDS

Aaptiv
Challenges
Lose It!

Nike Training

Orangetheory

promote healthier habits — everything from nutrition to
meditation to fitness.

olelolofo

oo PE=
Summary .
Favortes

.

s e

Heaith putz important

macications, labs, sctiity, and
sloop. And makes t simple 1o
Securaly share that intormation.
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he NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE H

Large-Scale Assessment of a Smartwatch
to Identify Atrial Fibrillation

~420,000 patients over 8 months

Whether a PPG device could detect AF
in those without AF history

Irregularity detected ->
* 4 more readings taken at rest
« Ifirregular -> notification sent

Telemedicine visit initiated and EKG
patch mailed to wear 7 days

« Surveys administered 90 days after
initial notification

irregular pulse notification

patches
» AF presentin 34%

irregular pulse notification

patients

Minneapolis
Heart Institute
Foundation’

GRAND
ROUNDS

2,161 patients (0.52%) received

» 450 participants returned EKG

* PPV of 0.84 for AF on EKG patch with

» Subsequent Deep Neural Network
training led to sensitivity of 98% and
specificity of 90% in pre-cardioversion

Smartwatches Trackers

Google Pixel Wetch 40 LTE +

Google Pixel Waten Bluetsotn /
Bluetooth / WIFI ¥

wFl

Fitsit Luze™
$12995

$399.99 Be e

$34999
“e

$19995

compans

[ comsase

$79.99

COmMEL 1o get it and save
ove Fiuait Ace 3 Fisit Ace 3” Special Edition:
Fitbit Versa 2~ P Minions

$79.95
L2

Minneapolis
Heart Institute
Foundation’

GRAND
ROUNDS

Garjana for Fhblt Lure™ Special
Edition

Frsit inspire 3°
$99.95
L

fitbit
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OUR MISSION

Unlock Human Performance

[ 16.6

(W) STRENUOUS EXERTION

429
(AT EEIe & g}
vi W EE I

2 154
{ | ¥ o o 2

R — P

Hemrcibotite | ORAND

Foundation’ ROUNDS
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Golfi)igest

PGA Tour players, caddies and essential
staff to receive WHOOP straps in
attempt to detect signs of COVID-19

&y oan Rapason £ Jlv Qin]

Minneapolis GRAND

Heart Institute

Foundation' ROUNDS

- wWHooP 1 McILROY
=7y . 2 ANCER
OVLAN
v 3 HOVLAND
121 MITCHELL

- ol 5 WOODLAND -

ks &)
e

Heart Institute
Foundation’

Minneapolis ‘ GRAND

ROUNDS
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Bringing it
back to

medicine

® 114K

This was a reasonable workout; enough
M) strain to make you stronger, but not
enough to burn you out.

HEART RATE LABEL

ACTIVITY STATISTICS

CALORIES AVG HR MAX HR DURATION

592 143 173 57.3¢

Minneapolis GRAND

Heart Institute

Foundation' ROUNDS

WHOOP 4.0 and future hardware generations included with all memberships.

CHOOSE MEMBERSHIP

24 MONTH a
MEMBERSHIP $2U

PAY $480 UPFRONT
SAVE 33%

ANNUAL %
MEMBERSHIP $25

PAY $300 UPFRONT

SAVE 16%

MONTHLY
MEMBERSHIP $3D

12 MONTH MINIMUM

Heweisiie | ORAND

Foundation’ ROUNDS
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At Oura, we know that you are
the source of your truth. Health =
starts from understanding you. OURA

And great health starts with @
good sleep.

Minneapolis G RAND
Heart Institute ‘ ROUNDS

Foundation’

Sleep tight with the
industry leading
sleep tracker.

Better health, brighter moods, more

energy — it all starts with sleep. Wake

up to in-depth analysis about your

deep sleep, light sleep, REM sleep,
re. Si

98%
HRV Accuracy?®
Members saw
an improvement
in their sleep
quality’

Heweisiie | ORAND

Foundation’ ROUNDS
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Running

430 PM - 4:54 PM

24 win 178ca

31 7:52m

155

O | Activity

Bring your fitness
into focus.

Whether you're running a marathon or
running an errand, Oura tracks your
movement, steps, heart rate, and
recovery. Discover your ideal balance
between activity and recovery to
reach your personal fitness goals.

More About Activity

of | Readiness

Know why you feel
how you feel.

The Readiness Score provides a
holistic picture of your health using
over 20 biometric signals. Oura senses )
if you're feeling refreshed or stressed, 46bpm
and tells you if today is a day to push
yourself or take it easy. With our
research-grade temperature sensors,
it can even tell you when you might be
getting sick — sometimes even before 86 w
you know it. e

Readin

More About Readiness

88%

of Qura
Members saw
an improvement
in their overall
health.!

GRAND
ROUNDS

Minneapolis
Heart Institute
Foundation
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OURA Oura Experience The Pulse Blog Oura for Business

Oura Ring Gen3
$349 USD

NEW STYLE ting Size Size Guide

Free Sizing Kit

Q0 © @ o

$5.99/month subscription

Hemeifioee | CRAND

Foundation' ROUNDS

SAVE 17% ANNUALLY JUST LAUNCHED

\ KA | 2 D | A Basic KardiaCare KardiaCare Plus
r )

by ALIVECOR $99 $299

KardiaMobile® Card INCLUDED IN APP OYEARLY YEARLY
Our most advanced single-lead personal EKG Our all-inclusive
option. Everything
$99.00 Detect and monitor Self-monitor and KardiaCare has to offer
g basic arrhythmias manage heart health plus more suppoart
FREE month of KardiaCare included in box using the inclucled with exclusive tools from medical
features in the Kardia and advanced professionals. Includes

4.2 (706) App. arryhthmia detection. a KardiaMobile 6L and
an Omron Evolv blood

pressure cuff,

Arrhythmias don't wait for the doctor’s office, so
we created a portable, durable personal EKG that L Mablae
goes anywhere you go. KardiaMobile Card is as
thin and light as a credit card, fits perfectly in
your wallet, and records an accurate, medical-
grade EKG in seconds.

Taks anEXG yubera

$79.00 oo

* Thin and light as a credit card

« Bluetooth enabled, no WiFi required

* FDA-Cleared to detect AFib

* Detect up to six of the most common
arrhythmias*

*Detect AF, bradycardia, tachycardia, normal sinus, PVCs, PACs, wide QRS

Hti;‘a.:‘ta?r':sotl ilsute GRAND

Foundation’ ROUNDS
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KardiaMobile® 6L
$129.00 s138:99

ADD TO CART 7 4.5 (2224)

With KardiaMobile 6L, you can record unlimited
six-lead EKGs, giving you and your doctor more
detailed insight on your heart from home.

