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Disruption pa vej i sundhedsvaesenet

Thomas Riisgaard Hansen
kiteinvent.com

Slide fra preesentation

Her er en version af de slides, der blev praesenteret mandag d. 8. maj 2017 pa DTU.

Jeg hdber praesentationen var inspirerende og du er meget velkommen til at skrive hvis der er specielle omrader du er interesseret i eller med generel tilbagemelding
pa preesentationen.

Jeg er ogsa meget interesseret i at hgre hvis du kender til spaendende projekter eller selv er i gang med spaendende projekter, der kan forandre vores sundhedsvaesen.
Du kan fange mig pa mailen: thomas@kiteinvent.com

P3 LinkedIn poster jeg interessante trends, s& der kan du ogsa enten connecte eller fglge mig: www.linkedin.com/thomasr

Pa Twitter deler jeg links som jeg finder interessante indenfor trends i sundhed @thomasrdk

God forngjelse,

Thomas Riisgaard Hansen

KITE INVENT APS
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Baggrund

Thomas Riisgaard Hansen
Arbejdet snart 15 ar med innovation, teknologi og sundhed
Co-founder af Cetrea

Kite Invent Aps

Innovationsfirma, der arbejder med strategisk innovation og entrepreneurship. Hjeaelper Kite Inventt Aps '
nystartede firmaer, eksisterende sundhedsaktgrer og det offentlige indenfor sundhed og -

teknologi

Baggrund for praesentationen

Exponential Medicine 2015 & 2016, HIMSS 2016 + dybdegaende research

Hvilke veerktgjer, ideer og frontline forskning kan vi lade os inspirere af fra Silicon
Valley/USA og anvende i Danmark?

KITE INVENT APS

De fire disruptive trends

v § &

Fra sygdom til sundhed Mod przecisionsbehandling Menneske 2.0 Sundhed til alle
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Disruption og
innovation

Investering i healthcare distruption

ﬁ Bill Gates' foundation to invest $5 billion in
o Afri fi
Alphabet’s Verily, Sanofi to Invest| (IO Human Longevity, Inc. Completes $220 Million Series B

$500 Million in Diabetes Financing
b James Paton (SAN DIEGO, CA)—April 4, 2016—Human Longevity, Inc. (HLI), the genomics-based, technology-
12 september 2016 0700 CEST Ut 12 septemiber 2016 0955 CEST driven company, announced today that the company has completed an offering of Series B

Preferred Stock, raising in excess of $220 million. HLI previously raised $80 million in its Series A

e rsomaa 13,183 viws The e Blck Book of iln: offering which closed in Summer 2014,

Why Apple Is The Most Important Health Company
In The World
000006

Q Unity toake

With 11 drugs in pipeline, Moderna wants to raise $600m
KRR [ in | s .- Top 10 Trending Artcie

IBM Is Counting on Its Bet on Watson, and Paying Big Money for It
[R— 0000

12.01165:13 P

lllumina spinout Grail is seeking to raise $1.7 billion for
large-scale clinical trial: sources

Grail, a spinout company of the DNA-sequencing giant Illumina, has a very
bold mission: to develop a blood-based screening test for cancer.

Microsoft announces new Al-powered health care
initiatives targeting cancer

KITE INVENT APS e
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Disruption — mange definitioner

KITE INVENT APS

Udfordringer med disruptive ideer

England

The difficulty lies, not in the
new ideas, but in escaping

from the old ones, which
ramify, for those brought up
as most of us have been, into
every corner of our minds.
John Maynard Keynes, The General Theory of

Employment, Interest and Money (December 1935) ’

www england nhs uk

KITE INVENT APS
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Gartner’s hype cycle

“FISIBILITY

Peak of Inflated Expectations

Plateau of Productivity

Slope of Enlightenment

Trough of Disillusionment

Technology Trigger TIME

ttttt ://commons.wikimedia.org/wiki/File:Gartner_Hype_Cycle.svg KITE INVENT APS

Fra sygdom til sundhed |

Sundhedsteknologi ¢
flytter ud ﬁgl
af hospitalerne
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Fra Ego til Eco: Lucian Engelen
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Apps og selvmonitorering:
Apple Health — t|I patlenten

Track other important data, too.

Health makes it easy to keep tabs on a wide array of data that matters to
you — from measurements of your blood pressure and blood glucose to
records for your weight and reproductive health.

¥ a

Reproductive Health Results

Mindfulness

Body Measurements Vitals

Apple acqulred Glumpse apersonal health data startup
£ [¥] ﬂlﬂﬂlﬂ

Nutrition

Why Apple Is The Most Important Health Company
In The World

00006

) . Q Unity Stoakes, conrmisuron
it i b > "
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ocial Media og mental sundhed

Social Media
Mental
ealth

KITE INVENT APS

Telemedicin: FDA godkendt maleudstyr

Start measuring

your stats in real time

Our range of connected health devices automatically sync to the free Philips HealthSuite Health App on your smartphone, 5o you can monitor
Your data over time and see how you're progressing towards your goals.

® s & o ¢

Health watch Wrist blood Upperarm blood  Body analysis Ear thermometer
pressure monitor  pressure monitor  scale

Gainiinsight into Instantly checkyour  Instantly checkyour  Track your weight. Accurate in-ear
your c: i t d t body mass index temperature
through tracking World Health World Health and body fat e
yourheartrateand  Organization Organization percentage. two seconds.
heart rate zones. classifications, classifications.
Available in black or

Boostyouractivity  Eagy.to-camry Large backiitscreen  white
e dine portable wristunit  clearly shows your
Steps, active Mnutes g5 you, to measurement
AR monitor yourblood  results.
Understand your

pressure and heart
sleep patters.

rate anywhere.

