Precision Health

Unlocking the power of genomics and Al to
improve patient care

James Oughton — Chief Advisor Precision Health (Genomics and Al)
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Peter’s Story

+ In 2020 Peter was a happy and healthy 3-year-old.....
« Progressive left-sided weakness
« Drooling — urgent MRI

« Unresectable pilocytic astrocytoma

- Specimen obtained ~DNA/RNA sequencing (400 genes/250 genes)

KIAA549  --- |
Exon 9 Exons 10-18

BRAF:KIAA1549 fusion
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Integrating genomics into healthcare has huge potential

WGS for rare BRCA testing to guide

disorders Better diagnosis Better patient outcomes PARP inhibitors

P>

Overall
genomics
value
proposition

Fewer
adverse
events

. Opportunities for
GWAS for diabetes earlier

intervention

Genotyping for DPYD

&

Better Optimise CYP2C19 variants and
CtDNA for MRD Jisensa treatment clopidogrel
monitoring selection

Improved access to
therapies
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Genomics in healthcare — what’s holding us back?

We are lacking a consistent way to systematically evaluate and safely deploy
genomics in a wide range of health settings

Genomics services in New Zealand National Genetic Health Service currently focused and resourced to only deliver a core set
not yet equipped to enable of basic genetic tests
precision health

Adopting international standards DPYD genotyping: international standard of care genetic testing not consistently

or guideline-driven care available, ‘post-code lottery’ for testing

Return on investment hard to Unclear where government wishes to invest, lack of robust HTA for genomic testing
quantify leading to little or no investment

Insufficient [ outdated legislative Medicines Act 1981 — 40 years old, never envisaged regulating widespread genetic testing,
and regulatory frameworks let alone possibly gene editing therapies

Genomic data availability, Concerns re: privacy, genetic discrimination, fit with Te Tiriti — e.g. tissue and data as a
collection, storage, usage and taongaq, lack of representative genomic databases that reflect NZ's diverse population, no
sharing infrastructure for sharing genomic data

Workforce constraints Lack of clinical geneticists , genetic counsellors, genetic pathologists, genetic scientists

and bioinformaticians (and options for training and education pathways)
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Precision Health (Genomics and Al) Key Pillars

Leadership and Patient rights and Enablers Case studies Engagement and
stewardship safeguards Social License

i . i . « Highlight ongoin
Establish Explore policy Understand gaps pr%grgss in going « Build trust via

governance and options to protect (people, parts : comms +
principles to patients and processes) genomics and Al engagement

guide our work * Explore adoption

of these case - Engage with
studies stakeholders

(alongside across the sector
investment)

Work towards
 Ensure nationally building what's
Leverage consistent, missing (i.e.
international equitable access Health
connections = Technology
‘fast follower’ Assessment)

% %
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2025 Genomics Work Programme:

Improving the health of all New Zealanders by enabling more efficient, effective and precise healthcare

Leadership and Patient rights + Enablers Case studies* Social License and

Stewardship safeguards Engagement
: . Establish HTA Examples:
Establish aims,

.. Genetic assessment - Build trust via
principles + * Nationally

discrimination process (alongside consistent NGS for comms +
AGEAEY rEles . Pharmac and late-stage NSCLC engagement
Leverage Data privacy, Health NZ) strategy (e.g.

' : storage and and mCRC . .
mterncnttpnol_ interogperability Align with HNZ (biomorker Ministry IWebS|te,
connections genomic strategy funding) press releases,

Australian Advocate for consultation)

Genomics, GA4GH nationally Complete He Kakano -
consistent DPD genomics maturity mapping the NZ

testing assessment Variome .to :
personalise patient

. Develop 'Whole-of-
Establish IMER P care

system’ genomic

implementation OMICO: explore

roadmap potential precision
oncology
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Unlocking Access to Standard of Care
Testing That NZ Cancer Patients Expect

SEnemie TevaEs In e EE0 « Cancer is a disease of the genome - genetic
mutations drive cancer
« Many cancers have targeted therapies that
37.0% work on specific genetic mutations
- Diagnostic tools are critical to find these
mutations and enable precision oncology

e = — e « Rather than use 1test to detect 1 gene, NGS
40% uses a broad panel to test many genes at
y 20" - once
< e BEAE « For NSCLC: gene testing must cover ALK, ROSI
ax st and EGFR (with more to come)
Genomic Targets in Colorectalo(tlri]aerrlcer (Including MSI) o For mCRC gene teSting for mUSt cover RAS,
@5 vsi BRAF and MSI (with more to come)

« Multi-gene panels may be cost effective vs.
sequential, single-gene testing in NSCLC and
approaching cost-neutral in mCRC

PIK3CA . Getting patients on the right therapies (or

avoiding them) early in their journey improves

15.0% outcomes for cancer and is cost-effective

APC SMAD4

35.0%

20.0%

TP53
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But it's not that simple......

