Intelligent
Dermatology:

Unlocking the power of data for improved outcomes
In skin health and care

Maryam Sadeghi, PhD
CEO - MetaOptima Technology Inc.

Our vision is to be the world leader in smart data-driven dermatology and analytics.

Our mission is to facilitate faster and more accurate care for anyone anywhere.
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Our Focus is Wellness with BD across the adult Lifespan!
WE CREATE INNOVATIVE DIGITAL CARE
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WHAT IS BIPOLAR DISORDER?

About BADAS

This program of study brings researchers with SFU's Interdisciplinary Research in the Mathematical
and Computational Sciences (IRMAGS) Gentre together with academic clinicians. Our team includes

experts in BD research and practice, geropsychology, social work, technology, geography, computing

science, health psychology, d ay. We and
multidisciplinary team. Significant synergies exist across this network of experts in BD research,
practice and technology. We will use of advanced qualitative and quantitative research methods (e.g.
mixed methods, experiential sampling, latent growth and hierarchical linear modelling). Exceptional

research training and knowledge translation (KT) opportunities are envisioned
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Wellness, Engagement, and Long Life

Aging Well

& Advanced Care Solutions

& Cross-Cutting Activities
0 Mobile-Health

& Point of Care Technologies

About AGE-WELL

Bo? % o AGE-WELL: Aging Gracefully across Environments
using Technology to Support Wellness, Engagement,
and Long Life

A globally aging population demands innovative approaches to ensure people
across societies can live and age well. In particular, there is a need to move from
health and social agendas that emphasize dependency as we age, to ones that
promote healthy aging and independence.

AGE-WELL Vision

The vision of the AGE-WELL is to harness the potential of technology to provide high-quality and sustainable services and solutions to meet the needs of the
current and future generations of older adults in Canada. Our vision includes the creation of capacity for Canada to further establish its position as a global leader
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Our Innovative Solutions

About AGE-WELL

AGE-WELL: Aging Gracefully across Environments
using Technology to Support Wellness, Engagement,
and Long Life

A globally aging i ive app to ensure people
across societies can live and age well. In particular, there is a need to move from
health and social agendas that emphasize dependency as we age, to ones that
promote healthy aging and independence.

The vision of the AGE-WELL is to harness the potential of technology to provide high-quality and sustainable services and solutions to meet the needs of the
current and future generations of older adults in Canada. Our vision includes the creation of capacity for Canada to further establish its position as a global leader



My Journey — Science and Entrepreneurship
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Computer-aided Analysis of Skin Lesions

° Benign lesions

® Skin Cancers

® Basal Cell Carcinoma (BCC)

® Squamous Cell Carcinoma (SCC) (6) Reciies

® Melanoma S
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(e) Seborrhoeic Keratosis (f) Dermatofibroma




Dermoscopy

* Improves diagnostic accuracy by 30%

+» Allows the examiner to look past the surface and into the deeper layers



Pattern Recognition and Matching
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Vancouver
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CBCNEews |Health | « FIFA World Cup :
Home World Canada Politics Business Health Arts & Entertainment Technology & Science Community

‘ Rate My Hospital
Melanoma a fast rising cancer in Canada

Canadians spend too much time in sun without protection, cancer society finds

CBC News Posted: May 28, 2014 3:01 AMET ] Last Updated: May 28, 2014 5:13 PMET

Stay Connected with CBC
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A BIG Problem

m Skin Cancer is the most common cancer
= 2 in 3 Australians el Rl iiiii]

p— 1n7

= 1in 5 Americans us 4Million

= 1 in 7 Canadians

e

1in5

e o i S
60Million 'H"" Australia

® Doubles every 10 years

2in3
= Early diagnosis saves life and cost 14Milion
150,000,000 Patients Worldwide
Survival Rate 98% 15%

Cost $200 $150,000



Access to Care

® | ong wait times to access specialists
" From 3 to 12 months

= Primary Care Physicians are in front line of diagnostics TTTTTTTE

= PCPs do not have training
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Deadly & Costly

16% Melanoma-related

39 benign biopsies for 1 cancer o : :
malpractice insurer’s claims

97% false positive rate for PCPs Biopsies
66% for expert dermatologists

Skin Cancer
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' 30% of all cancers are initially