Records EKG leads |, 1|, lll, aVL, aVR, and aVF
More data and deeper insights on your heart
rhythm

FDA-cleared, clinically approved, medical-
grade EKG recordings

Detects up to six of the most common
arrhythmias*

Minneapolis GRAND

Heart Ins'

Foundation' e ROUNDS

thePager =

J 9 w
e Lo L L

+ 201 consecutive patients presenting mmmmm

Version Watch 6 Sense Kardia Mobile

Clinical Validation of 5 Direct-to-Consumer Wearable Smart Devices to Detect Atrial
Fibrillation: BASEL Wearable Study  ceraccess
Original Research Paper

Diego Mannhart, Mirko Lischer, Sven Knecht, Jeanne du Fay de Lavallaz, Ivo Strebel, Teodor Serban, David Vogeli, Beat Schaer,
Stefan Osswald, Christian Mueller, Michael Kithne, Christian Sticherling, and Patrick Badertscher

to Ca rd | o | Ogy Se I'V I Ce at a tert | a ry Sensitivity (95% CI) 85% (72-94%)  85% (72-94%) 58% (42-72%) 66% (51-79%)  79% (64-89%)
center Specificity (95% CI)  75% (67-83%) | 75% (66-82%) || 75% (67-83%) | 79% (70-86%) 69% (60-77%)
Inconclusive tracings 18% 17% 21% 26%

* AF present in 32% Preferred Choice™ 39% L% 4% 15% 5%

Limit of HR . 5
. . 0 5 TS 50-150 bpm 50-120 bpm No information 50-120 bpm 50-100 bpm
* Manual review confirmed 99% of Hepea s - v - :
. . . B . Battery capacity™ 18 h" 144 h* 90h/2y'
inconclusive tracings in single lead e s o oas pym
EC G *a: Out of 165 analyzed patients, 10 patients were not able to decide between the available devices

*b: Information obtained from manufacturers website, 11/21

*c: Time with GPS disabled

*d: Information obtained on digitec.ch on 12.11.21, no discounts / special offers were included in the price, price includes
tax / all prices in CHF

*e: 90 h net operating time, under regular use up to 2 years

H:sgﬁ?r?sotllute GRAND

Foundation’ ROUNDS
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Beyond activity, HR, and HRV

AF and other
arrhythmias

Minneapolis
Heart Institu
Foundation’

PPG

tachograms or X '
notification Apple Watch (Apple, USA), AliveCor Kardia Band and

KardiaMobile (AliveCor, USA), Zio Patch (iRhythm
algorithms a’:é Technologies, USA)

GRAND
ROUNDS

randomized
controlled
trials=222

5 The IPED trial

Life’s Essential

AF s¢reening via ECG patches in selected high-risk individuals is
feasible and clinically valuable2

AF screening through PPG has shown variable ac
depending on the algorithms and devices used

AF screening through PPG coupled with ECG is feasible and
practical; no clinical studies available; the HEARTLINE study
aims= to examine this application and its effect on clinical

outcomes

ra

howed that a single-lead ECG moniter can
improve outpatient arrhythmia detection in patients who
present to the emergency room with palpitations or presyncope
and no clear aetiology

Wearables can be used to assess AF burden; rhythm-guided
anticoagulation is a feasible approach in some patients with AF;
no clinical studies exist but a trial examining smartwatch-guided
anticoagulation therapy is under development

Wearables were used in one stud;
before admissicn for cardioversio

confirm persistent AF

Wearables can be used to guide rate control in patients with
permanent AF; no clinical studies available

disease

Beyond activity, HR, and HRV

Heart rate, step

Coronary artery counting and
single-lead

ECG

Minneapolis

Heart Institute

Foundation’

Apple Watch

GRAND
ROUNDS

Prospective
cohort

Life’s Essential

In patients with type | myocardial infarction, the MICORE
study™® showed that a mobile app platform (including a
smarmatd') improved secondary prevention management by
reducing hospital readmissions and cost

Wearables can be used to guide B-blocker titration in patients
with chronic coronary syndrome; no available clinical studies

Single-lead ECG wearables can be manipulated to acquire a 12-
lead ECG for acute coronary syndrome diagnosis, as shown a in
case report™l
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Beyond activity, HR, and HRV

BioHamess 3 (Zephyr Technology, USA), Garmin
Forerunner (Garmin, USA), Senswear mini armband
Cardiac Step counting  (commercially discontinued), Yamax pedometers (Japan)

rehabilitation  and heart rate  Fitbit Charge, My Wellness Key accelerometer

(commercially discontinued), Gex sensor (commercially

discontinued)

Minneapolis GRAND
ROUNDS

Heart Institute
Foundation’

Randomized

controlled

trials, a Home-based cardiac telerehabilitation using wearable sensors
systematic is equivalent or better than centre-based rehabilitation and can
reviewand a | increase access to cardiac rehabilitation and reduce the cost
meta-
analysis

Risk Assessment

Prosen
% — W MORTALITY
l HEART RATE /

VARIABILITY

Minneapolis GRAND
ROUNDS

Heart Institute
Foundation’

systolic 8lood

Life’s Essential

A~

Current Age ® * Sex * Race *
* Pressure (mm g *

Total Cholesterol mg/au * HDL Cholesterol img/au) * LDL Cholesterol img/ot) &

History of Diabetes? * smoker?@ *

On Hypertension Treatment? * Onastatin? @ On Aspirin Therapy? &
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Move More

noncardiovascu

Rev. 2018 Aug;7(3):193-198.

« Singh, N. et al. Heart rate variability: an old metric with new meaninP in the era of using mHealth technologies for Health and Exercise
e

Training Guidance. Part Two:

« Kiviniemi AM, Hautala AJ, Kinnunen H et al. Daily exercise grescription on the basis of HR variability among men and women. Med Sci
Sports Exerc. 2010;42:1355-63. doi: 10.1249/MSS.0b013e.

« Perez, M. V. et al. Large-scale assessment of a smartwatch to identify atrial fibrillation. N. Engl. J. Med. 381, 1909-1917 (2019).
« Tison, G. H. et al. Passive detection of atrial fibrillation using a commercially available smartwatch. JAMA Cardiol. 3, 409 (2018)

Minneapolis
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Foundation’

Bayoumy, Karim, et al. "Smart wearable devices in cardiovascular care: where we are and how to move forward." Nature Reviews
Cardiology 18.8 (2021): 581-599

« Blond, K., Brinklgv, C. F., Ried-Larsen, M., Crippa, A. & Grantved, A. Association of high amounts of physical activity with mortality risk: a
systematic review and meta-analysis. Br. J. Sports Med. 54, 1195-1201 (2020).

