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About this document

The presentation aims to demystify the topic of personalised healthcare in ophthalmology,
by proposing a shared definition and exploring the value that personalised healthcare strategies
can bring to people living with eye disease, their caregivers and broader healthcare systems

Who? The content is aimed at patient advocacy groups and patient leaders to help:

* Introduce people living with eye disease to the concept of personalised healthcare

* Inform and guide patient groups around advocacy and policy initiatives/activities related
to personalised healthcare in ophthalmology

What? The content provides a background on personalised healthcare in ophthalmology and the impact
that personalised healthcare strategies can have

How? This document can be downloaded, read and presented to, or shared with, audiences at meetings,
individual briefings or used as part of discussions
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Key terms and definitions
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An eye disease that can blur central vision. It happens when aging causes damage to the macula, and comes in
both dry and wet forms.! Also known as AMD.

Anti-VEGF treatments are a group of medicines which reduce new blood vessel growth. They can be used to treat
a number of eye conditions that cause new blood vessel growth or swelling under the macular area of the retina2.

The ability of computers and machines to use information as people do. Computers and machines can process
information to identify patterns, solve problems and answer questions.

Artificial intelligence can analyse and interpret large amounts of data.3 It could help implement personalised
healthcare in practice.* > Also known as Al and machine learning.

A substance found in the genetic information of cells (e.g. genes) that provides important information about an eye
disease. Biomarkers might be able to detect early damage to the eye.® 7 New biomarkers in the eye are being
discovered.8 Known as genetic information and molecular marker.

A non-invasive imaging test that takes a series of coloured images of the inner surface of the eye. The results can
help guide diagnosis and monitor the progress of eye disease.® Also known as CFP.

A category of Al in which machines are developed to learn from experience, like people do.
The machine uses algorithms to detect patterns and relationships in large datasets, training
itself each to improve outcomes.1° Also known as DL.



Key terms and definitions

Diabetic macular
oedema

Disease
stratification

Genomic testing

Macula

Optical coherence
tomography

Retina

Veeva document number: M-XX-00007720
Creative Commons license: CC BY-NC-SA 4.0
Date of prep: December 2022

An eye disease that can blur and distort central vision. It happens when diabetes damages blood vessels in the
eye, causing fluid to leak and build up in the macula.!! Also known as DME or ‘diabetes-related macular oedema’,
as preferred by the patient community.

The process of categorising people into sub-groups based on the mechanisms of their disease or how they
respond to treatment.1?

A test that looks at all the genes that make up a person (known as the genome) from a sample
of a person’s saliva, cells or blood. It can guide diagnosis, screening and decisions about treatment of eye
diseases.13-15 Also called biomarker testing, genomic profiling, molecular testing, somatic testing.

The part of the eye that controls sharp, straight-ahead vision.1® The thickness of this region (macular thickness)
can help diagnose and monitor some eye diseases.1’18

A non-invasive imaging test that uses light to take detailed images of each layer in a retina. The results can help
guide diagnosis of eye diseases and decisions about treatment.'® Also known as OCT.

A thin layer of tissue at the back of the eye that senses light and sends signals to the brain to allow a person to
see. It contains many layers.20
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Applications of personalised healthcare In “’
ophthalmology

Earlier and more accurate detection and
diagnosis of eye disease to ensure prevention of

Detecting & further, treatable vision loss25:26

diagnosing
eye disease

Identify people at risk of eye
disease earlier, (such as those Help select the most effective treatment
with the potential to develop Eye disease Personalised options and regimens for better outcomes
inherited retinal diseases), and screening & | treatments and experiences, developed from an
tracking retinal degeneration to prevention / : & care understanding of genetic information?’
prevent further vision loss?123.24

Adopt digital tools to monitor symptoms Collect and analyse large quantities of patient
remotely, provide regular check-ups and - data to help accelerate research and
access to care through virtual Digital Research & development of new solutions and treatments

appointments and develop our health tools development for eye disease, improve the quality of clinical
understanding of how different eye trials and ensure necessary research is being

diseases are progressing® conducted in rare diseases to help transform
patients' lives?8.29
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How can personalised healthcare
transform ophthalmology?
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Technology advances are paving
the way for personalised healthcare

Advances in
diagnostic tools and
technologies have
transformed
ophthalmological care
from a traditional
approach to a
precision approach?!
— this marks

an important step
towards personalised
healthcare, but there
is still

a way to go...