 Significant work needed
to:

« Address workforce
and infrastructure
needs

« Create a national
test directories with
clinical pathways

« Consolidate testing
in a small number

of labs

« Other work P
underway laying "l“:j-i Global Alliance
groundwork for A ':; for Genomics & Health
nq‘“onq”y_ Collaborate. Innovate. Accelerate.
consistent testing
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Equitable access to hew tech is challenging

chnology responsible
or 25-50% of cost
growth annually

Financial
Sustainability

0
.t
ot
3 %,
0
L255
.
.

( & blanned, haphazard &
..... | Gy | “ SIS sustainable approach
- A Processes ad :
1 oty adopting new

hoc .
schnologies

-
ot
0
.
o
.

D (i
. .
%o gp®*
L4

Unwarranted ere patients have
Variation & ess in some areas but
Inequity others
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Health Technology Evaluation Pathway (HTEP)

Tests, devices,
technologies.
Not services

“A single, nationally-consolidated, systematic process for
triaging, assessing, and appraising health technologies to
inform their adaption and use within the New Zealand public

health system.”
Safety, efficacy,

effectiveness, cost,
cost-effectiveness,
equity, sustainability
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Case Study: DPYD Genotyplng

DPYD GENOTYPING FINDS PATIENTS
AT RISK OF SEVERE SIDE EFFECTS

RISKS TO PATIENTS
Normal Low toxicity risk
metaboliser Limited side effects

Increased risk
of mild toxicity

Intermediate
metaboliser

Poor 0 myelosuppression
metaboliser O diarrhea

c.1905+1G>A B
c.2846A>T mucositis

Severe risk @ neurotoxicity

DPYD genotyping saves lives and
prevents hospital admissions
- Could it be a cost effective
intervention?

Application to HTEP

Collaboration with Te Aho o Te Kahu,
Health NZ

Health economic assessment

Positive outcome — technology is cost-
effective and may approach cost-
saving

Currently with Health Nz for national
implementation
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Genetic Discrimination — Insurance

MNew Zealand World Politics Pacific Te AoMaori Sport Business Country Local Democracy Reporting

BUSINESS / HEALTH

Home  AboutUs.  About BreastCancer .  Advanced BreastCancer .  GetSupport .  News .  Getlnvolved « I nsu ran ce co m pa n ies accu sed of

Genetic discrimination a threat to NZ patients using genetic tests to deny
coverage, hike premiums

Knowing our genetic risk of diseases such as BRCA-related breast cancer can be lifesaving, but New Zealand insurance

companies can use this knowledge to discriminate against us.

BCAC has joined Against Genetic Discrimination Actearoa (AGenDA), a group of doctors, researchers, lawerase Mamsl o curmn i wniie vin age o i o g i g s s s
Pasifika, medical charities and patient groups to fight this discrimination.
Nga tauira Nga kaimahi Raukura Rapunga | Sec
Students Staff Alumni
e
VERSITY OF
SLGID Nga akoranga Rangahau Te ao ki konei Md& matou

Study Research On campus About us
TE UPOKO
€ FOSU | orema
TE UPOKO
€ FOSU | omewa
BUSINESS OPINION AUCKLAND CULTURE SPORT PUZZLES SUNDAY STAR

Home / News and opinion

SUNDAY STAR-TIMES

S BUSINESS OPINION AUCKLAND CULTURE SPORT PUZZLES

Health workers urge Insurers want to self-regulate
regulation of genetic their access to genetic test
discrimination results. Advocates want a total

ban

Health champions claim victory
in ‘genetic discrimination’ fight

MIMISTRY OF

HEALTH

togh s
S i Te Kawanatanga o Aotearoa
‘wﬁ-’" New Zealand Government



Artificial Intelligence is EVERYWHERE

SELL ME THIS PEN

growthwithgary.com
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Opportunities for Al in Healthcare

Enhanced Diagnostics and Early Detection i%

%

Predictive Analytics for Proactive Care

=

Operational Efficiency and Productivity i%

Oy

i Personalised Medicine and Treatment

A clinician co-pilot,
Health Monitoring and Remote Patient Care that thinks like you

(@)

Clinical Decision Support

Population Health and Epidemiology

» @
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Al Definition

Simple predictive
algorithms have
been usedin
healthcare for >40
years....