Unnecessary biopsies :
e . missed




Solution: Data-driven Intelligent Dermatology
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Our Products
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DermEngine is an end-to-end proprietary MoleScope is a mini-dermoscope

dermatology platform. attachable to smartphones



DermEngine

= DermEngine is an end-to-end proprietary dermatology platform offering

= Easy to use and advanced imaging tools
= Efficient clinical workflow
= |ntelligent clinical decision support tools

= For diagnostics & therapeutics

= DermEngine offers a powerful ENGINE

= For payers and providers
= By leveraging their data

= Using Machine Learning & Computer Vision algorithms

0 DERMENGINE"

@ MoleScope-



Cross Platform Connected Eco-system
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Vertical Integration of Artificial Intelligence

Pharma

Oncologists

Surgeons

Pathologists

Dermatologists

DermEngine
Clinical Decision Support.

Primary Care - GPs

Patients / Consumers
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Online Dermatologist

Patient Record/Scheduling DERMENGINE
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Ecosystem
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Ecosystem

METAOPTIMA

Smart Skin Analytics

DERMENGINE DERMENGINE
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Patient Journey

Excision/Mohs

D

Referral

Visit Referral

Patient

Surgeon

Diagnosis Treatment

Monitoring



Dermatology

‘ | "] DermSocial
& - C [3 dermsocial.com Qw foAM 00 @ =

# Home 2 MyCases + New Case Ll Stats ) Hi, Majid

SMALL BUT TYPICAL Doctor (urologist) Hi! €8th old female, half-year ago Hi. 80 year old female with a long 75 year old male, farmer skin New Weman, 60 y.o. Lesion on the back... 33 year old with slowdy enlarging
retired. 70 y. Casual observation of the noted nail change on food. KoH test duration of pigmentation. | am sure lesion appeared on the chest and ‘lesion’ pictured macro at & o'clock,
leftth... negative.... you will know ... grew within the la... also an incid...

W

a pigmented lesion on the back with a On the frontal region of a 77 years old To my friends who go to Vienna 2015, On the dorsum of the left hand of 3 39 A small contribution to the acral This lesion was encountered 2 weeks
32 years old woman... male... with my best wishes for a good trip. years old female with a history of 8 lesions. Male, 32 y, left big toe, small ago on a 53 year old lady having her
Lesions see... months. lesion app... first skin c...




Clinical Decision Support

Visual report of analysis
results in the form of
charts and graphs

Similar lmages

DEEP ANALYTICS

automatically and ——
compare side by side

e Visual Search
e FEvolution Tracker



Clinical Decision Support




Statistics of most similar images X

Selected Image

Malignancy Top Diagnoses

N

Basal Cell Carcinoma 65.00%

@ Basal Cell Carcinoma

@® Nodular Basal Cell Carcinoma

@ Actinic Keratosis @ Bowen'S Disease
® Malignant @ Pre-Cancer @ Squamous Cell Carcinoma " Others

Similar Images

« Basal Cell Carcinoma « Actinic Keratosis « Basal Cell Carcinoma « Basal Cell Carcinoma » Basal Cell Carcinoma
« Basal Cell Carcinoma « Basal Cell Carcinoma « Nodular Basal Cell Carcinoma « Basal Cell Carcinoma » Basal Cell Carcinoma




Statistics of most similar images

Selected Image

Malignancy Top Diagnoses

@ Dysplastic Nevus @ Melanoma In Situ
@ Compound Nevus

® Hypermelanotic Nevus

® Malignant @ Benign ) Benign Melanocytic Nevus Others

Similar Images

« Dysplastic Nevus » Dysplastic Nevus « Melanoma In Situ » Compound Nevus » Hypermelanotic Nevus
« Benign Melanocytic Nevus « Dysplastic Nevus » Melanoma In Situ « Hypermelanotic Nevus » Dysplastic Nevus



DermEngine Pathology Module

X
= |ntegration with Pathology lab systems %ﬁ Pathology Request
[=] Logo
= |ntegration with major Practice Management Systems in AUS and — ——
NZ: Best Practice, Genie, ClinicToCloud, MedTech, etc. N R
® |ntegration with US Pathology providers is in progress ormmionn )
Specimen

Lesion Unique ID Number: 4443/55201

.
* i
e Pathology Request . “™™™ P
Vo N ;- ’
S e Rt e =
TR = -Z ]

