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Meet the presenters Dalibar Ivke Anatoly Tulchi
Daliboris an leader (& practitioner!) at Anatoly is an experienced Data & Applied Al
Accenture, specialising in advanced analytics, leader at Accenture, helping healthcare
artificial intelligence, cloud data computing businesses and Government agencies drive
and automation. He has delivered complex their next wave of digital transformation and
data and Al programs across Health & a range unlock strategic growth using emerging
of other industries. Currently he specialises in technologies and Al. He helps businesses to
developing industry solutions with data and Al, thrive in the new Al era by creating innovative
with a special focus on healthcare. strategies and delivering strategic

transformation programs.
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Will artificial intelligence in healthcare bring about a Gutenberg moment? Revolutionising the industry.

The (long) arc of Al innovation

Dartmouth Conference Deep Learning & OpenAl introduces Al ™
Turing Test 19__ FirstAl Lab IBM Deep Blue Neural Networks GPT
19 _ 19 19 19__ 20_ _
Bletchley Park Integrated circuits Computer Internet Cloud
networking

Big

Technology Cycles Mobi_l_e/ﬂ
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Workforce dynamics have evolved over the
centuries...Al as a worker?

The First ta Third Industrial Revalutions - humdrum manual tasks
automation using machines.

* Today, Al is seamlessly integrated into many things we do - social
media, virtual assistants, and various mobile apps.

o But what about in the workplace with the current level of technology change?
Potential Al workforce to share intelligence and joint
participation.

EThelnstituteDH #MEDINFDZ3
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Analysis a Prediction Phase
Deep Learning: Vision and Speech Phase

Generative Al: Language-Mastery Phase

Generative Al is a
chanae in the evolution

of Al

O Built into Foundation Madels...

Pretrained models that learn underlying
patterns and relationships within domains they
are trained on, ranging from language to
images to the structure of proteins.

O Suchas Large Language Models (LLMs)...

A class of Generative Al foundation models
used to capture knowledge in human language
and generate text.

EThelnstituteDH #MEDINFDZ3 >
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Al represents a significant opportunity for health enterprise to drive better busi . while capitalizing
on new growth pot

Top 10 Artificial Intelligence Applications in Health!

Robot-Assisted SurgEry $408
Virtual Nursing Assistants$Z2 $208
Administrative Workflow Assistance - $188 Accordi ng to Accenture ana lyS|S’
_ when combined, key clinical
Fraud Detection 2\ $178

health Al applications can

Dosage Era Reution M potentially create $150 billion in
Connected Nachines > $148 annual savings for the United
Clnical Tral Partcipant dentifior 22 §138 States healthcare economy by
Preliminary Diagnosis Gy $aB 2026.
Automated Image Diagnasis $38
Cybersecurity 2 $78

Estimated potential annual benefit for each application by 2026

[EThelnstituteDH #MEDINFO23 osenture Avificial Intellgence in Heslthcare >


https://www.accenture.com/au-en/insights/health/artificial-intelligence-healthcare

Future Healthcare Ecosystem powered by Al

Value to Patients, Transformation to personalized experience and outcomes. Al makes every
experience custom for every individual patient, across text, audio and visual channels.

860 View Benerstive models derived from enterprise dats “graphs " across all
dimensions of patient services and provider/payer operations

(ptimize Patient Experiences

From identification to triage to decisioning and then patient
engagement. Rabot-shore’ aperational pracesses with
human in the loop interaction as required.

- SN
, -’ Werkforce Augmentation b 4} s @
Lo Piots” \

aij ——-"

/
. 12 Baskoffice fptimizations New controls developed automatically ;
7/
7

aligned ta new regulstions to protect

AN (;\) patient privacy.
SRNRE: o~ o @)

Document Froduction
(Regorts. lfrmp//bnm s T T A

Dptimize Enterprise

/ N\ =

: ; ‘%’ End-to-end Integrated Back

. = < = LY (ffice and Patient/Provider
. —{_} =il y Services

End-to-end Solutions
Across Healthcare
Players

BackDffice, Al saves time in producing regular reports, document processing, risk analysis, even
writing RFP's and or Regulatory Filings, and Resource and Supply Chain.