Artificial Intelligence

Machine Learning

Deep Learnin
Most of the hype p £

An Al system is a machine-based system that, for explicit or implicit objectives, infers, from the input it
receives, how to generate outputs such as predictions, content, recommendations, or decisions that
can influence physical or virtual environments. Different Al systems vary in their levels of autonomy
and adaptiveness after deployment (pubiic service Al Framework, 2025)
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Health Al Solutions: Risk Spectrum

- Patient remote monitoring (wearables)

- Clinical prioritisation/triage tools based on
patient symptoms

+ Diagnostic assistance tools such as
radiology algorithms

To be regulated as “Software as a
Medical Device — SOMD” in the upcoming

Medical Products Bill

« Administrative tools: :
Schedu“ng and workflow .+ Clinical Decision—Support Systems
management CUA ¢+ providing diagnostic and treatment

' recommendations

'+ Fully autonomous diagnostic systems
and robotic surgery

+ Clinical note-taking scribes
using speech recognition

|
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Al can have a transformational impact........

Case Study: Enhanced Diagnostics and Early Detection
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Article  Open access | Published: 06 March 2025

Artificial intelligence for breast cancer screening in
mammography (AI-STREAM): preliminary analysis of a
prospective multicenter cohort study

Yun-Woo Chang 8, Jung Kyu Ry, Jin Kyung An, Nami Choi, Young_Mi Park, Kyung Hee Ko & Kyunghwa

Han

Nature Communications 16, Article number: 2248 (2025) | Cite this article

19k Accesses | 8 Citations | 120 Altmetric | Metrics

Abstract

Artificial intelligence (Al) improves the accuracy of mammography screening, but
prospective evidence, particularly in a single-read setting, remains limited. This study
compares the diagnostic accuracy of breast radiologists with and without Al-based
computer-aided detection (AI-CAD) for screening mammograms in a real-world, single-read
setting. A prospective multicenter cohort study is conducted within South Korea's national
breast cancer screening program for women. The primary outcomes are screen-detected
breast cancer within one year, with a focus on cancer detection rates (CDRs) and recall rates
(RRs) of radiologists. A total of 24,543 women are included in the final cohort, with 140

FIMISTRY OF

HEALTH

MAMATD HALORA



Effort Needed for Safe Adoption

Case Study: Enhanced Diagnostics and Early Detection

Algorithm trained 3 % Data stored and
on NZ data F : processed safely

Patient consent s 9 T BSA policy updated

Workforce trained, Monitoring plan in
workflow updated Trust and social place
licence established
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Case Study: Operational Efficiency and
Productivity

- Large Language Models (LLMs) can summarise
conversations, integrate with medical record

« Rapidly being adopted in private and primary care Al-powered Clinical Scribe

« Two scribes recently endorsed for use by Health Nz E’ = =
A-@-[E
Q aals medical

“I had my first ED shift using a clinical scribe last week. CONVERSATION record

CAPTURE

| really loved it — doesn’t create anything new, just
captures and organises what I've said in the room.
Now | spend more time explaining the plan to the
patient. | can get through the ED waiting room much
faster. Big win in my book”.

MINISTRY OF
HEALTH
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npj digital medicine www.nature.com/npjdigitalmed

AI Gove r n q n ce i n N ew Z eq Ia n d Eg;%z&:lg;blli(\)yf %(;:le;r:gnce for Al in health services fr'(‘):”"’““

R. Whittaker (9'**, R. Dobson (9', C. K. Jin', R. Style’, P. Jayathissa (%", K. Hiini', K. Ross”, K. Kawamura', P. Muir' and the Waitemata Al
Governance Group*

Artificial ¢ (Al) Is undergoing rapid meaning that potential risks in application are not able to be fully

r r e n i i e r e G i O n o r Wi i n eW e G G n understood. Multiple international principles and guidance documents have been published to guide the impl of Al

° ‘ t Iy I ' ' \ t d g I t f A I t h N Z I d tools In various industries, including healthcare practice. In Aotearoa New Zealand (NZ) we recognised that the challenge went

u u beyond simply adapting existing risk frameworks and govemance guidance to our specific health service context and population,
We also deemed prioritising the voice of Maori (the indigenous people of Aotearoa NZ) a necessary aspect of honouring Te Tiriti

(the Treaty of Waitang), as well as itising the needs of healthcare service users and their families. Here we report on the

® H eG Ith N Z h G S e Stq b I iS h e d G n AI g Ove r n i n g bo d y - N O t i O n O I within a hulﬂ:r:rvkc in Aotealo:’NZJ;wanpkmmgnK;v:h; !umworkz:\e;:r:t;e in‘d\:des le:::g wtl.h Itil-w(;fld‘:l:lp:::i:

and ongoing iteration and refinement of our processes.

