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Remote device management:
definitions
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full device data
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Contact if REeCEssary with the patient after reviewing transmitted data

Remote follow-up: full remote device interrogation at scheduled intervals
Remote monitoring: unscheduled transmission of pre-defined alert events

Patient-initiated follow-up. non-scheduled interrogations as a result of a
patient experiencing a real or perceived clinical event



Home monitoring of devices
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‘ Impact of remote monitoring on clinical events and
associated health care utilization: A nationwide
assessment @

| Jonathan P. Piccini, MD, MHSc, FHRS, Suneet Mittal, MD, FHRS,! Jeff Snell, AB,*
Julie B. Prillinger, PhD,® Nirav Dalal, MS, MBA,® Niraj Varma, MD, PhD, FHRS
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atrial fibrillation according to RM use. monitoring utilization, by device type.



Remote management
of arrhythmias and device

Recommendations

Class |Level

Device-based remote monitoring should be considered in order to
provide earlier detection of clinical problems (e.g. ventricular

: T A lla
tachyarrhythmias, atrial fibrillation) and technical issues (e.g. lead
fracture, insulation defect).
Study No (pts) Mean Age  Device Company Transmission FU Endpoints
TRUST 1339 63 ICD Biotronik ~ Automatic daily 12m | time to evaluation
2010 monitoring | hospital visits
CONNECT 1997 65 ICD Medtronic  Automatic alerts 15m | time to clinical decision
2011 | hospital stay
EVOLVO 200 67 ICD Medtronic  Automatic alerts 16m | ED visits
2012 | total healthcare use

2013;34:2281-2329

www.escardio.org/guidelines £:1070-1118

| time to clinical decision
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Remote Monitoring Becomes Standard of Care
(HRS Class 1A Recommendation)

= New Class 1A recommendation for remote interrogation and monitoring
of all device patients (including IPGs)

= The consensus paper highlighted also the recent findings (Varma et al.
2015) regarding the "dose dependency” of remote monitoring, i.e.
the higher the transmission success the greater the survival advantage

HRS Remote Monitoring Consensus Statement Recommendations

Device Follow-up Paradigm Class of Level of
Recommendation  Evidence
A strategy of remote CIED monitoring and I A

interrogation, combined with at least annual 1PE, is
recommended over a calendar-based schedule of in-
person CIED evaluation alone (when technically
feasible).

All patients with CIEDs should be offered RM as part | A
of the standard follow-up management strategy.

> Slotwiner et al. ; HRS Expert Consensus Statement on Remote Interrogation and Monitering for Cardievascular
Electrenic Implantable Devices; Heart Rhythm 2015




HRS Expert Consensus Statement on remote interrogation
and monitoring for cardiovascular implantable electronic

devices Heart Rhythm 2015;12:€69—e100

Class of Level of
Device and Disease Management Recommendation Evidence
RM should be performed for survenllance of lead function and battery conservation. I -
Patients with a (TED component that hias been recalled or 15 on adwisory should be enrolled I ;

1n RM to enable early detection of actionable events.

RM 15 useful to reduce the madence of 1nappropriate 1CD shocks. I
RM 15 useful for the early detection and quantiication of atnal fibnllation. I
The effectiveness of RM for thoracic impedance alone or combined with other diagnostics to Ib

manage congestive heart failure 15 currently uncertam.










lihe classic (2)...




41001s to Catch Arrhythmias (1)
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Patch-Based Holter

Traditional Holter Monitor Auto-Triggered Loop Recorder .
Monitor
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Insertable Cardiac Monitor Transtelephonic Monitoring




001S to Catch Arrhythmias

* Wearables g
* Smart Tattoos
Dermally implanted Sensors |

* Subcutaneous implants



pHotoplethysmography
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Telemonitoring and Heart Failure

Use of specific architecture ( phone/web based) to
connect patients to their nurse, GP or hospital

2. Monitoring (daily, weekly) of vital signhs such as

weight, pressure, pulse and symptoms (breath-
lessness, fatigue, oedema)

3. Close monitoring of fluid status and therapy
4. Monitoring of brady and tachyarrhythmias

9. Adyvices by telephone on diuretic dosage, diet,
training, behaviour

.. "




Figure 3. Scanadu Scout, a wireless vital sign monitor.

Figure 2. Zio Patch, an adhesive ECG patch.
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http://www.theindychannel.com/lifestyle/health/new-implant-helping-heart-failure-patients

Cumulative HF Hospitalizations Reduced
At 6 Months and Full Duration of Randomized Study
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New Approaches to Evaluating and Monitoring Blood Pressure

Curr Hypertens Rep (2016) 18: 49

Elizabeth M. Goldberg' - Phillip D. Levy?