Value to Payers/Providers, Al improves the workforce's efficiency, quality, and performance
and optimizes resource utilization.

Dptimize Workforce and Operations

Reduced downtime (planned and unplanned) with synthetic
datg

Digital twins in combination with generative Al enable the
development of at scale “what if” engines to help predict
&nd farecast the impect of future strategy.

Automation and Augmentation of KYC
processes

Interactive Patient Services,
Al'improves patient engagement, reduces medical errors, and improves financial efficiency.

Entarprise-Abstraction /-Semantic Layar

@ThelnstituteDH #MEDINFO23
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Al & Humans, a workforce...combined and changing roles

-

Decision Automation

Humen Human A
A H
N N et Human
Full Automatian,
Human Governed
Al: makes all the decisions Al: makes most of the decision Al: decides in tandem with humans; also Al: supports the human in making
What dogs this continues to refine over time decisions
mean? Human: monitors, provides oversight and Human: provides manual judgement on
' intervenes where setting objectives and exceptions, often emerged through a Human: decides in tandem with Al; also Human: makes primary decision enabled by
pre-defined thresholds are required deviation of expected Al behaviour provides guidance to the Al the recommendations and insights
* Humansneed an easy way to manage, * Clarity of roles between the human, Al, e Alasa “partner” thatis collaborated + Decisions are often strategic;
monitor, and intervene with automation and the Al operator s critical to with, trusted and interpreted transparency of decisions made is
: atscale ensuring seamless business critical for efficac
Al adoption opeL:altic%ns us! « Decision-making ownership is blurred, II cacy
* Critical that automation and Al decisions exacerbating the need for granular + Establishinghuman trustin Al is
are coordinated and aligned to * Interpretability of decisions made (or interpretability critical to effectively adopting
performance measures not made) is critical recommendations

EThelnstituteDH #MEDINFDZ3 >
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While Al offers enormous potential, healthcare orgs will need to understand and carefully navigate

its ris!

Workforce Displacement

e GenAl'simpact viewed as
more possible and direct for
roles that were initially viewed
as outside of Al's immediate
reach (creatives, lawyers, etc.)

EThelnstituteDH #MEDINFDZ3

Unreliable
(utputs

* Hallucinations

* Explainability
and traceability

* Quality, accuracy,
interpretability

* Relevancy/ consistency
+ Disclosure & transparency

Confidentiality
& Security

* Unauthorized disclosure of

confidential information

* Security vulnerabilities

Copyright, IP and
content ownership

Regulatory compliance
Contractual liability
Product liability

Consumer
protection concerns

252,
4 é\o

Representational harm

* Misinformation

Toxicity

* Fraudulent attacks

Disinformation spread

* Harmful content

generation at scale
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8 Dimensions of
Responsible
Artificial

Intelligence

#MEDINFDZ3

Responsible Al encompasses maore than just f

The dimensions of Responsible Al are interconnected and require broad business and technical capabilities across dimensions

0! Fairness
* Anticipating bias
* EncouragingDiversity

02 Robustness
» System Security & Safety
+ System Resilience
* Response Plan

03 Accountability
* Governance
* Human Oversight
* Auditability

[14 Liability and Compliance

Key: items may be amplified by Generative Al

Sustainability
* Environmental Sustainability
* Human-centric design

* Socio-economic wellbeing

Privacy

» Data Ethics

* Human Rights

* PIl Privacy & Regulation

Transparency

* Interpretability & Explainability
» Understanding

* Traceability

Soundness
* Context & Comprehension
* Data Quality
* Model Performance & Validation



Technology Approach: Responsible by [

Unlocking Responsible Al value starts with building on existing capabilities & growing in maturity over time