Past: Traditional
approach

Treatment limited to
surgical procedures

(e.g. laser photocoagulation),
which often has poor visual
outcomes and

high safety risks.?1:31 |n
addition, limited access to
digital health tools and slow
adoption of solutions for
those without access to an
optometrist.32:33

Present: Precision
approach

Using cutting edge
technology (e.g. Al and
genetic ‘biomarker’ testing)
to more accurately diagnose
eye disease and tailor care
with targeted treatments
(e.g. anti-VEGF treatments
used for wet-AMD, which
have helped to preserve
vision which, in the past,
may have been lost
completely).30:34.35

Future: Personalised
approach

Tailoring care for every
person’s unique eye disease,
taking into account the genetic
information

of the condition, and the
person’s lifestyle and
environment — providing

‘the right treatment

to the right person

at the right time’.3537 In
addition, providing access to
ophthalmological care through
new digital health tools.32:33

Advances in eye imaging, Al and digital technologies
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The main pillars for achieving
personalised healthcare in ophthalmology
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Artificial Intelligence (Al) tools Biomarker testing could utilise
could help diagnose eye diseases, a patient’s genetic information
predict how eye disease might to help predict disease incidence,
progress, and predict treatment identify at risk individuals and
responsess3#30 understand disease mechanisms38

testing within ophthalmology?*

Emerging digital health tools and efforts to enhance research and
development could also help realise the potential of both Al and biomarker




Understanding Al

Artificial Intelligence (Al):

A broad area of science which aims to develop
computers and machines that have the ability
to use information as people do — to display
intelligence?

|
Expected to have a dramatic impact on ——
medicine, by improving our ability to diagnose

disease and select the best treatments for
individual patients#3537.39

I
Allows large amounts of data to by analysed —
very quickly, empowering healthcare
professionals to make more effective, and
efficient, treatment decisions0.23.40 Ophthalmology has been

at the forefront of this

While the widespread use of Al in revolution23

ophthalmology is still something for the future,
one potential application is to more accurately
predict the development of wet-AMD, allowing
doctors to diagnose and start treatment
earlier?*
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Al: the driver of personalised healthcare in

ophthalmology
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One main category of Al that holds promise

in personalising ophthalmology care

is deep learning:

® Where machines learn from
experience, like the human brain
does*10

® Uses algorithms to detect patterns and
relationships in large datasets, each time
the machine trains itself to improve
outcomes10.23

® Can collect large amounts of retinal
images, which can be used to
characterise changes in the eye and
distinguish between different diseases
— to help doctors make better informed
decisions about care*10.23

It is also expected that Al-assisted

scientific discovery could improve

the efficacy of clinical trials*°

Example: CFP and OCT imaging

Deep learning has taught machines to
estimate macular thickness from colour
fundus photography (CFP) and optical
coherence tomography (OCT) images*

This can improve accuracy of diagnosiss3’
Images may also provide more clues to help
predict how a person’s eye disease might
progress or respond to treatment*

For Al to be effectively implemented
in ophthalmology, it is vital that
patient communities work with
healthcare institutions to built
trust around the sharing of

health data3°




Biomarker testing for personalised healthcare 1'
In ophthalmology

Biomarkers are substances found in cells Researchers are continually identifying
ifﬁ‘fr.rgzgii) ;rl]a%turt)rgxlg)e/el rggg;fg;g A potential biomarkers for AMD and DME?®38

* more accurately diagnose
disease stage _ ® Vascular endothelial growth factor (VEGF)
From eye images ® predict disease progression is a protein which influences the growth of
together with Al ) fﬁ?e';tt;fesrf’tonse blood vessels3®
tools*1:42 « allow us to analyse the ® Sometimes cells produce too much VEGF,
genotypes of patients with causing new blood vessels to grow
inherited retinal diseases in the eye — this can result in vision loss38
P _ (for example, for people ®* Treatments that block VEGF function (anti-
Comprehensive whose disease runs in their VEGF treatments) are the gold standard for
genomic profiling family), making it possible treating AMD and DME34.38
;ﬁész 1?22’£gililar I:%:]r;(t:iiéntqhvili:rﬁﬂgﬂim of * Testing for biomarkers that are involved in the
leading to an earlier, more VEGF pathway can help predict responses to
accurate diagnosis of VEGF treatment3%4>

disease
\Veeva document number: M-XX-00007720
Creative Commons license: CC BY-NC-SA 4.0
Date of prep: December 2022



Digital health tools to implement personalised *
healthcare

Digital health tools

® Asdigital technology progresses, it could
become possible to monitor eye
conditions from home, as well as track
lifestyle information that affects vision
like quality of sleep, mood and activity
levels?6-48

® This data, collected or analysed using Al,
could help detect disease progression and
help people receive treatment earlier?!

® It could also reduce healthcare visits and
travel costs, which in turn has a wider
benefit by reducing the burden on
hospitals?3
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Example: Al-enabled
telemedicinelvirtual clinics

® Artificial intelligence (Al) could be
used to detect a positive optical
coherence tomography (OCT)
remotely23

® This could then trigger a direct
appointment to a hospital-based
injection clinic23

® This potentially bypasses the need to
visit a hospital, enabling early
treatment?3



R&D: The wider application of personalised *
healthcare

Personalised healthcare can help the wider ophthalmology community,

Personalised healthcare doesn’t just

Lo ] by accelerating research and development (R&D), through:?®
benefit individual patients y J P ( ) J
_ A better understanding of eye disease
Collecting large amounts of . 7s : .
. : Providing a complete and detailed picture of every
datasets from clinical trials and : .
) eye disease at different stages to allow research
real-world settings234°

into more tailored treatments23-40:49.50

More effective clinical trials

can Improving patient selection methods which can lead
result in: to more effective results+-49

Development of improved Y,
imaging and genomic @ Which

technologies?>4?