* Lee, I.-M. et al. Association of step volume and intensity with all-cause mortality in older women. JAMA Intern. Med. 179, 1105 (2019)

* Zhang, D, WanP, W. & Li, F. Association between resting heart rate and coronary artery disease, stroke, sudden death and
ar diseases: a meta-analysis. Can. Med. Assoc. J. 188, E384—-E392 (2016)

« Fox, K._et al. Heart rate as a prognostic risk factor in patients with coronary artery disease and left-ventricular systolic dysfunction
(BEAUTIFUL): a subgroup analysis of a randomised controlled trial. Lancet 372,817-821 (2008)

« Singh N, Moneghetti KJ, Christle JW, Hadley D, Plews D, Froelicher V. Heart Rate Variability: An Old Metric with New Meaninq in the Era
of using'mHealth Technologies for Health and Exercise Training Guidance. Part One: Ph smlv::aygggd Methods. Arrhythm Electrophysiol

Life’s Essential
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ight ynight is vital i health,
y dar healt

7-9 hours,

more depending on their age. Too little or too much sleep is associated
with heart disease, studies show.

v LEARN HOW SLEEP AFFECTS

YOUR HEALTH

Most adlults need 7 to 9 hours of sleep each night. Babies and
kids need even more. Poor sleep may put you at higher risk for:

Cardiovascular disease
Cognitive decline and dementia
Depression

High blood pressure, blood sugar
and cholesterol

Obesity

«/ LEARN THE BENEFITS OF SLEEP

HEALING ond repair of cells, tissues and blood vessels

STRONGER immune system

IMPROVED moodand energy

BETTER BRAIN FUNCTION

Life’s Essential

TIPS FOR
SUCCESS

Cleanup your
sleep hygiene

MOVEIT.

Charge your device as far away from
your bed as possible. Added bonus?

The distance may help you feel Less
overwhelmed in general.

N ! 7

-(D- oM.

N

Dim your screen or use a red fitter app

fo el e N ht S}(I}{yj S%{g] j u %l fyy_] V\SX%

thythm and melatonin production.

= mf{i%gijs¥ijsykyi¥xeEs

—— st {J [ I snpfhytw
% LOCKIT.

If you've got a scrolling habit you need
tokick, try an app-blocking app that
makes itimpossible to get lost in after-

decision-making, focus, learning, memory, reasoning
and problem-solving

LESS RISK of chronicdisease

Learn more at heart.org/lifes8

Minneapolis
Heart Institute
Foundation’

gaming.

) BLOCKIT.

Tell notifications to buzz off if they're
waking you up at night. Put your phone

outwhen you're trying to sleep.

ROUNDS
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disordered
breathing
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Heart Institute
Foundation’

CENTRAL ILLUSTRATION: Pathophysiological Abnormalities in Sleep

Disordered Breathing

Sleep Reduction

and Fragmenmmn

4 Sleep efficiency

+ REMsleep
Cerebral arousal

4 Inflammation

Intrathoracic Pressure Swings

(particularly in 05A)
4 LV transmural pressure
4 L afterload
4 RV venous return
4 Leftward shift of IV septum
1 Intra-arterial pressure
4 Aortic wall stress

+ Myocardial 0, demand
+ Myocardial relaxation
+ Cardiac output

4 Arrhythmia

Adverse LA and LV
remodeling

Cyclical
Hypnxemia-Reoxygenation
4 Inflammation
4 VEGF
—  INFxB
4+ Hypoxia-inducible VEGF
Endothelial cell activation
Leukocyte activation
4+ Adhesion molecules

|

4insulin Resistance

Sympathetic System
‘Activation
(worsened by co-existing
heart failure)

4 Inflammatory cytokines
4 Muscular sympathetic
activity

4 Catecholamine release
4 Urinary catecholamines

M et eeobnn
_—————
Endothelial Dysfunction Increased Thrombosis
Dueto: 4Fibrinogen
Oxidativestress #Risk of paradoxical embolism

Cowie, M.R. et al. J Am Coll Cardiol. 2021;78(6):608-624.

Fast Facts

recur after ablation

Minneapolis GRAND
Foundation - ROUNDS

N
Life’s Essential

* OSA predicted a 2.4 increase in mortality and a higher CVD incidence over 7.5

years in more than 5,000 participants in the MESA cohort who were free of
known CVD at baseline

* Up to 50% of OSA patients may have hypertension, and 30% of hypertensive
patients will likely have OSA

* Prevalence of sleep disordered breathing is higher in patients with AF than
matched controls; AF harder to control with antiarrhythmics and more likely to
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CENTRAL ILLUSTRATION: Regular and Irregular Sleep Patterns in Relation
to Cardiovascular Disease Risk

A regular sleeper: Sleep duration SD = 10.1 min
= : 4.00
leep onset timing SD = 9.2 min
p trend = 0.002
Sun I S
$ 3.00
Mon —— K
Tue I —— £ 200 214
Wed —— -HE‘ l 159
5 1.09
e ] A d +
Thu k] 100 700 T
Fri ——
0.00
sat ——

<60min  61-90min  91-120min 120 min
(Most Regular) (Most Irregular)

8:00 PM 12:00 AM 4:00 AM 8:00 AM
N O n = 7-Day SD of Sleep Duration

Anirregular sleeper: Sleep duration SD = 144.5 min 400
O S r u Ct e rS Steep onset timing SD = 121.4 min ptrend = 0.002

o
Sun —— 3 300
Mon 8
°
Tue —— £ 2.00 2n
&
Wed —— El 152
H 116
Thu — :'E 100 ~71.00 I 2
Fri ——
0.00
sat — <30min  31-60min  61-90min  >90 min
(Most Regular) (Most Irregular)
8:00 PM 12:00 AM 4:00 AM 8:00 AM

7-Day SD of Sleep Onset Timing

Huang, T. et al. J Am Coll Cardiol. 2020;75(9):991-9.

GRAND
ROUNDS

A le Watch B. Garmin
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Life’s Essential 8
sleep e number

SMART, EFFORTLESS COMFORT

Minneapolis GRAND

Heart Institute

Foundation' ROUNDS

Life’s Essential 8
sleep o number

* 10 billion hours of sleep data from 1.8 billion sleep sessions
* The 360® smart bed effortlessly adjusts throughout the night
» 28 more minutes of restful sleep per night—170 hours per year

* Collaboration with Mayo Clinic
+ Sleep Number funding several studies including daytime sleepiness and CV implications
» Underserved community research: disordered sleep in Somali population
+ Disrupted sleep and markers of aging (telomeres, senescence)

Minneapolis GRAND

Heart Institute

Foundation’ ROUNDS
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sleep @ number

YEAR IN REVIEW

SleeplQ® Summary

(4

YOUR 2022 AVERAGES

-~ ¢
Sleep Duration Restful Sleep.
8h21m 7h42m

(V] =
Heart Rate Breath Rate
66 bpm 18 bpm

SEE MY WELLNESS REPORT

Minneapolis
Heart Institute
Foundation’

GRAND
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! UR 2022
HIGHLIGHTS

YOUR HIGHEST

SleeplQ® score

How many NIGHTS
you slept on your
smart bed this year.

Your total HOURS
of restful sleep.

You had nights where you met
your sleep goal with your perfect amount
of sleep to recover.

(O

EFFICIENCY

You had 101 nights where you got enough
restful sleep to feel refreshed and revitalized.

TIMING
‘You met your ideal schedule
24 nights, helping you keep a
consistent sleep/wake cycle.

!

o
— y <

it

sleep

Minneapolis

Heart Institute
Foundation®

66

SLEEP NUMBER 360
<2 SMART BED

Tiin XL Fu
5790 5899

31,999

Calking
51599

Jedkkdok
SELECT A SIZE
5609
Quesn
51,099
s1.999
FiaxTop Cal King
51,999

GRAND
ROUNDS

number
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NEW
SLEEP NUMBER Climate360™
SMART BED

Configure Foaturor

Queen Spiit King
59,999 513,499
FlaxTop King Catkng Spit Cal Kong
$13.499 512499 513499

$13.400
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The hot (better cold) area of sleep temperature

Sleep is the new 10,000
steps. Make it count.