Wher ooy Wheetobuy Wheriotuy

KITE INVENT APS
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Nye light-weight dianostikapparater

KITE INVENT APS o

Saedkvalitetsanalyse pa mobilen

Vurdere sadkvalitet med 98 %
ngjagtighed | fglge WHO's guidelines

Pris for engangsdevice indkgb: $4,45 =
30 kr.

http://stm.sciencemag.org/content/9/382/eaai7863.full '
KITE INVENT APS e
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Qualcomm Tricorder XPRIZE

Kraevede diagnoser(10): Blodmangel, Atrieflimre, KOL,
Diabetes, Leuocytosis, lungebetaendelse, akut
mellemgrebetaendelse, spvnapng, Urinvejsinfektion,
Absence of condition

Valgfri diagnoser (Valg af 3): Kolesterol screening,
madforgiftning, HIV screening, Hypertension,
Hypothyroidism/Hyperthyroidism, melanom, Kyssesyge,
kighoste, helvedesild, Streptokokhalsinfektion

Kraevede vitalvaerdier (5): Blodtryk, puls, iltmaetning,
temperatur, respirationsfrekvens.

KITE INVENT APS

SniffPhone - volatile organic compounds
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Head and Neck Cancer
Pre Eclampsia Toxemia
Pulmanary Hypertension
Chronic Kidney Disease
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http://pubs.acs.org/doi/full/10.1021/acsnano.6b04930 KITE INVENT APS 4
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Nye sundhedsspillere: CVS og Walgreen

KITE INVENT APS C S

Forward — alternativ forebyggelse/laegepraksis

KITE INVENT APS C S
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Nye teknologiske spillere: SalesForce

Empower healthcare pro

deliver more personal, targeted care

@z==

B e

KITE INVENT APS

Uddanne laeger til den nye verden

“The Universityof Texas at Austin
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Disruption: Sundhed flytter ud af hospitalerne

systemer eller det offentlige. Det er et gkosystem, hvor

g Sundhedsdata er ikke laengere sygehusets, laegen, EPJ-
nye Igsninger og spillere vil komme.

Borgeren og patienten vil fa en langt mere aktiv rolle i
koordineringen og der vil komme nye services til at stgtte
alle borgere i denne transformation.

Tung hardware baseret hospitalsinfrastruktur vil blive
erstattet af lettere Igsninger med software services

Screening — nye sensor ggr screening og diagnostik
mindre invasiv. Dette kan abne op for yderligere
screening af patienter

Wil v W

KITE INVENT APS

Fra sygdom til sundhed Il

Organiser omkring \’ #

sundhed

KITE INVENT APS
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Forebyggelse

Healthy Living Is the Best Revenge

Findings From the European Prospective Investigation Into Cancer

re Interventioner

and Nutrition—Potsdam Study

Earl 5. Ford, MD, MPH; Manuela M. Bergmann, PhD; Janine Kroger; Anja Schienkiewitz, PhD, MPH;

Cornelia Weikert, MD, MPH; Heiner Boeing, PhD, MSPH

Background: Our objective was (0 describe the reduc-
tion in relative risk of developing major chronic dis-
eases such as cardiovascular disease, diabetes, and can-
cer associated with 4 healthy lifestyle factors among
German aduls.

Methods: We used data from 23153 German partici-
pants aged 35 o 65 years from the European Prospec-
tive Investigation Into Cancer and Nurition-Potsdam
study. End points included confirmed incident type 2
diabetes mellitus, myocardial infarction, stroke, and
cancer. The 4 factors were never smoking, having a
body mass index lower than 30 (calculated as weight
in kilograms divided by height in meters squared),
performing 3.5 hfwk or more of physical activity, and
adhering to healthy dictary principles (high iniake of
fruits, vegetables, and whole-grain bread and low meat
consumption). The 4 factors (healthy, 1 point;
unhealthy, 0 points) were summed to form an index
that ranged from 0 10 4

Results: During a mean follow-up of 7.8 years, 2006 par-
ticipants developed new-onset diabetes (3.7%), myocar-
dial infarction (0.9%), stroke (0.8%), or cancer (3.8%).
Fewer than 4% of participants had zero healthy factors,
most had 1 10 3 healthy factors, and approximately 0%
had 4 factors. After adjusting for age, sex. educational
status, and occupational status, the hazard ratio for de-
veloping a chronic disease decreased progressively as the
number of healthy factors increased. Participants with
all 4 factors at baseline had a 78% (95% confidence in-
terval [C1], 72% to 83%) lower risk of developing a chranic
disease (diabetes, 93% [95% CL, 88% to 03%]; myocar-
dial infarction, 81% [95% C1, 47% to 93%]; stroke, 50%
[95% C1, ~18% to 79%|; and cancer, 36% [95% CI, 5%
10 57%]) than participants without a healthy factor.

Condlusion: Adhering to 4 simple healthy lifestyle fac-
tors can have a strong impact on the prevention of chronic
diseases.

Arch Intern Med. 2009;169(15):1355-1362

Fi

1. BMI<30

2. Ingen rygning
3. Mindst 3,5 timers motion om ugen
4. Spise sundt

Effekt

78 % lavere risiko for kroniske sygdomme
93 % diabetes

81 % Blodprop i hjertet

50 % Slagtilflde

36 % cancer

KITE INVENT APS

Effekten af rygning og sund livsstil

Women Men
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4907105/
KITE INVENT APS

group

= Healthy non-smokers
— Unhealthy non-smokers
— Healthy smokers

— Unhealthy smokers
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Forebyggelse: Alexandra Drane (Eliza Corp)

T

Low-fat, high fiber diet
7+ hours of sleep a night

Blood pressure under 140/90 EXHAUSTED

L 3 Low cholesterol

Up-to-date preventative screenings ROTT EN
\ Regular check-ups SEX LIFE
AR oD ) Exercise 30 minutes a day .
THAT THIRD

GLASS OF WINE LlFE SUCKS

Psychological Needs DEBT DISEASE

CARING FOR
AGING PARENTS

Safety Needs (comfort) }f ‘EE D‘Y ST R E s S E D
FRIENDS AT \MOQK
Basic Needs (survival)
va
KITE INVENT APS e '
Affordable care organizations
Report levels Meet benchmark Keep total costs
of performance levels of performance for designated
patients below
a target level '
S e e
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Population health management

POPULATION HEALTH MANAGEMENT

¥ KNOW 43w ENGAGE MANAGE

The Population Members Outcomes
i, e Venwe Avtomaton R NeaborEncacont i Covecty & Wontoes Management
Jectoni Heath Record + Parsona Heath Porals « Capaciy .