Biomarker testing for patient
selection and stratification?®

More efficient clinical trials

Identifying specific patient populations for smaller,
more streamlined trials, which can also reduce costs
and high rates of failure+°-49

Research into rare diseases
and why disease develops?®

Veeva document umber MX.00007720 Collecting data from people living with eye disease is critical to achieve this?®
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What Is the value of personalised
healthcare in ophthalmology?
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o

Who i1s im -'~~ ‘w« ersonallsed healthcare?*

-k ‘\

People living
wzth eye dlsease

Researchers

Everyone.

People at risk
of eye disease

00

Healthcare
professionals
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Improved health outcomes due to more

accurate, earlier and more personalised detection; -g
diagnosis and treatment of eye disease?>26

Empowered patients and families through
managing potential health risks and disease
knowledge?>51

Improved quality of life for people with
eye disease and their families?>:51

Potential benefits
of personalised
healthcare In
ophthalmology

Potential lower financial impact and reduced
time off work?®

Promoting health and wellbeing of society
and better use of healthcare resources?®

To track retinal degeneration, keeping closer
track of inherited retinal diseases?3

BEHOEHOGE

To provide broader ophthalmological care which
takes into account the personality, lifestyle and
environment of each patient?!

0
OIRN
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How does this affect us?
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Current landscape for personalised healthcare
In ophthalmology

In some areas of eye care,
we are already witnessing
positive change and
adoption of more

personalised approaches...

...But for many countries,
putting personalised
healthcare into practice
will require

a fundamental change
in how care is delivered
and managed
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Policy

While genetic testing is not
commonly practiced
in ophthalmology, many EU
nations have shown intent to
move towards personalised
treatments in this field>?

The use of genetic testing
is not currently recommended
by the American Academy
of Ophthalmology?®3

The current NICE guidelines
do not refer to genetic testing
for AMD — however, it is
practiced for some other
genetic eye diseases®*

Science/R&D

Many EU countries are
looking to establish dedicated
centres in which genomic
testing is carried out, while
others have this practice in
other therapeutic areas>®2:55:5

New research is being
conducted within personalised
medicine with the launch
of the Precision Medicine
Initiative in 201557

NHS launched the Genomics
Medicine Service, which aims

to offer genome sequencing
as part of routine care®

Access to testing is also
available through Genomic
Laboratory Hubs®®



http://www.pmlive.com/pharma_news/england_to_fast-track_tumour_agnostic_drugs_like_viktravi_if_the_price_is_right_1292151

Where do we go from here?

The future of personalised healthcare in ophthalmology looks bright but there is still work to be done to
implement it — you can play a key role in helping achieving this goal

Challenges Call to action
Security and privacy concerns around data sharing Work together with healthcare institutions to gain greater levels of patient trust
among patients>®® in the gathering and storing of genetic information

Inform HCPs on the benefits of personalised healthcare and new
technologies and their applications; this will require the collective efforts of
academic institutions, pharmaceutical companies and experts

Lack of awareness or knowledge around personalised
healthcare among healthcare professionals (HCPs)>°

‘Untapped data’; there are large quantities of data Help patients and the public understand the importance of lifestyle, nutrition
available that could have a great impact on healthcare — and environment data on health, and how tracking and collecting this data
but it exists outside of medical systems>® can benefit everyone

More dedicated centres are needed to carry out Encourage governments and policymakers to devote funding to the
genomic testing on a greater scale?! development of genomic testing facilities
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Where do we go from here? (continued)

Challenges Call to action
There is always a potential barrier surrounding new

technologies — it is important to verify that they are Work with HCPs to teach them about the benefits of new technologies and
precise enough for general use, and HCPs are prepared encourage adoption.

to adopt them.®0

It is often difficult to provide ophthalmological care in

: Ensure the adoption of digital health tools to provide more widespread access
rural areas, where infrastructure or access to technology

to ophthalmological care.

is limited.33

There are currently only treatments available for the Continue research into new technologies that will help detect macular
wet-form of Age-Related Macular Degeneration, and so degeneration earlier in patients, with emphasis on genotypes within inherited
treatment does not occur early enough.%t retinal diseases.%?

There is a lack of research into rare retinal diseases.>’ Provide research opportunities for all retinal diseases.
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Thank you
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Helpful resources

Here we provide a comprehensive list of supporting assets and additional resources that provide
more information on personalised healthcare in cancer for patient leaders and the cancer community:

® An introduction to Personalised Healthcare for the eye

® The value of new diagnostics and personalised medicine

¢* PHG Ophthalmology and genomics

® Harnessing research data for personalised healthcare
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https://www.roche.com/research_and_development/what_we_are_working_on/ophthalmology/personalised-healthcare-eye.htm
https://www.ophthalmologytimes.com/view/the-value-of-new-diagnostics-and-personalized-medicine
https://www.genomicseducation.hee.nhs.uk/wp-content/uploads/2019/08/Ophthalmology-PHG.pdf
https://www.ophthalmologytimes.com/view/harnessing-research-data-personalized-healthcare
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