Signature
Doctor's Signature: Patient's Signature:
Date: Date:

https://dermengine.com



The Engine

Clinical Decision Support
Diagnostics & Therapeutics

DermEngine

Platform Tele-consult
Mobile App DermEngine WebApp
MoleScope
Other Data Modalities
Data
Acquisition \ ® m }; § *o'
) )3 ]

DermSync
DB APIs

D «—> Migration& <«——

Integration

Imaging Data — 2D and 3D
Text Data
Epidermal Genetic Data — RNA and DNA

Nano and micro-needling biopsies

Structured Integrated Multi-modality Data for Non-invasive and Minimally Invasive Diagnostics

PMS/EMRs

Lab Diagnostic
‘; Systems
A

Other Systems



Chronic Dermatological Conditions




SFU Applied Sciences 2 Follow
APLts. @FAS_SFU

SCIENCES

@SFU alumna & @MetaOptima founder
@Maryam_Sadeghi explains #app to
track/treat pressure ulcers ow.ly/i/5Pecc
@retconcepts #aging

4 Reply €3 Retweet % Favorite e More

View on web

RETWEETS  FAVORITES n@ ¥ lt
3 5 =4

4:05PM - 6 Jun 2014 Flag media

MetaOptima @ MetaOptima - Jun 12

m @FAS_SFU @sfu @retconcepts isn't it amazing? Our innovation will make a
better world for #seniors #digitalhealth @CanadaDHH @MoleScope
Details

s\ AV

I
.

MetaOptima “1et:0ptma - Jin &

Very honored and excited to be a part of the Innovation Center @Retirement Concepts! A better world for #Seniors
pic.twitter.com/yWWecf7UfL

« Reply €3 Retweet % Favorite




Reqgulation Roadmap

= HIPAA-compliant
= Regional data centers
= Visual Search will be exempt from FDA's Cures Act

= Class | for MoleScope

= Health Canada, FDA, CE Mark, TGA (AU) and MedSafe (NZ) - Done
= Brazil, Mexico, Argentina - In Progress

| P

= Class Il for DermEngine diagnostics a‘ﬁfi:—;_ :

= |SO Certification = Done -
= Health Canada, CE & FDA - In Progress

| b



Traction

= DermEngine has the largest database of Skin Cancer images in the world

® Gets bigger everyday physicians use the system
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Traction

Professionals Patients
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* Current clients are highlighted in bold font

HMOs, Hospitals, Clinic Chains

SunDoctors, Mount Sinai, Quebec Hospital,
Pharmaceuticals Sydney Royal Prince Alfred Hospital, Pharmacy
Mayo Clinic, Cleveland Clinic, Kaiser Permanente, .
, Aetna, Blue Cross, Geisinger, CIGNA, Humana, Chains
L’Oreal, La Roche Posay, Ascension Health, UPMC, Highmark
Henkel, Coty, Roche, Sanofi,
Allergan, Valeant, Genentech, London Drugs, Shoppers
J&J, Merck, BMS Drug Mart, FamiliPrix,
Pure Pharmacy, Boots,

' ' iDti ' - wal ,CVS
Device + DermEngine Subscription + Service Transactions e

Public Health ' q@) @ @” Pathology Labs
Federal Governments, g SouthernSun, Sonic,

Health Authorities, First guestp Dli\]gr;\ostm% )
Nations, Military & Veterans Sy Dm.o.ng“ ermPath, AmeriPat

R

Philips, GE, IBM, McKesson,
Canfield, 3Gen, DinoLite

T ——— S S e - R e N S S e e -

o Medical Device & MRs and

PARTNERS & Distributors Software TeleMedicine |
IDCP, TeamMedical, AmTech, Companies BestPractice, MedicalDirector, '

CHANNELS Brazil, US, South Africa, Asia . Genie, ClinicToCloud, MedTech, i

DermOnCall, Teladoc, Telus Health,

nic—Cerner. 7
ple-cernel




LONDON
DRUGS'

LA ROCHE-POSAY

LABORATOIRE DERMATOLOGIQUE

‘E&:‘% DermNetNZ.org

PG

COTY

Customers

BUILDNCANADA

INNOVATION PROGRAM

PACIFIC

DERMAESTHETICS

-‘(5:- SunDoctors
‘1

SKIN CANCER CLIMNICS

RODNEY SURGICAL CGENTRE

'‘OREAL

CANADA

@ SPECIALIST

Mount
Sinai

Gonke]