: e
) oot recora + Spors Mediine
. ot - Clinical Programs & Outcomes

+ Cinical Research

‘Y. Enterprise Analytics & Reporting.

+ Data Analytcs « Long Term Caro

« Retai Pharmacy

o Quality & Regulatory Reporting

.
* Hoatelianogamert Contcts

<A Network Managament

+ Provider Network Management

REFINE

TABLE KEY: MAvaible Soluons 8 Planned or 2014 W Future Development

- o | | m—_ | m————
(-\ 41% “sex  55% 38%  52%

PS

Eksempel: Arivale — Scientific wellness

Arivale® s
3

h w.:z-

Personal Arivale Co;

Throughout the progran

Livsstilseendring + data =

clinicians and beha

plore genes related to weight management, irr

nd wellness—and integrate them

iva measurements

with yol

Programmer

Tabe $|g 1 Saliva Analysis

Track your cortisol and DHEA levels—important hormones secreted by the adrenal glands that can help show how

he program and again aft

your body res

Optimeret aldring

1 Gut Microbiome Al

Bedre fysisk form -
1 Fitbif vi
Reduktion af stress Goininsighs o yourfetyle throughaceity, hearerote, and sleep trcking—al o which i

Dashboard.

merging area of science and wel

ith your Arivale Coach about the

y of bacteria in your gut and how it might relate to your overall well

Throughout your journey, you'l have access to a concierge service to answer any questions, help set up blood
draws, etc.

KITE INVENT APS e
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Eksempel: Arivale

Optimal Genetics

The one-time plan is $3,499

PPARG « o

(24.000 kr — 1 ar).

KITE INVENT APS T

Disruption: Organisering omkring sundhed

kommunerne koblet til understgttelse af den enkeltes sociale

? En yderligere styrkelse af den tvaerfaglige tilgang til sundhed bl.a. i
helhedssituation.

Nye samarbejdskonstellationer mellem traditionelle
sundhedsaktgrer og blgde livsstilsaktgrer.

som fglge heraf.

Nye vaerktgjer til borgere og patienter til at forsta og
understgtte sund livsstil og livsstilseendringer.

g Nye afregningsmodeller for forebyggelse og nye services

KITE INVENT APS T
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Algoritmer,

kunstig intelligens

og big data

Big data og kunstig intelligens

The need for Al in Healthcare

Medical data

> Medical History (Electronic medical
=Z  record)

i:; Images (X-ray. MR, CT, PET, EKG ...)

'S
Lab results

Pathology images and reports

57 Genome and family istory

% Other omics (Microbiome, Metabolome)

S

Guidelines & Research

| Recommendation. guidelines and
best practices.

® curenreseo

Ongoing clinical trials

‘) New drugs

s = Own experience and patient
©7 similarity matching

https://www.linkedin.com/pulse/role-ai-healthcare-in-depth-guide-thomas-riisgaard-hansen

Patient's health data

) Health diaries
B auenifed sef devicereports

Home diagnostics

@, Datafrom relatives, community care
2% and other 3rd party services

@  Patientlocated internet sources

Diagnose and plan

* d& Diagnosis

p Treatment Plan
Y

(©) Thomas Risgaard Hansen

KITE INVEN I APS
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Al — ikke magi men hardt arbejde

Al magi Lege
Data f.eks.
symptomer ~ Deep learning magi Diagnose Ambitionsniveauer
1001101
1011001 !
Augmenter
Laege Al
Finde og praesentere
Al i virkeligheden g + g
= Assistere
Data f.eks.
symptomer Algoritmer Deep learning Forslag til diagnose Automatisere
1001101 Al
1011001 ) Y
Autonom
- -
KITE INVENT APS e

IBM Watson Oncology

TREATMENT HISTORY

Clinical Information for: Stage IIB neoadjuvant with Case Notes

Summary@  All Attributes  Notes er atirioutes: Y
Disease Stat
nama 400000200 Full B
AdditionaiNote: /28/2015 &
stage lIB breast cancer
Staging characteristics
nar 200 View Ful Report
AdditionaiNote: /2972015
stage 1B breast cancer

Primary tumor pathologic findings
name 400000200 o
Addtionaiote: 32912015
lobuiar
name 400000200 Neuropat i L
i omecatn - moderaey e AddtonaiNote: 422015 -
please Verify: y A '
oationt characterstc®
>atient ©
Famae
https://www.youtube.com/watch?v=qG6jfHI4ucw KITE INVENT APS serder
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3

IBM Watson Oncology

Introducing IBM Watson For Oncology - Manipal Hospitals

Treatment Options L L <4

W Chemotherapy Introducing IBM Watson For Oncology - Manipal Hospitals

W Endocrine

EC (Epirubicin / Cyclophosphamide) folowed by T >

https://www.youtube.com/watch?v=qG6jfHI4ucw

KITE INVENT APS

Behovet for Data

Strategier for at fa adgang til data

Kgbe data (IBM and Merge)

Adgang gennem partnerskaber (IBM and Epic)

Data udvekslingsplatforme (CancerLing, AACR Project GENIE, Foundation Medicine’s PatientMatch)

Offentlige drevne databaser

Udfordring for Danmark

Hvem ejer data?