‘Warm up, cool down, and track your health with the Pod 3
Gover. Fits on any mattress.

SHOP THE SALE

Sleep deeper while your Pod
adjusts temperature to keep
you asleep

With Temperature Autopilot, the Pod adjusts your
sleeping temperature to your individual patterns,
supporting the flow of each sleep cycle to
maximize recovery. Temperature on each side of
the bed can range from as low as 55°F to as high
as 110°%.

Minneapolis
Heart Institute
Foundation’

GRAND
ROUNDS

+ Keeping skin temperature within tight
range enhances deep sleep
* Improved HR and HRV

+ Validation study with Oura
+ 300 patients before and after Eight Sleep
» Deep sleep increased 10%

* HRV decreased 6%

* HR decreased 1%
e 2% forHR>70

 Reduction of 1 bpm in sleeping HR is
equivalent to a 1.6% reduction’in risk of

death from any cause

+ Marketing gone wrong?

Life’s Essential

* 13

Product description

The Pod 3 Cover improves your sieep, gives you more energy, and seamlessly
fits onto any h side cools and heats you and your partner, all while
tracking your sieep without awearable.

Included with the Pod

Pod 3 Cover
52495 $2,445 $50 off

Select size

King
Select Cover type

Pod 3 Cover
Pod 2 Cover

Membership

Optimize your sleep with 8+ Pro

Minneapolis
Heart Institute
Foundation’

GRAND
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Graer now. Saie ands soon.

W $2.445 v

Most Popular
Pod 3 Cover with

PerfectFit

$15imo*

Product description

® energy. and upgrades

e your sieep, gives
your entire sleep experlence. Each side cools and heats you and yous partner,
all while tracking your sleep without a wearable.

Included with the Pod

Life’s Esseﬁtial

Pod 3 Mattress

795 $3,695 $100 off

Sefect size ‘Order now, Sale ends soon.

King 453685 v

Sefect Pod type

Pod 3 Max
Pod2
Membershin
$15mo*

Optimize your sleep with 8+ Pro
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How to get healthy sleep references

* Yeboah J., Redline S., Johnson C., et al. "Association between sleep ,?/Pnea, snoring, incident
g%qcﬁl%v?gs_%tggrg%\éents and all-cause mortality in an adult population”. MESA. Atherosclerosis.

+ Silverberg D.S., Oksenberg A,, laina A. "Sleep-related breathing as a of hypertension: fact or fiction?".
Curr Opin Nephrol Hypertens 1998;7:4: 353-357.

+ Stevenson |.H., Teichtahl H., Cunnington D., Ciavarella S, Gordon |., Kalman J.M. "Prevalence of sleep-
disordered breathing in paroxysmal and Bersmtent atrial fibrillation patients with normal left ventricular
function". Eur Heart'J 2008;29:1662-1669.

* Monahan K., Brewster J., Wang L., et al. "Relation of the severity of obstructive sIeeP apnea in response
to anti-arrhythmic drugs in patients with atrial fibrillation or atrial flutter”. Am J Cardiol 2012;110:369-372.

* Ng C.Y, Liu T, Shehata M., Stevens S., Chugh S.S., Wangf X. "Meta-analysis of obstructive sleep apnea
as predictor of atrial fibrillation recurrence after catheter ablation". Am J Cardiol 2011;108:47-51.

» Te Lindert BHW, Van Someren EJW. Skin temperature, sleep, and vigilance. Handb Clin Neurol.
2018;156:353-365.

+ Jensen MT, Suadicani P, Hein HO, Gyntelberg F. Elevated resting heart rate d)h sical fithess and all-
cause mortality: a 16-year follow-up in the Copenhagen Male Study. Heart. 2013 Jun;99(12):882-7.

Hemeifioee | CRAND

Foundation' ROUNDS

) S
« KEEP TRACK . /I‘IPS FOR «” CREATE A HEALTHY EATING PATTERN C XI‘IPS FOR
Understanding how many calories you take in and your activity level 27 \ \ 27
\ SUCCESS Make smart choices and swaps to build an overall healthy eating \J///\\ SUCCESS

can help youidentify changes you want to make. To lose weight, you
need taburn more colories thon poueat. style. Watch calories and eat smaller portions.

vegetables, fruits, whole grains, beans, legumes,
ENJOY nuts, plant-based proteins, lean animal proteins,
skinless poultry, fish and seafood.

‘ (SO T
wg
sweetened drinks, alcohol, sodium, red and processed
LIMIT  meots refined carbohydrates like added sugors and

processed grain foods, full-fat dairy products, highly
processed foods, tropical oils like coconut and palm!

sizes and keep portions
reasonable.

i
'-' COOK AT HOME|

n e
== é
N\ & Take control over the
T nutitional content of your

food by leaming healthy

.‘}‘ EAT SMART preparation methods.

Al activity you get:

trans fat and partially hydrogenated oils (found in
V LEARN YOUR BMI AVOID ;.. commercial baked goods and fried foods).
Eat ahealthy diet of vegetables,
fruits, whole grains, beans,
e legumes, nuts, plant-based
Body Mass Index (BMI) is a numerical value of your proteins, lean animal proteins

; j= . ) ) lke fish and seafood.
) weightin relation to your height. It can help you
A - \ By Limit sugary foods and diinks, V READ NUTRITION LABELS
now whether you're at a healthy weight or need e ke e

foods, refined carbohydrates part o healthy ¥ating plan.
and highly processed foods.

a GETHELP

tolose weight. Optimal BMI is 25. You can calculate

Learning how to read and
can help you make healthier choices.

When you have more than one choice, compare IN NEEDOF

your BMI online or see your health care professional.

nutrition facts. Choose products with lower amounts

2
of sodium, saturated fat and added sugars. INSPIRATION?
IF i arevct ohla ol N The American Heart
weight successfully on your Association has hundreds
own, talle with your health of heart-healthy recipes
care professional. to choose from.

Learn more at heart.org/lifes8 Learn more at heart.org/lifes8

Hemrcibotite | ORAND

Foundation’ ROUNDS
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AU

Circulation

Volume 143, Issue 21, 25 May
hitps:/idoi.org/10.1161/CIR. 000!

American
Heart

s £984-21010

Association.

AHA SCIENTIFIC STATEMENT

Obesity and Cardiovascular Disease: A Scientific
Statement From the American Heart Association

Excess adiposity promotes changes in
cardiac function:

1) Directly through the effects on the myocardium
and vasculature

2) Indirectly through obesity-related comorbidities

Minneapolis
Heart Institute
Foundation’
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Myocardial fat deposition
Insulin resistance

=

[

(cardiac muscle)

Insulin resistance
1 02demand

(skeletal muscle)

Liver steatosis

" De novo lipogenesis

A VLDL secretion
Insulin resistance

1 Heart rate
Cardiac conduction defect
Altered contractility

.

