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New Drugs and Technologies

Novel Wireless Devices for Cardiac Monitoring

Joseph A. Walsh III, MD, MS; Eric J. Topol, MD; Steven R. Steinhubl, MD

Circulation. 2014:130:573-581



MName Company Link Brief Description
Comprehensive vital sign Skin microblush change in capillary filling fo measure
monitoring heart rate and chest movement to measure
VitalSigns Camera Phillips http://www.vitalsignscamera. com/index. il respiraiory rate
Scout Scanadu hittp:/fwww . scanadu.com/ Measures temperature, pulse, oximetry, ECG,
heart rate varéability, and pulse wave transit time
BioPatch Zophyr http:/fwww zephyranywhere.com/ Adhesive patch transmits wirelessly pulse,
healthcare/biopatch/ R-R interval, respiratory rate, activity, respirations,
ECG, position, and posture
Hexoskin Hexoskin Wearable hittp:/fwww hexoskin.com/ Shirt measures heart rate, heart rate variability,
Body Mefrics en?utm_campaign=Listiy&utm_ respiratory rate and volume, and activity; also
medium=lit&utm_source=listly estimates V0 max
OMSigneal OMSignal hittp:/wwner omsignal com' Washable shirt that monitors 3-lead ECG,
respirations, stress, and temperature
Sensor Bra Microsoft hittpe/fwoww . cs. rochester edwhcif Sensors built into bra: heart rate, respiration,
pubs/pdfs/FoodMood pdf Hectrodermal activity; 3-
axis accelerometer; 2-axis gyroscope; designed to track
emotions and study emotional eating
Intermittent ECG
Alivecor System Mlivecor hittpfwww alivecor.com/ With application able to analyze and print ECGs
a5 PDFs; ECG data sync between the application
and online ECG hub; prescription only
ECG Check CardiacDesians hittp:/feardiacdesigns. com' With application able to analyze and print ECGs
a5 POFs; ECG data sync between the application
and online ECG hub
EF1 Mini EP Mobile Health hitp://epimhealth.com.sg/ Separate device that transmits ECG to smartphone,
(also EPI Life) Solutions ‘which can forward it to a “health concierge™ senvice
that can send back a reading; cleared by the US Food and
Drug Administration for consumer use
12-Lead ECG MobilECG http=ifmobileco. hw |J5B-based open-source 12-lead clinical ECG



MName Company Link Brief Description
Prolonged ECG monitoring
eMotion ECG Meqoa Electronics hiktp:/www_ megaema. com/ 3-Lead ECG data are transmitted from the wearable
Mobile products/emotion-eciy/ ECG sensor to 4 mobile phone via Bluetooth; the
phone forwards the data over mobile network o a
senver, which stores the data;. the data can be monitored
in real time or a specialist can investigate and analyze
the stored ECG data
BodyGuardian Preventice httpe/www preventice.com/ Pateh monitor of ECG, activity, respirations, and body position
Zio XT Patch iRhythm hittp: e irhythmtech com/ 14-d continuous cardiac rithm monitoring
Tutm_campaign=Listhy&utm_ with a single adhesive chest wall device;
medium=list&utm_source=listhy once completed, it is mailed for analysis
HUVANT Mobile Corventis hittp:fwrwner corventis.com’ Automatic and patient-triggered 30-d candiac rhythm
Cardiac Telemetry monitoring; arrhyihmia detection: the device transmits
System informeation via a wireless data transmission device, zLink,
fo the Corventis Monitoring Center
Ambulatory ECG iHealth htip-/foes.cnet.com/B301-35284_1-57616620/ Sensor attaches fo chest and transmits
at-ces-2014-health-monitors-join-the- ECG to smartphone
wearables-paradea/
Heart failure
(CoVa necklace Perminova hittpc/'wwnw perminova.com/sensor/ Measures heart rate, respiratory rate, fluid levels
Vitalink wg-hio hittp:ffwww. vghio.com/ Measures pulsa, heart rate variability, transthoracic
vitalink-remote-pafient-monitoring’ impedance, and activity via head band and chest strap
AVIVO Mobile Corventis hitp=fconventis. com/us/avivo asp Maonitors thoracic impedance, heart rate,
Patient Monitoring heart rate variability, respiration rate, posture,
System and heart riwthm with wireless fransmission fo the
Corventis Manitoring Center
Telescale Cardiozom httpe/fwwew candiocom.com/telescale asp For daily weights with automated verbalfeedback and