Hvordan slipper vi vores data fri?

Hvordan muligggr vi nye samarbejdsformer?

Hvordan far vi gentaenkt privat og offentlig sammenspil

KITE INVENT APS
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EPJ APl’er

EPJ abner op

Code. Build. Integrate.
Connect with the Epic network faster.

&

Integrate with Epic
,,,,,,,,,,,,,,,,,,,,,,,,,,

Analyser i skyen - Heartflow

> %
( -

s! A}

{

P 4 @ = oo

Angiogam FuidDynamics Hesrfon
s

KITE INVENT APS

App’s i EP)’en - SmartOnFHIR

I ‘wm
T—

N

Blockchain — har det en rolle i sundhed?

How a blockchain works

Problemstillinger
Integration

Sikkerhed

Unik ID

Innovation

A wants to send
money fo B

The block is broadcast to
every party in the network

The fransaction is
represented online
as a 'block’

3 ?
a ul
ANt 2 I

I

./ Those in the network The block then can be added  The money moves

Er blockchain Igsningen? ‘

approve the
transaction is valid

to the chain, which provides from Ato B
an indelible and transparent

record of transactions

Pa det store problem?

Pa en del af problemet?

form-financial-services/

KITE INVENT APS

weforum. 015/11/h

N
=

v
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v
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Disruption: Algoritmer, big data og Al

Leegen — lzegen kan blive ekspert i at anvende veerktgjer -
ikke kende detaljer

Patienten — nye typer veerktgjer kan hjzelpe til
selvdiagnostik og selvmonitorering

Sundhedspersonale — nye former for beslutningsstgtte
kan flytte kompetencekrav og opgaver mellem grupper.

Bedre og mere ensartede behandlinger

vl vl Wl W

KITE INVENT APS

Praecisionsmedicin |

Personlig medicin

21
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Personlig medicin

"Personlig Medicin daekker over en udvikling i sundhedsvaesenet, hvor bl.a.
forebyggelse og behandling i hgjere grad tilpasses den enkelte patients individuelle
biologi og fysiologi. Det kan vaere, at en analyse af generne kan hjzelpe til at forsta,
hvorfor patienten er blevet syg og dermed, hvordan patienten bedst kan behandles. ”

PERSONLIG
MEDICIN TIL GAVN
FOR PATIENTERNE

KLAR DIAGNOSE
MALRETTET BEHANDLING
STYRKET FORSKNING

INDUSTRY NEWS > TECHNOLOGY

Cerner Health Conference: Genomics is the next great
frontier’

Nov 17, 2016, 10:14am CST

INDUSTRIES & TAGS Technology. Health Care, Biotech, Bioscience

KITE INVENT APS e

Genomanalyse

DNA

Moore's Law

Next generation
sequencing

National Human Genome.
Research Institute

3 milliarder basepar e ngoosts
20.500 proteinkodende gener

b e
20012002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

nature.cy 8.2016.49.html

KITE INVENT APS e
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Genanalyse: Arvelige sygdomme

Nuvaerende praksis

Praeimplantations genetisk diagnostik
(£gselektion)

Tidlig screening f.eks. for down
syndrome

Ved fund i familien - tilbyde at
undersgge andre i familien

Voksende muligheder

Risikoanalyse

Disorder

Down syndrome
Kiinefelter syndrome
Turner syndrome

Sickle cell anemia
Breast/Ovarian cancer (susceptibility)
FAP (hereditary nonpolyposis coli)

Lynch syndrome

Huntington disease

Alzheimer disease - early onset

Cystic fibrosis
Duchenne muscular dystrophy

KITE INVENT APS

Prevalence
Chromosomal conditions

1:600

1:500-1000 males

1:2000 females

1 in 50 births in parts of Africa; rarer elsewherel’ "]
Cancers

~5% of cases of these cancer types

1:3500

5-10% of all cases of bowel cancer

Neurological con
1:20000
1:2500
Other conditions
1:2500
1:3500 boys

Chromosome or gene involved

Chromosome 21
Additional X chromosome
Loss of X chromosome

@-globin (on chromoseme 11)

BRCA1. BRCA2
APC
MLH1, MSH2, MSHB, PMS2

Huntingtin
PS1, PS2, APP

CFTR
Dystrophin

Genanalyse: 23andme og Orign

HOME  MYRESULTS FAMILY & FRIENDS RESEARCH & COMMUNITY

Health Overview

Genetic Risk Factors
REPORT

Alzheimer's Disease
Factor X1 Deficiency
Inherited Thrombophilia

Parkinson’s Disease

RESULT

Variant Present, Higher Risk

Variant Absent, Typical Risk
Variant Absent, Typical Risk
Variant Absent, Typical Risk

Inherited Conditions
REPORT

Bloom Syndrome

Cystic Fibrosis
Sickle Cell Anemia

Tay-Sachs Disease

RESULT
Variant Present
Variant Absent
Variant Absent
Variant Absent

Traits Drug Response

REPORT RESULT REPORT

Bitter Taste Perc Unlike 10 Taste Clopidogrel (Plavix*} Efficacy

Eye Color Likely Brown Proten Pump Inhibiter (PP} Metabolism

Risk Behavior

YOUR RESULT

{eq)

RESULT
People like you have an Increased susceptibility to risk
seeking behavior. You are more likely to be an extrovert and
may seek out novel and thrilling experiences.

COMMENTS

Are you an extrovert? Scientists have studied aspects of
human behavior such as how out-going and impulsive you
are and how motivated you are to seek novel experiences.
These behaviors seem to o toaether and the brain

KITE INVENT APS

Folate Levels

YOUR RESULT

AA

This is the rare result found in 10% of the population. You
have much reduced levels of the enzyme (30% of normal)
This will give you lower levels of folate, Vitamin B12, and
higher levels of homocysteine. Therefore you should
actively seek food such as lentils, beans, asparagus,
spinach, turnip greens, broccoll, and beets that are rich in
folate and may consider an additional folate supplement, as
needed and discussed with your doctor.

