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Fasten Your Seatbelts
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Smartwatch Vision (‘80s)
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More than 200 Million Google
Searches By The End Of My Talk

Back to Health...

Actunl Causes of Death in the United States, 2000

ABSTRACT
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Challenge Today

Imprecision medicine =
Population health &

average patient

Personalized medicine: Time for one-person trials

‘ Top 10 Drugs Our Patients
- DO Not Respond To (US)
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Wasted Efforts (US-based Numbers, by E. Topol)

Small Number of Drugs
Drive Big Medicare Bill

Response Rates
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79% costs on 10 top drugs wasted

Imprecision medicine

Poptiation;

average patient;
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the right patient
the right treatment (e.g.,
drug)

the right dose

the right route

the right time

the right information
docI]Jmentatl

Squaring The Curve

A

Health,

Quality of
life

Disability-free survival
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The
Economist

Precision medicine

[Personalized, Preventative, Proactive, Participatory]

Average Is over: patient;
POC is where the patient is

Toolbox is expanded beyond
a stethoscope and a pill

Approach to health is holistic
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Towards Star Trek Tricorder
» POC Diagnostics / Portable Medical Devices @

. Wearables B
earables 1=
%
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« Information Systems & Artificial Intelligence (AI) &

Crowdsourcing -> Evidence !g%i

« Star Trek State Of Mind
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point of-care diagnostics
portable medical devices
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First Tricorder: Stethoscope (1816)
LR !
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Where is Your Tricorder? All Around.
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An1CU Monitor That Fits On Your
Wrist A A
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QTC intervals can be nssessed with the AliveCor heart monitor in patients
on dofetilide for atrial fibrillution
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‘Sticker’ Based Diagnostic (RDS)

Salzure reporing echnakogias for apilepsy reatment. A raview
of cinial information neeacs and supporting technologies
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3-20d% Accelerometer

Event Mark Button
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ECG (1 lead)

Heart Rare (HR)

HR variability (Hrvar)
Respiratory Rate
Respiratory Depth
Oxygen Saturation (Sp0,)
Temperature

Physical Activity

|

Wearable, Wireless,
Waterproof
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Colon Check Via a Pill (PillCam)
¢~ A new option.

Assece y r nek

*

Intra-body: Vital Signs or Gases via A Pill

ECG
Resp. Rate
Acoustics

',@'-PLOS | ONE Gastroenterology
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Multiplexed volumetric bar-chart chip for point-of-
care diagnostics
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Where is Your Tricorder? Attached To Your Phone.

STD/HIV, syphilis
(Columbia)

BP, blood glucose, lipids,
incl. bleeding (Qloudlab)

Vit. D, fertility,

influenza
Blood, allergens in food, 1 inflammation,
U EERENS ; testosterone
mercury in water A (Cue)
(holomic/cellmic)

n of Circulating Tumor DNA in Early- and
Human Malignancies

Abstract
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Where is Your Tricorder? Coming Soon To Your Lab.

Whlysaams -
S =t =] HemoLink

theranes ?

Talking20

-

17



Prevention
Diagnostics, compdmo
Symptoms, side effect
(Research on PROs)

wearable
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Steps (kcal)
Activities
Sleep

HR, Temp, GSR

Phone notifications

hip pain

Jun 2010 .2011 [ 2012

2013 2014

some pain

.................................................................................................................................................................................................
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Sleep Profile (Hours of Sleep)

Sleep Quality (BASIS PEAK)

20
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Sleep Quality (BASIS PEAK)

Sleep Quality (BASIS PEAK)

Good night

47BPM

140BPM
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Sleep Quality (BASIS PEAK)
Good Night

Vivid Dream

Sleep Quality (BASIS PEAK)

Good Night

47BPM

Vivid Dreams

140BPM

Stressful (Job Talk the Next Day)

No Dinner — Nighttime Hypoglycemia

10/16/2017
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Fully integrated wearable sensor arrays for

multiplexed in situ perspiration analysis .
¥ Sweat Analysis
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Sweat metabolites (glucose and lactate)
Electrolytes (sodium and potassium ions)
Skin temperature
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Smart Textiles (Myontec, Hexoskin, Athos)

O Fnetnstr

Excess Fluid in CVD (Edema.dk)
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Excess Fluid in Heart Failure (toSense)

Heart Rate
Resp Rate

Thoracic Fluid
S CRYIUINE
Cardiac Output
Physical Activity

Tattoo-Based Noninvasive Glucose Monitoring: A Proof-of-Concept
Study
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Temperature Strain

ECS Sensors

Sensors

%l
5 A o 7 Wireless communication
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Blood Glucose Profile (Abbott Freestyle Libre)

(~Nutrition, Physical Activity, Stress, Meds)

stress medication change
diet change

stress
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Posture (Lumo Lift)
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Tracking Lung Health With a Cell
Phone

‘oﬂclmrt’\nyi eHhon over mecu
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Computers Can Predict
Schizophrenia Based on
How a Person Talks
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Environment: Food Scanner (TellSpec, MyScio)

31
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Consumers: Self-diagnosis (Scanadou)

Medication Reminder (WebMD, PillPack)
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Medication Reminder (Google)

Google patents a wearable that tells you to take your
medications when you eat

Medication Reminder: Smart PillBox (GlowCap)

33
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Medication: Which is Which? (MedSnap)

34



10/16/2017

Where is Your Tricorder? In the Patient’s Pocket.

Wearable

Wireless

Waterproof
Multipurpose
Unobtrusive
Fashionable

Long battery lifetime

Further: Non-contact, Ingestible, Bio-degradable, Injectable

mhealth example (2020)

m-health
Service Provider

Mobile Network
Operator

Care Professional

35



Where is the evidence?

‘in the making’
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Role of médeaith In overcoming the occurrence of pest
stroke depeession

° World Psychiary o

Letract The efficacy of smartphone-based mental health
Interventions for depressve symptoms: a meta-analyss
of randomized contrelled trals

Patients Connect

Current Treatmunts

wi Smart Patients
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ANALYSIS

T
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Accelerated clinical discovery using self-reported
patient data collected online and a patient-matching
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the right patient
the right treatment (e.g., medici
the right dose

the right route

the right time

the right information
the right documentation

Squaring The Curve

A

Health,

Quality of
life
Disability-free survival
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The Challenge (One of Many): PRIVACY

=
Anonymizing patient records for
genomics

New method for concealing identily could open up more dats
for science,

41
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The Future

Dell Hoalthcaro - Special Pravinw
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Precision medicine

[Personalized, Preventative, Proactive, Participatory]

Average iIs over: patient;
POC is where the patient is

Toolbox is expanded beyond
a stethoscope
and a pill

Approach to health is holistic
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Connect with Me to Design Your Next Tricorder!
(& research the PROs)

Prof. Katarzyna Wac 12 & QoL Team & Funding Agencies Supporting The Research

1 Human-Centric Computing, University of Copenhagen, Denmark

2 Quality of Life Technologies lab, University of Geneva, Switzerland
\
1

EMAIL: katarzyna.wac@unige.ch & wac@di.ku.dk
WEB: www.qol.unige.ch

TWITTER: @katewac

LINKEDIN and SLIDESHARE: /KatarzynaWac
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You have been pretty sedentary for too long...
Time to stretch your legs?
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