Altered metabolic profile
(inflammation)
(insulin resistance)
(hyperglycemia)

 Traditional CVD risk factors
(dyslipidemia)
(systemic hypertension)
(type 2 diabetes) P

T d
T8
¢
K &

-
PR ¥
()

Adipocyte dysfunction
Leptin
Altered lipolysis
Insulin resistance

o

Life’s Essential

Autonomic dysfunction
Altered heart rate variability
 Catecholamines

/ .

Heart Failure

4 Ventricular
filling pressure
Hypoxia
1 Pulmonary
artery pressure

9

 Blood volume
A Angiotensin Il
A Renin

Obesity hypoventilation syndrome

Obstructive sleep apnea

 Peripheral vascular resistance,
Insulin resistance

(smooth muscle)

Mechanical effects of
abdominal fat mass on
chest wall
! Intrathoracic pressure

P E—

d

i

Circulation

Volume 143, Issue 21, 25 May 2021; Pages ¢984-1010
hitps:/idoi.org/10.1161/CIR.0000000000000973

AHA SCIENTIFIC STATEMENT

Obesity and Cardiovascular Disease: A £
Statement From the American Heart /2

Lifestyle mc
1) The diagnost

2) Associat
dysfunctior

Minneapolis
Heart Institute
Foundation’
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BODY+ US$ 79.95
o veur | IZZNIIATTEE el
woDuLs

B

white

N STOCK

Mioma, | 4 interest-free payments of $19.98, Leam More

€5 Free shipping
& 30-day trial

£} 2-year warranty

Life’s Essential

O

Simple design, big impact

Cardiac Scale

Hemeibioee | ORAND

Foundation’ ROUNDS

Clinical Dashboard

Patient Experience

Easy-to-use cardiac scale

‘With one simple step, the Bodyport Cardiac Scale
detects signals through a person’s feet and sends
data to the clinical care team in seconds. Advanced
Sensors Az S e y Uiy inuasively
measure a broad spectrum of hemodynamic
biomarkers to assess heart function and fluid status.
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Life’s Essential
@

The first device to hack
your metabolism

Enhance fat burn, lose weight & boost energy naturally

TAKE OUR QUIZ BUY NOwW

Minneapolis GRAND

Heart Institute

Foundation' ROUNDS

Life’s Essential
Measuring metabolic fuels: fats or carbs ‘ S

Respirat: hi itio (RER]
Physiology range for the overall TGO )

measured respiratory exchange ratio

Protein Carbohydrate

Unlock your metabolism

High CO2
cozsenson Carb Burn
. The CO2 concentration is measured using a unique breath
( — maneuver, which is performed by inhaling a fixed volume
. w of air through the Lumen device (dynamic to each
I- . individual), holding it for 10 seconds, and exhaling fully.
LIPOLY BATTERY = Low CO2

- Fat Burn
BLUETOOTHLE

Minneapolis GRAND

Heart Institute

Foundation’ ROUNDS
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Life’s Essential
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O Fasted
g e Post-Glucose

RER
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; : e Life’s Essential
Benefits of metabolic flexibility '
Your metabolism can be improved, just like your body gets stronger and fitter from working

out. Improving your metabolic efficiency leads to:

Lumen helps improve your metabolic flexibility which
allows you to lose weight in a sustainable way.

Lumen helps you improve your body’s ability to burn
: Less Snackin [¢] fat which decreases your hunger levels and makes
your body less dependent on snacking.

Increase your energy levels by developing a high
functioning metabolism.

Lumen helps you improve your metabolic flexibility,
your bodies efficiency in shifting between using fats
and carbs

Developing a flexible metabolism allows your body
to maintain a healthy weight by optimizing the body’s
ability to burn fat.

Heweisiie | ORAND

Foundation’ ROUNDS
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Heart Institute
Foundation

Nutrition personalized to your physiology

Lumen provides the insights you need daily to understand how your diet impacts your body, and

Personalized meal
recommendations

GRAND
ROUNDS

guidance to keep you on track.

@

Ryan a
Cleveland

843. Healihy Weight Loss.

Lumen Flex

Real-time daily
metabolic insights

Sustainable tailored

eating plans

Life’s Essential
‘ y 8

Minneapolis
Heart Institute
Foundation

METABOLISM
BOOSTER ®

$249

6 Month Track

START NOW

tf BUY AS A GIFT

mati

GRAND
ROUNDS

nthtrack_After 6 monthsit
ime

Choose your track

ADVANCED FAT a

BURNG®
$359 $299
12 Month Track

SAVE $100

START NOW

7 BUY AS A GIFT

LUMEN VIP ©
Limited Availability

$659 $ 499

12 Month Track
Personali

SAVE $200

START NOW

17 BUY AS A GIFT

Life’s Essential
| S
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Meet Lumen.
A turnkey nutrition solution.

Lumen'’s solution includes a handheld device that
measures your clients’ real-time metabolic state,
and provides personalized recommendations for
nutritional balance, beyond the scale.

Lumen is a secure, HIPAA compliant solution.

REQUEST A DEMO

Minneapolis GRAND

Heart Institute

Foundation' ROUNDS

More to come

How can | use Lumen in my research?
Fill in the form below and we’'ll get back to you ASAP.

First Name * LastName

Email *

Research Institute *

Field of Research *

More details *

Minneapolis GRAND

Heart Institute

Foundation’ ROUNDS
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«/ UNDERSTAND READINGS

Make smart choices and swaps to build an overall healthy
eating style. Watch calories and eat smaller portions.

IPS FOR Life’s Essential
SUCCESS @

Blood pressureis typically recorded as two numbers, written as
ratio like this:

sysToLIC “% EAT SMART
I The top number, the higher of the twe numbers, ’

mecsures the pressure in the arteries when the
heart beats (when the heart muscle contracts) Eat a healthy diet of vegetables,
— fruits, whole grains, beans, legumes,
DIASTOLIC nuts, plant-based proteins, can
The bottom number, the lower of the two cnimal protein (s fkhand ssofood
numbers, measures the pressuire inthe arteries Limit sugary foods and drinks, rec
when the heart i resting between heart beats. o processed meats, salty foods,

p 4 fined carbohydrate d highly . . . . 2
SRR, e M ~ujwy] sxry J 3ty syx¥nf | J
SYSTOLIC DIASTOLIC
CATEGORY MM HG (UPPER #) MM HG (LOWER #) A MOVE MORE . "
e mrlmjwEgphf zx]

Physical activity helps control blood
pressure, weight and stress levels.

:;;;m D0 L umeww  HII20jhrinEEsis

High Blood Pressure o for bashes ure overweight, even a slight wei
wEmEEs hjwjguk { £xhzdEwexuhikeh
=, —— O roweame o TYEON

tobacco, the nicotine can cause a

Adiagnosis of high blood pressure must be temporary increase in blood pressure.
health

Any unusually low blood pressure readings .
should also be evaluated. A

0 — Ig' SLEEP WELL

readings and prome recommendations.