23
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Genanalyse: Health Nucleous

EE—
| HEALTHNUGLEUS | CASE STUDY ]
T 1. WHOLE BODY 3. BRAIN

* MRI (Musculoskeletal/  + NeuroQuant® Brain MRI
: Lipid Analysis) * 3D T2 Brain MRI
CO”ected [ * MRI (Organ Specific « Diffusion MRI
RSI,

gﬁath Data : DEX)AScan * Neurocognitive Testing
rvisit Y . Gai i
( ) | o s Quant. Gait Analysis

* Over 70 Laboratory 4. PULMONOLOGY

Diagnostic Tests
* 3D Forensic Imaging * Pulmonary Function
BRC T

N 2. SEQUENCING
150 | S + Whole Genome 5. CARDIO-Vascular
B \ * Metabolome * Echo (2D, 3D, 4D)

OVER AN 8 HOUR DAY | * Microbiome * ECG

* CT Scan (Coronary
Calcium Scoring)
* 2Week Ambulatory
& HUMAN LONGEVITY, INC- i Rty

CONFIDENTAL

Pris: 175.000-350.000 kroner

KITE INVENT APS

Microbes can play games with

Mikrobiomet
the mind

é}@ Wi 'How GutBacteriaAre! || |
- SShaking Up Cancer Research

v Makiko Kitamura
14, 31t 2016 06,00 CET 1

1
~ Roche says it plans to study ole of microbiome in Gancer
B ~ Vedanta expects more drug companies to enter the field .,
8 t Stomach and Intestines
LY
Top scientists at Roche Holding AG and AstraZeneca Plc are sizing up potential allies in
the fight against cancer: the trillions of bacteria that live in the human body.
‘. Skin ,
= "Five years ago, if you had asked me about bacteria in your gut playing an important s
Tole in your systemic i ¥ ably ave I
&

Chen, head apy research a s vision, sa
Urogenital Tract 5 : "
8 phone interview. "Most of us immunologists now believe that there really is an
important interaction there.

CEETY vewssioss | oo ssen 30

Viewpoint

i
December 22, 2016

The Microbiome and Risk for Obesity and Diabetes

Anthony L. Komarof, D)

shad anlins Dsce 101001 jama.20

http://www.nature.com/nrmicro/journal/v10/n11/full/nrmicro2876.html
http://www.nature.com/neuro/journal/vaop/ncurrent/full/nn.4476.html|
KITE INVENT APS
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Mikrobiomet - uBiome

PLORER MY SAMPLES  SURVEY

uBiome Explor wicrosiome

R nsgts Tmelne Compare My Bacteia  Advanced -

Bacteria at the |
Phylum rank

Proteobacteria: 43.72% ‘
Firmicutes: 36.02%

Bacteroidetes: 9.15%

Actinobacteria 5.90%

Fusobacteria: 432%

Candidatus Saccharibacteria:0.35%

Synergistetes: 027%

Acidobacteria 0.18%

Planctomycetes: 0.07%

Tenericutes: 0.03%

KITE INVENT APS

uBiome finds out how many bacterial
friends you have using 16S-sequencing
on the Illumina Next Generation
Sequencing platform. 16S is a
ribosomal gene present in bacterial
DNA, which makes it possible for us
to classify bacteria all the way down to
the genus level while filtering out any
human genetic material.

Interventioner baseret pa mikrobiomet

natare.........

& Comment | Research | Caees & Jobs | Curent ssue | Arctivo | Autio & Video | ForAu

Scientists swab C-section babies with mothers'
microbes

Newborns were exposed experimentally to vaginal microbes to restore the microbiomes they
missed.

Ewen Callaway

01 February 2016

KITE INVENT APS

Mllantic ~ Pomia taes  Secions

How to Beat Dengue and Zi
Mosquitoe:

http://www.eliminatedengue.com
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Disruption: Personlig risikovaegtet behandling

Fra ens behandling af alle til personlig risikovaegtet
behandling baseret pa genetisk information hos
kommunen, praktiserende laege og pa hospitalet

Wl

Borgeren — hvad betyder det at kende sin risiko? Hvordan
handtere borgerne det?

Samfundet - Bgr alle fa lavet en DNA-analyse ved
fodslen?

BON!I'AIN é
gl
Mikrobiomet - nye forstaelser af en reekke sygdomme og ;E" M
mulige forebyggelse og behandlingsmuligheder.

vl Wl Wl

KITE INVENT APS

p

Pharmacogenomics

Andelen af patienter, som ikke har gavn af medicinen

Pharmacogenomics er studiet af

oo W N W WHNN

o FENEVYYNYY &

et I IRL L0800

&

%

s FHFFTTNNTY

PEYYYYYYY B

Migrzene

Leddeqgigt

Knogleskerhed

FENreYYYYY

PN NSerYYY

Alzheimers

I

%

o SENrrereYy B

Kilde: FDA "Paving the Way for Persanalized Medicine", oktober 2013

hvordan gener pavirker personers
medicinrespons

Rigtige medicin til rigtige patient
Feerre bivirkninger

Bedre behandling

Reducere udgifter til medicin

KITE INVENT APS
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Pharmacogenomics: Eksempel