communication to the patient and provider



Name Company Link Brief Description

Blood pressure
Vi%i Mobile Sotera Wireless hitp=/www_visimobile.com Wireless vital sion monitoring with noninvasive

continuous blood pressure maonitor
Wireless wrist blood iHealth fittp-www inealthiabs comdwireless-blood- Wireless wrist blood pressure measurement and
[ressure monitor pressure-wrist-monitor-feature 33 htm heart rate transmitted fo @ mobile application
iPhone-connectad Withings hittp e withings. com/bloodprassuremaonitor Plugs into iPhone or iPad and tracks and displays
bood pressure cuff all results; also available in 2014 with Bluetooth
connection between the cuff and smartphone
Continuous bisod (uanttus InttpedAwwew technologyreview. Continuows monitoring of blood pressure,
pressure watch Com/mews/524376/ heart rate, and respirations.
{his-fitness-wristband-wants-to-play-doctor
BPro radial artery HealthStats hitp=fwww_healthstats.com Watch-like device that samples radial arfery
[ressure monitor waveforms via tonometry at regular ime
intervals over a 24-h period; for assessment
of ambulatory blood prassurs

Wearable, wireless iHealth http:/fces.cnet.com/8301-35264_1-57616620/ Vest-like device that allows blood pressure to be
ambulatory blood at-ces-2014-heatth-monitors-join-the- measured as frequently as every 15 min
[ressure monitor ‘wearables-parade/ throughout the day

Ulirasound
V5can GE hittp:fwwwd. gehealthcare com/enProducts’ Standalone ultrasound imaging device that

Categories/Utrasound/Vscan can download ant fransmit images

Mobils 5P Muobisante fitp:/www. mobisante.com/product-overview! Smartphone-based uktrasound
Terason LSmart 32007 Terason hittp:/fwwew. terason_com/index.asp Comprehensive ultrasound
Manomaxx Sonosite hittp/feww. sonosite. com/products/nanomaxx Standalone ultrasound imaging device

that can download and transmit images.




Alivecor real-time monitoring of ECG. Finger contact on the case activates ECG recording of
bipolar lead | and is transmitted to the smartphone.

Joseph A. Walsh lll et al. Circulation. 2014;130:573-581

% American
” Heart
Association. Copyright © American Heart Association, Inc. All rights reserved.



Zio Patch, an adhesive ECG patch.

Joseph A. Walsh lll et al. Circulation. 2014;130:573-581

% American
0 Heart
Association. Copyright © American Heart Association, Inc. All rights reserved.
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A $10 MILLION COMPETITION TO BRING HEALTHCARE TO THE

PALM OF YOUR HAND

Imagine a portable, wireless device in the palm of your hand that monitors and
diagnoses your health conditions. That's the technology envisioned by this
competition, and it will allow unprecedented access to personal health metrics. The
end result: Radical innovation in healthcare that will give individuals far greater choices
in when, where, and how they receive care.

LEARN MORE ABOUT THE COMPETITION >







Scanadu Scout, a wireless vital sign monitor.

Q0CD000

heartrate skin/core body Sp02 respiratory biood emotional
temperature  [oxymetry) rate pressure stress

Joseph A. Walsh lll et al. Circulation. 2014;130:573-581

American
Heart
Association. Copyright © American Heart Association, Inc. All rights reserved.







Implantable ECG Sensor

J.-H. Lee, Y.-N. Kim et al., Exp. Clin. Cardio., 2015.