Al and Algorithm Expert Advisory Group (NAIAEAG) 20 Dl e S S N ey ST

« Provide advice during research & development lifecycle
« Endorse Al tools for use within Health NZ

«  Wide representation/membership - reflective of the
assessment framework

« Framework developed based on internal Health NZ and
international research — appropriateness key central
theme
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2025 Al work programme:

improving the health of all New Zealanders by enabling more efficient, effective and precise healthcare

Leadership +
Stewardship

Establish aims,
principles +
agency roles

Leverage
international
connections
(HealthAl, Catalyst

research funding)

Explore
governance model
for Health Al (data,
regulatory,
strategy and
operations)

Patient rights +
safeguards

Regulation of SaMD
via Medical
Products Bill

Policy options for
data governance,
access and
sovereignty

HPCA/HIPC review

Enablers

Robust HTA
(alongside
Pharmac and
Health NZ)

Understanding
data and digital
reset at Health NZ

Internal MOH Pilots
of GenAl

Workforce:
guidance to RAs
and prof. groups

K

Case studies*

Examples:
* Clinical scribes

+ Diabetic
retinopathy
screening

Predictive
algorithms for
diabetes

Social License and

Engagement

Build trust via
comms +
engagement
strategy (e.g.
Ministry website,
press releases,
consultation)

Establish Social
License Work
Programme

MIMISTRY OF
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Overarching Aim and Guiding Principles

We have adopted the following aim to guide our collective work in
genomics and Al:

To improve the health of all New Zealanders by enabling more personalised and
precise health care

Principles advocate for a wise (or “A SAGE”) adoption of precision
health technologies such as genomics and Al:
. Accessible — all New Zealanders should enjoy timely access to the benefits of precision health

. Safe and effective — tools and technologies should only be employed if they are both safe and
effective

. Accountable - tools and technologies should be implemented fully transparently, be well-supervised
and controlled

. Good value - all precision health tools and technologies must deliver value

. Equitable — ensures all New Zealanders can enjoy the benefits while being protected from the
downsides. Also ensures services can be tailored to the needs of individuals and groups

/(O!/OC/ juswiuianos Jo juswialpnls O J0N
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Case Study: Enhanced Diagnostics and
Early Detection

« June 2023: 36% Mdori and 32% Pasifika eligible patients
received diabetic retinopathy screening in South Auckland

- Al can categorise retinal photographs taken during screening ; \
and flag patients requiring ophthalmologist intervention Hemoithagesrl

+ e

: _'Qé.t_t,glj Wool" Spots. -

- Trained and validated on over 250,000 retinal images from
retinal screening programs, including New Zealand

» A clinical trial demonstrated high sensitivity for detecting
severe disease (100% of cases of ‘sight-threatening’ disease) A"e”fysmg;:

« Potential to improve access to screening, reduce wait times,
ease workforce challenges

« Currently being piloted in 7 cameras in communities in South
Auckland
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3. lew Zealand Government MAATI ALK




HEALTH

MAMATL HALNMEA

e

. Te Kawanatanga o Aotearoa
"¢ New Zealand Government




	Slide 1: Precision Health
	Slide 2: Background 
	Slide 3: Peter’s Story 
	Slide 4: Integrating genomics into healthcare has huge potential
	Slide 5: Genomics in healthcare – what’s holding us back?
	Slide 6: Precision Health (Genomics and AI) Key Pillars
	Slide 7: 2025 Genomics Work Programme: Improving the health of all New Zealanders by enabling more efficient, effective and precise healthcare
	Slide 8: Unlocking Access to Standard of Care Testing That NZ Cancer Patients Expect
	Slide 9: But it’s not that simple……
	Slide 10: Equitable access to new tech is challenging
	Slide 11: Health Technology Evaluation Pathway (HTEP)
	Slide 12: Case Study: DPYD Genotyping 
	Slide 13: Genetic Discrimination – Insurance  
	Slide 14: Artificial Intelligence is EVERYWHERE 
	Slide 15: Opportunities for AI in Healthcare 
	Slide 16: AI Definition
	Slide 17: Health AI Solutions: Risk Spectrum 
	Slide 18: AI can have a transformational impact…….. 
	Slide 19: Effort Needed for Safe Adoption
	Slide 20: Case Study: Operational Efficiency and Productivity 
	Slide 21: AI Governance in New Zealand 
	Slide 22: 2025 AI work programme: improving the health of all New Zealanders by enabling more efficient, effective and precise healthcare
	Slide 23: Overarching Aim and Guiding Principles
	Slide 24: Case Study: Enhanced Diagnostics and Early Detection 
	Slide 25