pro.medicin Menu =
INFORMATION TIL SUNDHEDSFAGLIGE
E AZsogning W Gene | Important Variation | Consequence | Effect on | Selected Medication Substrates
Variants of V tion | Enzyme
Activity
Information til patienten om » | | Indizgssedier for N :
Marevan Marevan CIPID6 | CIPIDE™ | 2349ddA | Frameshift | Absent | Amirptyline, stomonstine, carvediol. chlorpheniamine,
(£s4986774) muation. | activity | chlorpromazine, citalopram, clomipramine, clozapie, codeine.
premature debrisoquine, desipramins, destromethorphin, doxspin,
stop flecainide, lucxetine, flvoxamine, gefitinib, haloperidol
Marevan Cimper | e | Spiws | A | Ssprssse meporis seopobl el s e
(65389209 defect | activiny | WOrphine, nortriptyline, parovetine, risperidone. [FNSI
Warfarin 501AA3 pe— - hele e hioridazine, fimolol tolerodine, tramadol
deletion actrvaty
Amning | | Anvendelsesomrader | Bivirkninger | Bloddonor | CIP2DEE 074dT | Frameshift | Absent
Dispenseringsform | | Doseringsforslag | (rs3030655) mtation. actvity
Farmakodynamik | Farmakokinetik | Firma | Forgiftning | Forsigtighedsregler | Foto og CIP2D6%9 | 2615 26174el4AG | Deletionof | Reduced
identifikation | Graviditet | Hjelpestoffer | Indholdsstoffe nteraktioner | @3030656) e |ty
Kontraindikationer | Pakninger, priser, tilskud og udlevering | Patientsikkerhed CTPID610 100C-T pro’tser | Reduced
| (51065852 activity
crPDei” 1056T wr'"le | Reduced
(528371706) activity
Coumarinderivat. Indirekte virkende antikoagulans. -
CYP2D6*29 3183G-A wal”°met and | Reduced
N N 486
’y (1s39421388) and ser thr activity
Anvendelsesomrader e
Forebyggelse og behandling af dyb tromboflebit og 8 (1=61736512)
Se endvidere: CTP2D64] Spliemg | Reduced

Vitamin K-antagonister defect | activity

CIP2DE*UM na Addiional | Increased.

Induktorer af CYP2C9 eller CYP3A4 kan nedsztte den antikoagulerende virkning, mens functional | actrity

copies (2-13)
haemmere af CYP2C9 og CYP3A4 eller konkurrerende substrater for disse isoenzymer kan o

ofgame

forstaerke den antikeagulerende virkning. Se endvidere tabel 2 i Elimination og cytokrom
P450-systemet.

KITE INVENT APS

Pharmacogenomics: GeneDose

Corlell GeneDose Live

Patienta
—
-
- - " . - - " g Inter
- burde . ADF - T - " burd - A
Alterr L]
Drug aternative modeler
v Add alternative air
v Add alternative Invokana
v Add alternative
v Add alternative NovoL.og
v Add alternative eprazole
. Add alternative Sime
v Cre:

KITE INVENT APS
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Disruption: Pharmacogenomics

g Patienten - Bedre behandlinger med malrettet medicin med
feerre bivirkninger

g Sundhedsvaesenet — faerre udgifter til nyttelgst medicin

Medicinalindustrien — gget krav til dokumentation for genetisk
indflydelse. Potentiale for at &ldre laegemidler, der ikke virkede
pa den brede befolkning kan genintroduceres baseret pa
genetisk information

KITE INVENT APS

Praecisionsmedicin 1l

Geneditering
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Genterapi

”Behandling af genetisk bestemte sygdomme, hvor der overfgres DNA til kroppens
celler eller indszetter celler med raske gener som erstatning for eller supplement til

celler med syge gener.”

Baggrund Godkendte behandlinger

Startede omkring 1990
Har haft omkring 2,300 kliniske forsgg
En del fejlslagne forsgg (cancer og dgdsfald)

2012 Glybera er det fgrste godkendte medicin
(lipoprotein lipase deficiency)

2016 Strimvelis til behandling af Bobble boy -

ADA-SCID

KITE INVENT APS

Eksempel: Adrenoleukodystrofi (ALD) lenti-D

Treated

genterapi

Treated

Patient #1 Patient #2

Untreated @ 5+yrs

T P

[

X

1. Design genaendring 2. Tag stamceller og 3. Genmodificerede stamceller
og virus genmodificer dem sendes tilbage i kroppen

® [ e

e with patient stem cells
oo
85 8
% :

.

24 months

KITE INVENT APS  https://www.youtube.com/watch?v=Ez560GnKSrE

@ 54yrs

4. Stamcellerne laver nye
modificerede celler
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Priser

Strimvelis

4.4 millioner kroner
Penge tilbage garanti
14 tilfeelde i Europa

Glybera
7.5 millioner kroner

Solgt en enkelt gang

Biomedicine

The World’s Most Expensive
Medicine Is a Bust

The first gene therapy approved in the Western world costs $1

million and has been used just once. The doctor who tried it
says the price is “absolutely too high.”

by Antonio Regalado May 4, 2016

Rewriting Life

The World’s Most Expensive
Medicine Is Being Pulled from the
Market

The maker of the gene therapy Glybera saysit doesn't have
enough customers.

by Emily Mullin -~ April 21,2017

KITE INVENT APS

Fremtiden for genterapi

Sjeeldne sygdomme

Findes i dag omkring 5000 identificerede
sjeeldne sygdomme der skyldes isolerede
genmutationer

| Danmark er det maske 30.000-50.000
mennesker og typisk er der ofte 500-1000
eller feerre patienter der karakteriseres som
sjeeldne

Nye former for genterapi
Virus

CRISPR-CAS9

Varianter baseret pa nanoteknologi

De almindelige sygdomme
Cancer
Diabetes

LEUKAPHERESIS ~ SELECTION &
ACTIVATION

GENE TRANSFER  CELL EXPANSION

KITE INVENT APS

INFUSION
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Disruption: Geneditering

g Behandling - Helbrede genetiske sygdomme

Behandling - Nye behandlingsmuligheder for kraeft,
? andre sygdomme og maske diabetes?

Dilemma — hvad ma en behandling koste? Hvordan sikrer
vi udvikling og behandling af sjeeldne sygdomme?