Mobile Health App
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Diabetes

4th edition

Edited by Richard 1.G. Holt, Clive S. Cockram,
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Efficacy of self monitoring of blood glucose in patients with
newly diagnosed type 2 diabetes (ESMON study):

randomised controlled trial

Maurice | 0'Kane,' Brendan Bunting,2 Margaret Copeland,? Vivien E Coates,? on behalf of the

ESMON study group

ABSTRACT _

Objectives To assess the effect of self monitaring of blood
glucose concentrations on glycaemic control and
psychological indices in patients with newly diagnosed
type 2 diabetes mellitus,

Design Prospective randomised controlled trial of self
monitoring versus no mnnimr‘mg (control).

Setting Hospital diabetes clinies.

Participants 184 (111 men) people aged <70 with newly
diagnosed type 2 diabetes referred to the participating
diabetes clinics. Major exclusion criteria were secondary
diabetes, insulin treatment, previous seff monitoring of
blood glucose.

Interventions Participants were randomised to self
monitoring or no monitoring (control) groups for one year
with follow-up at three monthly intervals. Both groups
underwent an identical structured core education
programme. The self monitoring group received additional
education on monitoring.

Main outcome measures Between group differences in
HbA, ., psychological indices, use of oral hypoglycaemic
drugs, body mass index (BMI), and reported
hypoglycaemia rates.

Results 96 patients (55 men) were randomised to
monitoring and 88 (56 men) to control. There were no
baseline differences in mean (SD) age (57.7 (11.0) in
monitoring group v 60.9 (11.5) in control group) or HbA, .
(8.8 (2.1)% v 8.6 (2.3)%, respectively). Those in the
monitoring group had a higher baseline BMI (34 (7) v 32
{6.2)). There were no significant differences between
groups at any time point (12 months values given] in
HbA,, (6.9 (0.8)% v 6.9 (1.2)%, P=0.69; 95% confidence
interval for difference -0.25% to 0.38%), BMI (33.1 (6.4) v
31.8 (6.0); adjusted for baseline BMI, P=0.32), use of oral
hypoglycaemic drugs, or reported incidence of
hypoglycaemia. Monitoring was associated with a 6%
higher score on the depression subscale of the well-being
questionnaire (P=0.01).

Conclusions In patients with newly diagnosed type 2
diabetes self monitoring of blood glucose concentration
has no effect on glycaemic control but is associated with
higher scores on a depression subscale.

Trial registration ISRCTN 49814766,

INTRODUCTION

Although self monitoring of blood glucose concentra-
tions is widely advocated by healthcare professionals
for patients with type 2 diabetes mellitus who do not
require insulin, there is conflicting evidence as to its
value.' We investigated the effect of self monitoring on
glycaemic control and attitudes and satisfaction with
treatment in patients with newly diagnosed type 2
diabetes.

METHODS

The ESMON study was a randomised contral trial of
self monitoring of blood glucose concentration (inter-
vention) versus no monitoring (control}. Patients aged
<70 with newly diagnosed type 2 diabetes were
recruited from the outpatient diabetes services at four
hospitals between 2002 and 2005. See bmj.com for
exclusion criteria.

Qutcomes

Pre-designated primary end points were dilferences
between groups in HbA,, psychological indices, and
incidence of hypoglycaemia. Secondary end points
were differences between groups in body mass index
and use of oral hypoglycaemic drugs.

Randomisation .
Participants were recruited from among those patients
with newly diagnosed type 2 diabetes referred to the
huspiial diabetes clinics. Eligible patients were rando-
miged into intervention (sell monitoring of blood
glucose] or control {no monitoring) groups.

Those in the sell monitoring group were all.provided
with a glucose monitor, and asked to monitor four
fasting and four postprandial capillary blood glucose
measurements each week. They were advised on
appropriate responses to high or low readings (for
example, dietary review or exercise), At each clinic
visit, concordance with the sell monitoring regimen
was verified by downloading meter readings. Patients
in the no monitoring group (control} were asked not to
acquire ameter or perform monitoring for the duration
of the study.