Short sleep (less than 7 hours) and poor-
i quality sleep are associated with high
Learn more at heart.org/lifes8 e bk

Heart Inst GRAND

Fou.lmimmrr"rte ROUNDS

Life’s Essential

Table 10. Procedures for Use of HEPMS4.25-5427 (Taple view) @

Patient training should occur under medical supenvision, including
Information about hypertension

Selection of equipment
Ackr that individual BP readings may vary substantially
Interpretation of results

Devices:

Verify use of automated validated devices. Use of auscultatory devices (mercury, aneroid, or other) is
not generally useful for HBPM because patients rarely master the technique required for measurement of
BP with devices.

Hypertension
Volume 71, Issue 6, June 2018; Pages 136115 mercan Monitors with provision for storage of readings in memory are preferred.
il 1661 o/10 T1G1HYP 006000000000006 t’ Verify use of appropriate cuff size to fit the arm (Table 9)
Verify that left/right inter-arm differences are insignificant. If differences are significant, instruct patient to
CLINICAL PRACTICE GUIDELINE measure BPs in the arm with higher readings.
Instructions on HEPM procedures:
2017 Remain still £
ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/INMA/PC A
o ] i > void smoking, or exercise within 30 min before BP
Guideline for the Prevention, Detection, Evaluation, and =} Ensure =5 min of quiet rest before BP measurements
Management of High Blood Pressure in Adults: A Report Sit correctly
of the American College of Cardiology/American Heart Sit with back straight and supported (on a straight-backed dining chair, for example, rather than a
Association Task Force on Clinical Practice Guidelines sofa).
) St with feet flat on the floor and legs uncrossed
Keep arm on a flat surface (such as a table), with the upper arm at heart level.
Bottom of the culf should be placed directly above the antecubital fossa (bend of the elbow)
Take multiple readings

Take at least 2 readings 1 min apart in morning before taking medications and in evening before
supper. Optimally. measure and record BP daily Ideally, obtain weekly BP readings beginning 2 weeks
after a change in the treatment regimen and during the week before a clinic visit

Record all readings accurately
Monitors with built-in memery should be brought to all clinic app
BP should be based on an average of readings on 22 occasions for clinical decision making.
The information above may be reinforced with videos available online.
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Table 11. Corresponding Values of SBP/DBP for Clinic, HBPM, Daytime, Nighttime, and 24-Hour ABPM
Measurements (Table view)

Clinic HBPM Daytime ABPM Nighttime ABPIM 24-Hour ABPM - .

120/80 120/80 120/80 100/65 1575 dabl Educatl()ﬂall -IT-FUStA_.M,\_
130/80 130/80 130180 110/65 125175 Blood Pressure Monitors - Validations, Papers and Reviews

140/90 135/85 135/85 120170 130180 :

160/100 145/90 145190 140/85 145/90

Meta-analyses of RCTs have identified
clinically useful reductions in SBP and DBP
and achievement of BP goals at 6 months
and 1 year when self-monitoring of BP has

been used in con'|unction with other == Ej T -

Minneapolis GRAND
Heart Institute ‘ ROUNDS

Foundation’

Life’s Essential

ABPM <

+ A systematic review by USPSTF: ABPM provided a better method to
predict long-term CVD outcomes than did office BPs
» Evidence suggests HBPM is similar

» Every 15-30 min during day and 15-60 min night

* Mean blood pressure, day/night and nocturnal dipping, early morning BP
surge, symptomatic hypotension
» Medicare claims for ABPM between 2007 and 2010 were reimbursed at a median
of $52 and were submitted for <1% of beneficiaries
* ALWAYS covered!!!
* Masked HTN, white coat HTN, response to treatment

Minneapolis GRAND

Heart Institute

Foundation’ ROUNDS
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ar y
3 Series® Upper Arm Blood Llfe s Essentlal

Pressure Monitor @
Model: BP7100 | Compare >
Fokkkk 40

Write  review

The OMRON 3 Series Upper Arm home blood pressure monitor is
designed for accuracy and stores 14 blood pressure readings for one
user, and includes a wide-range D-ring cuff (fts arms 97 to 17 in
circumference).

F - NR—— Evolve Wireless Upper Arm Blood
- Pressure Monitor

8
R

Model: BP7000 | Compare >

1 v $55.50 OFsa Jokekdk 42 Wite a review

The next step in eliminating heart attacks is here. Our new Evolv upper
arm blood pressure monitor is compact, intuitive and clinically-accurate.
10 Series® Wireless Upper Arm

Blood Pressure Monitor

T b £ DOCTOR AND PHARMACIST RECOMMENDED BRAND
h L EoELEE | g
~

Model: BP7450 | Compare >
*kkkk 38 Write a review

The OMRON 10 Series Wireless Bluetooth® Upper Arm home blood

pressure monitor has a horizontally designed dual-display monitor and arY
stores up to 200 readings for two sers (100 per user), and includes a 1~ $110.00 &rsa
pre-formed Easy-Wrap Comfit Cuff (fts arms 9 to 17" in
In Stock
circumference)
BUY NOW. WHERE TO BUY >

v N
/30-day)

##1 DOCTOR AND PHARMACIST RECOMMENDED BRAND
L CUARANTEE _l Bundle with the KardiaMoble EKG Device for $169.99!

PURCHASE BUNDLE

t -+ $110.00 Orsa

Hemeifioee | CRAND

Foundation' ROUNDS

+’ UNDERSTAND BLOOD GLUCOSE

The first step to managing your blood sugar is to understand

TIPS FOR
what makes blood sugar levels rise SUCCESS . f N . |,
GLUCOSE The carbohydrates and sugars in what you Ll €s ESSQ n t 1a @
eat and drink tums into glucose (sugar)in the
I NSU LI N stomach and digestive system. Glucose can P
then enter the bloodstream .‘Q,‘\ D
Insulin is @ hormone made in the pancreas that helps the bodys ’ EAT

cells take up glucose from blood and lower blood sugar levels,
Eat a healthy diet of vegetables,

in Type 2 diabetes, glucose builds up in the blood instead ~ fruits, whole grains, beans, legumes,
of going into cells because: nuts, plant-| roteins, lean
‘animal proteins ke fish and seafood.
The body develops “insulin resistance” and can't e

use the insulin it makes efficiently. e i o = = H
e iabetes mellitus is
L 4 e
The pancreas gradually loses its
ability to produce insulin. _— - t I - t
A& movemone mdependen y assocCia ed
The result can be a high blood
glucose level. Being physically active can lower -
your risk of developing diabetes and
mere==  with all-cause and CVD
«” TRACK LEVELS alreody hovet.
Health care professionals can take blood glucose readings and.

.
provide recommendations. If you're diagnosed with Type 2 diabetes,
MANAGE WEIGHT mortality even after

Visit KnowDi org to learn how t yourrisk for
heart disease and stroke if you have diabetes. Stay ata healthy weight to help
prevent, delay or manage diabetes

cmmemezs  adjusting for CVD risk
T D IZ Qe factors (2019)

Prediabetes
(impaircd fosting glucose)  doveloping diabetes. Smoking, vaping, exposure to
Diabetes Mell i ot secondhand smoke or using tobacco
126 mg/dLor higher B e inciecssed riskiof heart: can increase your risk of heart
2 (Tupe 2 diabetas) disease or stroke. disease, stroke, many cancers and

other chronic diseases. It may also

Learn more at heart.org/lifes8 ok P Ss SR E

harder to manage.
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Continuous Glucose Monitors

* Real-time CGM or intermittently
scanned CGM should be offered for
diabetes management in adults on
multiple daily injections or insulin
pumps

+ Clear data for Type 1, murky for Type
2

Hemeifioee | CRAND

Foundation' ROUNDS

Non-diabetics?