KITE INVENT APS

Mennesket 2.0
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Syntetisk biologi

After 20 Year Quest, Biologists Create Synthetic Bacteria With No Extra Genes
000

Autodesk

The Genome Project-Write

161D Boske, Gerge Churc Andrew Hesse Nancy 1 Kelley Adam Arkin, Yz Cs Rob Carsn,
ravinda Chakgavart, Virgiia W Cornis,Liam Hot, FarenJ. 1acs, Todd Kken,Mare L, Ty
Lesor, Jentine Lursh, Wathew . Wourano, Lesie A, Wtchel,Jsspe Rin,Suson Roser, Nevle £

- Sanjans, Pamel A Siver, D3 Valle,Har Wan, Jfry C.Way Lunan ang

@PCR nstrument ;

Design and synthesis of a minimal bacterial Aride  FiguesData  Info&Metrics  eletiers  BPDF
genome

Clyde & Hutchison 1, Ray Yuan Chuang -, Viadmi N. Noskav', Nacyra Assad Garcia', Thomas J.
Deerinck’, Mark H. Ellsman’, John GI, Krishna Kamnan’,Boguil ). Kras', Li W', JamesF.

Pelcter, Zhi-Qing O, R. Alexander Richter,Eizabeth A. Strychalsi, Lie Surt|, Yo Suzuki
Bilyana Tevetanova’, Kim 5. Wise'. Hamilton 0. John L Glse! Dariel G
Gibson'*, . rag Venter

[——— o AR iz 0ew)
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Gene drives

GENE-DRIVE INHERITANCE

the modific this chrom

Mosquito with
modified gene

Each parent passes on
one chromosome of a
pair to its offspring.

o =
Nearly 100% of

offspring inherit

the modified

Offspring have a

509 chance of
eriting the

modified gene.

gene.

http://www.nature.com/news/crispr-the-disruptor-1.1767 /T INVENT APS

ystem cuts the partnel mosome, then the

m

XX

Repair §
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Gene drives

Oxitec's Guilherme Trivellato on Deploying Friendly™ Aedes
Solution in Brazil

December 15, 2016

Oxitec has developed the Friendly™ Aedes solution, genetically engineered male
mosquitoes used in Brazil today to combat the spread of...

KITE INVENT APS

Brain interfaces #1

Paralyserede aber gar igen Tecmolosy

[,

ks s ogame G bome |

PARALYSED PRIMATES WALK

A wireless implant bypasses spinal-cord injuries in monkeys,
enabling them to move their legs
Wireles information
Electrodes & 'mPlant

S Brain

T
MUY Spinal cord

Neuronal
impulse®

Y
‘(fMusc\E
A

\ S e ature

——
This Paralyzed Man Is
Using a Neuroprosthetic

to Move His Arm for the
First Time in Years

Tormersopsrayi scntetsweedamarsbrantohs
[——

byEnMn Wrchza207

https://www.technologyreview.com/s/603993/this-paralyzed-man-is-using-a-
neuroprosthetic-t his-arm-for-the-first-time-in-years/

http://www.nature.com/news/brain-implants-allow-paralysed-monkeys-to-walk-1.20967

KITE INVENT APS
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Brain interfaces #2

Ray Kurzweil: Human brains could be
connected to the cloud by 2030

RetroSense Therapeutics

Optogenetics without the genetics

@ . By Anthony Cuthbertson

A June4,201512:14 BST

IHERE

Elon Musk Launches Neuralink to Connect Brains With
Computers
Startup from CEO of Tesla and SpaceX aims to implant tiny electrodes in human brains
By ROLFE WINKLER
Building a mass-market electric vehicle and colonizing Mars aren’t ambitious enough for
Elon Musk. The billionaire p now wants to merg " with human
KITE INVENT APS B
' ?
vad viser denne graf !
Longevity escape velocity
1
THE LONGEST-LIVING ANIMAL SPECIES
0,8
Ocean Quahog
Welsh researchers looking at onthe outs the
creature was roughly 507 years old, makingit the world's longest-ived animal.
06 Greenland Shark ‘Sl
e A e kmguasived orn

A
The sharks grow extremely slowly, at rates of roughly 1 cm per year.

Lamellibrachia [}
Tubeworms

0.4 Lamellibrachia tubeworms live at the cold and calm hydrocarbon-seep sites in the Gulf of Mexico
4 and they take 170-250 years to grow.

Bowhead Whale )’

Researchers have estimated the ifespan of bowhead whales by analyzing the whales' eye
tissues and by dating stone harpoon tips found in their blubber.

0,2
Rougheye Rockfish
ighey =23
Size is often correlated to aga in fish, scientists say, 50 the bigger the rougheye rockfish, the
older tikely is
0 Red Sea Urchin

Research has found that sea urchins are long-
dysfunction right up 10 their death - which is usually because of a predator.

Giant Galapagos
Tortolse

Harriet the Giant Galapagos Land Tortoise died in June 2006 of heart failure — she was believed
10 be 175 years old.

1966:1967
1967:1968
1968:1969
1975:1976
1976:1977
1977:1978
1978:1979
1979:1980
1980:1981
2005:2006
2006:2007
2007:2008
2008:2009
2009:2010
2010:2011
2011:2012
2012:2013
2013:2014
2014:2015

1969:1970
1970:1971
1971:1972
1973:1974
1974:1975

1972:1973
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Disruption: Human 2.0

% Hvor gar greensen mellem behandling og forbedring?

rigeste har adgang til helt nye augmenterende

g Hvordan sikrer vi lige vilkar for alle i en verden, hvor de
behandlinger

Hvis vi kan, vil vi sa tillade og designe human 2.0? Kan vi
lade vaere? Vil det komme Igbende? Hvad vil det sige at
vaere menneskelig?