Device

Drawbacks Notes

Hypertension apps for mobile Poorly regulated, most do not share data Only 3 % of reviewed hypertension
devices with physician offices, may encourage management apps were developed
unwarranted self-titration of medication by health-care agencies [19++]
or provide factitious blood pressure
measurements
Self-use wireless upper Cost, bluetooth technology often requires ~ Examples of validated devices include
arm blood pressure monitors troubleshooting Withings, QardioArm, iHealth [29]

Text messaging

Home blood pressure monitor
measurement self interpretation
through text messaging [30]

Cost, requires physician oversight SIMCARD study achieves lower systolic

blood pressure using smartphones and

Cost, requires physician oversight

Remote monitoring

) community health workers [27]
Cuffless blood pressure devices Cost, insufficient accuracy Examples that are FDA approved
Wrist or fingers include Sotera, Somnotouch-NIBP




CUFFLESS BLOOD PRESSURE
MONITORING
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New Approaches to Evaluating and Monitoring Blood Pressure

Elizabeth M. Goldberg' - Phillip D. Levy?

Digital Me

While there is i
patients
registered

accuracy, a

Curr Hypertens Rep (2016) 18: 49



Use of Smartphones in Arterial
Hypertension Management

Medication Reminder

Appointment Reminder

Emergency Communication
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A Adults B cChildren and Adolescents
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Time of Day Time of Day

Adults

Closed-Loop Control Paired Difference
Period Period or Paired Ratio
(N=32) (N=33) (95% CI)t P Value

Nightt‘i me

Percent of time with glucose level
in range

70 to 145 mg/d1q 59.1+9.5 30.4+13.3 19.4 (15.5t0 23.3) <0.001

=145 mg/dI 35.09.4 35.6¢15.8 -17.1(-21.4t0-12.8) <0.001

<70 mg/dl — median (interquartile range) 2.4 (1.1t03.7) 4.0(1.8t0o5.8) 0.59 (0.44 to 0.78) 0.001

<50 mg/dl — median (interquartile range) 0.3 (0.1t00.6) 0.4 (0.2t01.2) 0.46 (0.28 to 0.76) 0.004

N Engl | Med 2015;373:2129-40
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Current State of Commercial Wearable Technology
in Physical Activity Monitoring

Number of articles found in the original search and after assessment for relevance to wearable
, validity, accuracy, and reliability.

Device Articles found Pertinent articles

Fitbit

Garmin

Apple

Misfit
Samsung Gear
TomTom
Lumo

Int | Exerc Sci, 2018



\Wearable devices in sports medicine

Wearable Device Functional Mechanism

Movement sensors

Pedometer “Step” recorded each instance the vertical acceleration of a spring-loaded lever arm exceeds
the force sensitivity threshold

Accelerometer/gyroscope | Acceleration causes deflection of a seismic mass between 2 electrodes, causing a change in

capacitance
GPS Signal transmissions from multiple orbiting satellites are acquired by a ground-based receiver;
the relative delay is used to calculate the speed and position of the receiver
Physiologic sensors
Heart rate monitor 1. Electrical activity from the heart recorded by electrodes in a chest strap
2. Peripheral pulse detected by optical-sensing technology in a wristband
Temperature monitor 1. Ingestible capsule transmits readings to external data log system
2. Armband measures skin convective heat flux in temperature
Integrated sensors Multimodal platforms that incorporate components of movement and physiologic sensors
GPS, global positioning satellite.




Blood Pressure Monitor

e000s vodafone UK = 10:37 103000

Blood pressure

ssure, Heart Rate

©115962 *53
20 July 2016 at 15:23 €

.............
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It communicates with Smartphone via Bluetooth




ardiorespiratory monitoring technology

: HR, ECG data, blood oxygen, respiration rate,
ature

A useful device for monitoring irreqular heart rhythm...



cise tracking watches

Measures: RHR,
movement, sleep

. vodafone UK = 10:32 1032

4 All Day Heart Rate
. vodafone UK = 10:35 703
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AKpIfeiag (Precision
Medicine)

AN emerging,

grates evidence from advanced data on

yriad clinical samples with the individual

- genomics, e-record, imaging and other data-rich -
~omic parameters to enable discovery and tailored
thiPrapision middiviens] tyegfdédiriblutgb observation
that individuals vary in their genetic makeup and
that their diseases and responses to medications
differ as a result. It then aims to find the right
drug, for the right patient, at the right time, every
time.” - Scientific American
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https://www.pharma-iq.com/clinical/articles/digital-clinical-trials




Living better starts here

Welcome to PatientsLikeMe

Join the community




00N 0T oxeon Acbevwy - E.Y









ELESS SENSORS

itoring