* Higher glucose variability increases:
+ CVD and CVD Death
* Alzheimer's
* Frailty
+ Cancer Death
* All-cause mortality

» Today’s normal patient is tomorrow’s
diabetic

+ Cost-prohibitive

Hemrcibotite | ORAND

Foundation’ ROUNDS
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Diabetes 1 January 2022; 40 (1): 10-38.
2011 May;34 Suppl 2(Suppl 2):5120-7
mortality in non-diabetic ad

12;63(7):1187-92.

study. Age Ageing. 2017 Sep 1;46(5):807-812.

mortality in non-diabetic ad

Minneapolis
Heart Institute
Foundation’

GRAND
ROUNDS

How to manage diabetes )

« Raghavan, Sridharan, et al. "Diabetes mellitus—related all-cause and cardiovascular mortality in a national cohort of
adults." Journal of the American Heart Association 8.4 (2019): e011295.

» American Diabetes Association; Standards of Medlical Care in Diabetes—2022 Abridged for Primary Care Providers. Clin

« Standl E, Schnell O, Ceriello A. Postprandial hyperglycemia and glycemic variability: should we care? Diabetes Care.

e Zhang X, Li J, Zheng S, Luo Ci Zhou C, Wang C. Fasting insulin, insulin resistance, and risk of cardiovascular or all-cause
ults: a meta-analysis. Biosci Rep. 2017 Sep 7;37(5):BSR20170947

» Luchsinger JA, Tang MX, Shea S, Mayeux R. Hyperinsulinemia and risk of Alzheimer disease. Neurology. 2004 Oct

« Pérez-Tasigchana RF, Le6n-Mufioz LM, Lopez-Garcia E, Gutierrez-Fisac JL, Laclaustra M, Rodrl'?uez—ArtaIejo F, Guallar-
Castillon P. Metabolic syndrome and insulin resistance are associated with frailty in older adul

» Tsujimoto T, Kajio H, Sugiyama T. Association between hyperinsulinemia and increased risk of cancer death in
nonobese and obese people: A population-based observational study. Int J Cancer. 2017 Jul 1;141(1):102-111.

« Zhang X, Li J, Zhen%S, Luo (% Zhou C, Wang C. Fasting insulin, insulin resistance, and risk of cardiovascular or all-cause
ults: a meta-analysis. Biosci Rep. 2017 Sep 7;37(5):BSR20170947.

Life’s Essential

s: a prospective cohort

+” UNDERSTAND CHOLESTEROL

Cholesterol is a fat-like substance that comes from twe sources:
FOOD and your BODY.

TIPS FOR
SUCCESS

Itis found in foods from animal sources only. It travels in the
body by lipoproteins (LDL and HDL).

HDL = GOOD

High-density lipoprotein is known as “good” cholesterol.
LDL =BAD
Low-d yli

HDL helps keep LDL from sticking to artery walls and reduces plague
buildup. This process can lower the risk of heart disease and stroke.

.'}.. EATSMART

Eat o healthy diet of vegetables,
fruits, whole grains, beans, legumes,
nuts, plant-based proteins, lean
animal proteins like fish and seafood.
Limit sugary foods and drinks, red
or processed meats, salty foods,
refined carbohydrates and highly
processed foods.

y—

Physical activity helps improve
cholesterol levels.

is known as “bad”

heart.org/cholesterol

TRIGLYCERIDES

The most common type
offatin the body.

TOTAL CHOLESTEROL
HDL level + LDL level + 1/5th of triglyceride
level = total cholesterol level.

( KNOW YOUR FATS

The fats you eat can affect your
cholesterol levels. Replace saturated
fats with unsaturated fats.

E NO NICOTINE

Smoking lowers good HDL cholesterol.
Italsozg g

«” TRACK LEVELS

Ahealth care

your blood cholesterol and help
youunderstand what the levels mean in
context of your overall heart health..

Track your levels
over time and take steps
to reduce high cholesterol.

CI  TAKE MEDICATION
|E. AS DIRECTED
Your health care professional may

prescribe statins or other medications
10 control your cholesterol levels.

[Check your heart disease risk with the Check. Change. Control. Calculator.

Learn more at heart.org/lifes8

Minneapolis
Heart Institute

GRAND
ROUNDS

Foundation®
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Medication non-adherence
contributes yearly to
approximately 125,000
preventable deaths
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The Problem

adherence
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* 50% of CVD patients consistently take their medications
* Prevalence of the problem is difficult to assess

* This remains an undermanaged problem

» 25% of patients in the Ischemia trial self-reported non-

Life’s Essential 8

THE PRESENT AND FUTURE

sssss -OF-THE-ART REVIEW

Improving Medication Adherence in ®
Cardiometabolic Disease

Practical and Regulatory Implications

Key factors that affect medication adherence

Y Socioeconomic factors

w Health care system-related factors

¥ Concomitant illness

Therapy-related factors

L Patient-related factors

Hemrcibotite | ORAND

Foundation’ ROUNDS

\ f~x$txzgxyfsyfaqr%jizhj%sts2

fimjwjshj

1. Identify monitoring methods

2. Improve evidence base to better
understand adherence

3. Develop patient/health provider
team-based engagement strategies

4. Alleviate health disparities

Life’s Essential 8
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\e°
HEALTH LYINGwer L

3,606,660 tracked dispenses

149,576 misses EM Dose Flip
96% adherence rate! $60/month

MINNESOTA

» Medicaid waiver service program
+ MN, W1, SD, NE, OR, UT, LA, ID

H LuGheran
4,148 clients o Sacial Service
6,547 devices Rental of up to 2 Dose Flips

Health Reminders

Adaptive Equipment

Notifications for caregivers

Hemeifioee | CRAND

Foundation' ROUNDS

Life’s Essential 8

Ways to substantially reduce
non-adherence
Identify monitoring methods

Improve evidence base to better
understand adherence

Develop patient/health provider
team-based engagement strategies

Alleviate health disparities

Hemrcibotite | ORAND

Foundation’ ROUNDS
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Medication Adherence

* Ferdinand K, Senatore F, Clayton-Jeter H, et al. Improving Medication Adherence in
Cardiometabolic Disease. J Am Coll Cardiol. 2017 Jan, 69 (4) 437-451.

» Kolandaivelu K., Leiden B.B., O’Gara P.T.et al. : "Non-adherence to cardiovascular medications".
Eur Heart J 2014; 35: 3267.

» Baroletti S. and Dell’Orfano H. : "Medication adherence in cardiovascular disease". Circulation
2010; 121: 1455.

» Kronish I. and Ye S. : "Adherence to cardiovascular medication: lessons learned and future
direction". Prog Cardiovasc Dis 2013; 55: 590.