A Brief History
of Tomorrow

KITE INVENT APS

Sundhed for alle
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Akut mangel pa sundhedstilbud

5,000,000,000

Lack access to safe, affordable surgical care

Source: The Lancet Commission on Global Surgery, August 2015

Health Crisis
India short of 500,000 doctors, bodies on shoulders
reminder of health crisis

India is short of nearly 500,000 doctors, based on the WHO norm of 1:1,000 population, according to an

IndiaSpend analysis of government data.

TANS | Thursday, September 01, 2016 - 17:21

fY=3&S

KITE INVENT APS P

Lasninger - Kina

Melody

Baidu — Al

mindray soss tew b Sei G Gopenber

o

BeneVision N22/N19

See more. With ease.

4MEDLAB

Mindray — kinesisk medical device virksomhed med *
gget kvalitet i Igsninger

https://motherboard.vice.com/en_us/article/baidu-made-a-bot-to-help-you-when-youre-sick

http://www.mindray.com/en/index.html|

KITE INVENT APS P
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Lasninger - WhatsApp

Here's how WhatsApp could disrupt healthcare

Blinteligence w
©Aug. 31,2016, 8:30PM 412,408

(T T T ERT T

This story was delivered to BI Intelligence Apps and
Platforms Briefing subseribers. To learn more and
subscribe, please click here.

WhatsApp's global cross-platform rollout of end-to-end
encryption could incentivize more US doctors to use the
messaging service to communicate with patients or
colleagues, according to Cello Health Insight (cited by
Fortune).

This could vastly improve the reach and speed of
communication between doctors and patients.

Just 4% of doctors in the US use the chat app to
communicate with other doctors or patients. The low
adoption rate is mostly out of concern about violating
Health Insurance Portability and Accountability Act
(HIPAA) privacy regulations. In other markets where
regulations aren't as severe, such as Brazil and China,
the use of WhatsApp among doctors is much more
prevalent. In Brazil, roughly 90% of doctors use the app

Share Of Doctors Using WhatsApp To Talk To

Patients, By Country
2016

Brazil

China

Germany

Noe: Chinadatareers t WeChat
Source: ClloHealth Insght

KITE INVENT APS
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Lasninger — Emerging world

Et eksempel pa en inkubator, der er

Billig handdreven blodcentrifuge

designet baseret pa eksisterende
komponenter i 3. verdens lande og dermed
lettere at reparerer og holde ved lige.

https://www.linkedin.com/pulse/how-we-
can-improve-our-healthcare-system-

designing-countries-hansen

http://www.nature.com/articles/s41551-016-0009

KITE INVENT APS

i |

Mobile Apps inklusiv billige sensorer, der
bliver koblet p4 mobilen. Her er et
eksempel pa en app til at stgtte fgdsler,
der bl.a. er danskudviklet til den 3.
verdens lande.

http://maternity.dk/the-safe-delivery-
app/
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L@sninger - Robotter

Infouch® =
Health

‘elehealth that works
and works

= 5
all the time.

r

Why InTouch? Our Solutions Network Connections

I

Intuitive Surgical er de stgrste indenfor hgjt InTouch health er et eksempel pa hvordan en robot og

specialiserede robotter og er ogsa blevet testet af i videolink kan understgtte tele-tilstzedevaerelse. Har

Danmark. prgvet deres Igsning og kvaliteten er rigtig god.
Interessant teknologi til at bringe laeger derhen hvor der

https://www.intuitivesurgical.com/ er behov f.eks. til udkantsomrader eller til sygehuse pa
skaeve tider af dpgnet.

http://www.intouchhealth.com/

KITE INVENT APS

Derudover findes der en del projekter i Japan med at
understgtte pleje, jeg ikke har set s& meget naermere pa.

For yderligere om robotter anbefales nogle af artiklerne
her:
http://medicalfuturist.com/category/blog/technological-
change/robotics/

Disruption: Sundhed for alle

Traditionel disruption af eksisterende virksomhed ved at
komme med et billigt alternativ

Reelle innovative Igsninger, da udgangsproblemstillingen
er markant anderledes end i vesten.

Robotteknologi vil pa sigt kunne transformere en raekke
sundhedsfaglige og plejejobs.

KITE INVENT APS
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De fire disruptive trends

A

Fra sygdom til sundhed Mod praecisionsbehandling Menneske 2.0 Sundhed for alle

KITE INVENT APS C S

Er vi med i Danmark?

Personlig medicin Venture fonde 2 9 5
2017: 10 mio. kr. - I

817 millioner investeret i danske
2017-2020: 100 mio. kr. firmaer (2013) In 2016, the Novo Nordisk
Foundation awarded a grant
of DKK 2.945 billion (€396
million) to the Capital Region
of Denmark to establish and

Period tracking app Clue pulls in $20 million Series B operate the Steno Diabetes
ook o Baner Overview Center Copenhagen.
EOonEEn0G , Total Equity Funding

$106M in 4 Rounds from 5 Investors
Most Recent Funding

GRAND ROUNDS Novo Nordisk

WoMEN W THE Wom $55M Series C on August 20, 2015 forskningsbudget
MAKERS

ca. 10 milliarder (arligt)

KITE INVENT APS C S
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Sporgsmal og interager
Web
www.kiteinvent.com

LinkedIin — connect eller follow!
www.linkedin.com/thomasr

Twitter — links til healthcare nyt
@thomasrdk

E-mail — skriv gerne
thomas@kiteinvent.com

KITE INVENT APS

Trends der ikke kom med ...
Syntetisk RNA

Mitochondrial transplantation

Nye genetiske bogstaver

Stamcelle behandling af hjernedgde
3d printning

Dyrkning af organer
Fosteroperationer
Nanoteknologiske diagnostikplatforme
Psykiatrisk diagnostik

Internet of things

IT-sikkerhed

Nanorobotter

Liquid biopsier

Innovationsmodeller
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