BM) | 24 MAY 2008 | VOLUME 336



Conclusions In patients with newly diagnosed type 2
diabetes self monitoring of blood glucose concentration

has no effect on glycaemic control but is associated with
higher scores on a depression subscale.



Cost effectiveness of self monitoring of blood glucose in
patients with non-insulin treated type 2 diabetes: economic
evaluation of data from the DiGEM trial

Judit Simon," Alastair Gray," Philip Clarke,? Alisha Wade,> Andrew Neil.* Andrew Farmer ® on behalf of the
Diabetes Glycaemic Education and Monitoring Trial Group

ABSTRACT

Objective To assess the cost effectiveness of self
monitoring of blood glucose alone or with additional
training in incorporating the results into self care, in
addition to standardised usual care for patients with non-
insulin treated type 2 diabetes,

Design Incremental cost utility analysis from a healthcare
perspactive. Data on resource use from the randomised
controlied diabetes glycaemic education and monitoring
(DIGEM) trial covered 12 months before baseline and

12 manths of trial follow-up. Quality of life was measured
at baseline and 12 months using the EuroQol EQ-5D
questionnaire.

Setting Primary care in the United Kingdom.

Participants 453 patients with non-insulin treated type 2

diabetes.

Interventions Standardised usual care (control)
compared with additional self monitoring of blood
glucose alone (less intensive self monitoring) or with
training.n self interpretation of the results (more intensive
self monitoring). )

Main outcome measures Quality adjusted life years and
healthcare costs (sterling in 2005-6 prices).

Results The average costs of interventionwere £89 (£113;

$179) for standardised usual care, £181 for less intensive -

self monitoring, and £173 for more intensive self
manitoring, showing an additional cost per patient of £92
(95% confidence interval £80 to £103) in the less
intensive group and £84 (E7 3 to £26) in the more intensive
group. No other significant cost difference was detected
between the groups. An initial negative impact of self
maonitoring on quality of life occurred, averaging -0.027
(95% confidence interval-0.069 to 0.015) for the less
intensive self monitoring group and -0.075 (-0.119 to
-(.031) for the more intensive group.

Conclusions Self monitoring of blood glucose with or
without additional training in incorporating the results
into self care was associated with higher costs and lower
quality of life in patients with non-insulin treated type 2
diabetes, In light of this, and no clinically significant
differences in other outcomes, self monitoring of blooad
glucose is unlikely to be cost effective in addition to
standardised usual care.

Trial registration Current Controlled Trials

ISRCTNA7 464659,

INTRODUCTION

Self monitoring of blood glucose has been shown to be
the largest single component of management costs
associated with implementing more intensive glycae-
mic controlin the UK. Improvements in haemoglobin
A levels are associated with rediced rates of long
term complications from diabetes. Although these
improvements may lead to gains in quality adjusted life
expectancy and generate savings within the healthcare
system, sell monitoring has opportunity costs as funds
could be used to finance other aspects of managing
nor-insulin treated type 2 diabetes. We carried out an
economic evaluation of sell monitoring of blogd
glucose using data from the diabetes glycaemic
education and monitoring (DiGEM) trial *

METHODS

The diabetes glycaemic education and monitoring trial
was an open, randomised study of 453 patients with
non-insulin treated type 2 diabetes who had haemo-
globin A, levels of 6.2% or more and were self
monitoring not more than once a week.* These patients
were allocated to either standardised wsual care
{control, =152}, a blood glucose meter with advice
for participants to contact their doctor for



Conclusions Self monitoring of blood glucose with or
without additional training in incorporating the results
into self care was associated with higher costs and lower
quality of life in patients with non-insulin treated type 2.
diabetes. In light of this, and no clinically significant
differences in other outcomes, self monitoring of blood
glucose is unlikely to be cost effective in addition to
standardised usual care.

Trial registration Current Controlled Trials
ISRCTN47464659.



Electromagnetic Interference of Wireless
LAN on ECG Monitoring System
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