» Garcia R, Spertus J, Benton M, et al. Association of Medication Adherence With Health Outcomes
in the ISCHEMIA Trial. J Am Coll Cardiol. 2022 Aug, 80 (8) 755-765.
https://doi.org/10.1016/j.jacc.2022.05.045
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+” EDUCATE YOURSELF

The first step to quitting smoking, vaping and using tobacea is to
understand the risks and health effects for you and your family.

TIPS FOR
SUCCESS Life’s Essential

@ Within 1 year afer quiting, yourrisk o heart cisease goss
down by half.

Smoking is the most preventable cause of death in the U.S. @ DEAL WITH URGES

Itslinked to about one third of all deaths from heart disease

and 80% of lung cancers Whether physical or mental, learn your
triggers and make a plan to address

Smoking damages your circulatory system and increases them. Avoid situations that make you

yourrisk of multiple diseases want 1o smoke or Lse tobacco until yourre

confident that you can handle them.
Cigarettes, e-cigarettes and tobacco products contain many
toxic chemicals, as do their smoke, vapor and liquids.

@ - n
Tobacco use and nicotin addiction is o growing crisis for V GETACTIVE
teens and young adults. You can be one of the millions S
of people who successfully quit every year. Physical activity can help you manage
the stress and cravings when quitting.
‘You'll feel better, too.
B — . preve ntable cause of
’ secondhand smoke and vapor. & HANDLE STRESS
-
Learn other healthy ways to manage
+/ MAKE A PLAN TO QUIT Frationtioic death in the U

You're more likely to quit tobaccs for good if you prepare
by creating a plan that fits your lifestyle.

v ¥ ¥ @

Vaping and secondhand smoke

Y}
GET SUPPORT
SET a quit date within the next 7 days.

Abuddy system or support program can
CHOQSE & method: cod turkey or graduaty. help you with some of the common

struggles of quitting. 1-800-QuitNow

DECI D E if you need help from a health care

nicotine replacement or medicine. ()
. . g STICKWITHIT
PREPARE for your quit day by planning how to deal
with cravings and urges Quitting tobaceo takes alot of willpower.
it day Reward yourself when you reach

Q U IT on your quit day. milestones and forgive yourself if you

take  step backward. Get back on

course as soon as possible to stay on

Learn more at heart.org/lifes8 track and Kick the habit for good.

Hemrcibotite | ORAND

Foundation’ ROUNDS
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Nicotine

cessation

Meta-Analysis: Effectiveness and Abstinence Rates for Smoking Cessation Therapies

Medication Number | Estimated Odds | Estimated Abstinence
of Arms | Ratio (95% CI) Rate (95% C1)
Placebo 80 1.0 13.8

Monotherapies

Varenicline (2 mg/d) 5 3.1(2.53.8) 33.2(28.837.8)
Nicotine nasal spray 4 2.3(1.73.0) 26.7 (21.532.7)
High-dose nicotine pateh (=25 mg) (these included both 4 2.3(1.73.0 26.5(21.3-32.5)
standard long-term duration)

Long-term nicotine gum (>14 weeks) 6 2.2(1.53.2) 26.1 (19.7-33.6)
Varenicline (1 mg/d) 3 21(1.53.0) 25.4 (19.632.2)
Nicotine inhaler & 2.1(1.52.9) 24.8 (19.1-31.6)
Clonidine 3 2.1(1.23.7) 25.0 (15.7-37.3)
Bupropion SR 26 20(1.82.2) 24.2(22.2:26.4)
Nicotine patch (614 weeks) 32 1.9(1.7-2.2) 23.4(21.325.8)
Long-term nicotine pateh (>14 weeks) 10 1.9(1.72.3) 23.7 (21.026.6)
Nortriptyline 5 1.8(1.3-2.6) 22.5(16.8-29.4)
Nicotine gum (614 weeks) 15 15(1.21.7) 19.0 (16.521.9)

‘Combination Therapies

Patch (long-term; >14 weeks) + ad lib NRT (gum or spray) 3 3.6(2.55.2) 36.5(28.645.3) 4=
Patoh + bupropion SR 3 25(1.93.4) 28.9(28.535.1)
Patch + nortriptyline 2 2.3(1.34.2) 27.3 (17.2-440.4)
Patch + inhaler 2 2.2(1.336) 25.8 (17.4-36.5)
Patch + second generation 3 20(1.23.4) 24.3(16.1:35.0)
antidepressants (paroxetine. venlafaxine)

Medications not shown to be effective

Selective serotonin reuptake inhibitars 3 1.0(0.7-1.4) 13.7 (10.218.0)
Naltrexone 2 ‘ 0.5(0.2:1.2) 7.3 (3.116.2)

Life’s Essential
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Habit?
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Aversion Therapy

» Pavlovian Condition
* Humans are animals too!

Journal of Substance Abuse Treatment ISAT
Velume 5, Issue 1, 1988, Pages 33-26

£

+ Associate habit with a negative
stimulus Long term outcome of clients treated in a
« Brain rewired to stop Iiking the habit commercial stop smoking program

James W. Smith MD

- 832 patients, 55% male, 3 phases

- 13 month f/u: 52% smoke free, 30% smoking less
- Greatest risk factor to not quit was living with
another smoker (70%)

HemeiEsiie | CRAND

Foundation' ROUNDS
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35 years later...

+ 8 people who smoked 10-20
cigarettes per day

« Shock with every puff for 2 weeks PAV L ﬁ) K
+ Social support

6 stopped completely
2 cut down by 50%
Further studies underway

 Hoping for FDA clearance and further
clinical trials

Heweisiie | ORAND

Foundation’ ROUNDS
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Choose your Paviok 3

epmon

cowor

Small

U$$219.99

ADDTO CART

Pay less to get started

Its only $28.88 per month

Warranty

If anything goes wrong with the device, simply ship it and

Choose your Paviok 3
p—
Rent for US$29.99 per month
e
Challenge benefits

" @
Advice and accountability Exclusive access

-] T
Getitall

Flexibility
Get access to all of our custom-designed life-changing
welll send you a new one

apps and devices - both existing and upcoming!

Minneapolis
Heart Institute
Foundation’

GRAND
ROUNDS
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Concerns
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&
T s

* Device accuracy

* Inaccurate data more harmful than no data; prevent digital overdiagnosis
+ Standards by medical societies to evaluate devices
+ Unified regulatory policies

 Separate actionable data from noise

« Meaningful use criteria development; data integration
» RCTs with long term f/u

 Telehealth curriculum

Minneapolis
Heart Institute
Foundation’

GRAND
ROUNDS
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Concerns

+ Patient Privacy
« Data de-identification
» HIPAA policy updates
+ Opt-in arrangements

* Cost

 Pay close attention to a new health disparity
« Threefold use difference between high/low SE status
+ $2,500 up front buy-in for all entry level devices outlined here

Minneapolis GRAND

Heart Institute

Foundation' ROUNDS
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The Future

Heart Institute
Foundation’
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Devices and Data:
Filling the Gap in the
Essential 8

Joe Jensen, MD
Grand Rounds
23 January 2023
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