<

claris

LJ . . e
%DermaMed Skin Clinics
Skin Cancer and Cosmetic Surgery Centre

MOLLSCREEN

Skin Cancer Clinic

*Skin Clinic Robina



Competition
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DERMENGINE"
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Primary Care - GPs
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User Map

DermEngine Doctors & Patients by country
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Dermatology eTriage in Canada

=Problem:
= Canada facing shortage of dermatologists
= |_ong waiting time (8 months to 12 months) for dermatologist

= Referrals from GPs required, but there is no efficient referral solution

mSolution:

= Empowering GPs and FPs at the front line of healthcare
= Using smart and secure solutions for eTriage in dermatology

= Efficient workflow using Integration with current EHRsS/EMRSs



DermEngine — Teledermoscopy Validation

@ METAOPTIMA

Study Protocol

Study Protocol for teledermatology and teledermoscopy as tools to
help general practitioners in effective eTriage of suspicious skin
lesions prior to dermatology evaluation

AUTHORS : Joél Claveau, Marie-Pierre Faure, Stella Atkins, Josée Bordeleau, Simon Claveau, Maryam Sadeghi.

Abstract

Background: Teledermatology has the potential to improve skin health management through the
regular monitoring of skin disorders and pigmented lesions by medical professionals. Although the
benefits of utilizing Telehealth for improved telemedicine management have been extensively
studied, the feasibility of using teledermoscopy to support skin management when connecting
general practitioners with dermatologists has not been investigated thoroughly. This study aims to
evaluate the use of teledermatology for remotely monitoring pigmented lesions and implementing a
connected referral system for effective eTriage.

Methods: The study comprised of a connected platform (DermEngine) and its mobile application
which was supported by a mobile dermatoscope (MoleScope). MoleScope was used by GPs to capture
high quality images of the pigmented lesion, while DermEngine was used by them to refer the cases to
a dermatologist at the regional skin cancer center. The dermatologist would have access to patient
information through this system and provide an eTriage report. All communications and patient
results were compiled and used for the final study.

Discussion: This is the first study to evaluate the the efficacy of teledermatology being used to
optimize eTriage consultations used for pigmented lesions. If effective, this Teledermatology program
has great potential to improve the referral system between general practitioners and dermatologists.
Protocol number : eTriage-08-2015

Keywords: Skin cancer, Teledermoscopy, Teledermatology

9™ WORLD CONGRESS OF

® Clinical Outcomes
m Effective e-triage of skin cancers

= Expert Opinion on a Secure referral network

ABSTRACT BODY:

Body: Access to dermatology is a big challenge in Canada. Following a visit to a general practitioner, the actual time
delay to see a dermatalogist varies from 6 to 24 months. To help facilitate timely evaluation and prioritization of
suspicious skin lesions by a dermatologist, we conducted a controlled trial on the efficiency of e-triage with
teledermatology and teledermoscopy. A group of 23 general practitioners were enrolled and trained to use their
iPhone and a MoleScope® device in the evaluation of a suspicious skin lesion. After obtaining patient’s informed
consent, clinical and dermoscopic images of one suspicious skin lesion were taken by physicians, incorporated in a
specialized DermEngine eTriage module and sent to the dermatologist. A total of 312 patients were enrolled in the
study and later evaluated by the dermatologist. The time delay to see the various patients was between 14 to 90 days
according to the degree of suspicion. A total of 6 melanomas, 15 basal cell carcinomas and 8 squamous cell
carcinomas were diagnosed in the study. Other benign lesions were acquired benign nevi, atypical nevi, seborrheic
keratoses, angiomas and dermatofibromas. With the growing incidence of skin cancers, we are expecting a very high
work load in the future and we believe new technologies like this one could bring optimized patient management and
earlier diagnosis of cutaneous malignancies.

cancer  brisbane
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A JOINT MEETING WITH THE
SOCIETY FOR MELANOMA RESEARCH




Dermatology Made

Contact

Dr. Maryam Sadeghi
CEO, Co-founder

maryam@metaoptima.com

+1 (778) 892-0248
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