<«

Providing Tooling & Enablers

enabling requlatory readiness

Adopting tools to ensure Al systems are responsible by design; empower developers to address ethical considerations of models (e.g., fairness, transparency) while also

v) Al/MLCapabilities ~ ¢ Establishing Culture & Training () Enabling Risk, Policy & Contrals
Building the foundational Embedding good practice for Al in day-to- Defining policies, procedures and controls through design, deployment
Al capabilities that are day operations, through continuous and monitoring of Al systems that will enable the organization to
needed to execute Al functional and technical training as well as continually mitigate and manage Al risks
across the organization communications. will foster key Al
components for creating an environment of L o
diverse thought and inclusivity ) Mctivating Principles & Governance
Executing on robust firm governance structures & mechanisms for Al
Embedding _ oversight that will empower individuals and systems to practice
mbedding into existing Responsible Al principles
capabilities
v) Data Foundations v} Defining Responsible Data & Al Principles
Align Data Foundations & Establishing fundamental data capabilities that are needed Creating and defining Responsible Data & Al principles that leverage existing organizational core
to support analytics across the organization values and align to an organization's code of conduct, and priorities

Responsible Principles

@ThelnstituteDH #MEDINFO23



INFO

8 - 12 JULY 2023 | SYDNEY, AUSTRALIA

How to get started?

Assess business value and feasibility when prioritizing Al investments

Assessing Business |

*  Whatis the projected financial impact?

*  Whatisthe projected impact to access, experience and outcomes?

Use Case Priaritization | Power Your People

of

K o ASSESSiI‘Ig FEESiL

Use Case Prioritization |

T vale

e Arethere tested solutions and models available in the market?

*  Whatregulatory constraints are present?

* What degree of people, process and technology change is required to
successfully implement?

Qi Wi

Hen Foasibility

EThelnstituteDH #MEDINFDZ3 >
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What's next?

To deeply understand Al technology, ecosystems and opportunities for your company and industry, a 3-step approach

Ij

Explore Experiment Execute

Define vision and assess value chain to Rapidly prototype Al use cases. Experiment Set out comprehensive activation strategy

identity prioritized use cases for Generative to measure impact, adoption and overall with a practical implementation roadmap,

Al readiness. detailed reference architecture for
deployment.

EThelnstituteDH #MEDINFDZ3 >



INFO

8 - 12 JULY 2023 | SYDNEY, AUSTRALIA

Emerging Architectures for LLM Applications

«  Enhanced Data Privacy: sensitive data can remain within the
secure confines of a private cloud or local

infrastructure. zome:lmtal ,,,,, N ,  Vector Database
ata — i

«  FEfficient Resource Utilization: LLM models offer significant

costsavings by eliminatingthe need to trainand share ~~ Trrrrrmomrmmmeee g emmm e n s

extensive datasets within the model. X

Prompt — .
. . . R Few-shot + it f‘AP:? l‘:'lu'gl‘ns )

*  Intelligent Query Routing: LLM models can be equipped with examples b « «

the capability to intercept questions and intelligently

route them to specific vector databases or private Cran. LLM APIs and Hosting

knowledge bases. > >

Query ~N O~ oy - N — Pyt St oot oce Paptcse

*  Scalability and Flexibility: LLM models can be deployed in a l ‘ ) )

distributed and scalable manner. ! 1 N , . rovie

App Hostin . — — Az -

Continuous Learning and Adaptation: LLM models can be fine- Output < ':;f’p wg !

tuned and updated over time to adapt to changing user \\ ---------- > Vaidation - ---- /‘,’

needs and preferences. oo —

EThelnstituteDH #MEDINFDZ3 >



INFO

8 - 12 JULY 2023 | SYDNEY, AUSTRALIA

Summary of what we learned today

* M. Gen Al'and advanced data techniques that are applicable to healthcare and how they can
be used and utilized today and in the future

» Majortrends, challenges and opportunities in Healthcare and some specifics on
how the future way of working of humans and Al can evalve

* How to navigate Al responsibly and have responsible Al elements embedded as part
of the solution design.

+  Steps to get started and key considerations and advantages of using Gen Al LLM Madels

* Real solutions demos and case studies

EThelnstituteDH #MEDINFDZ3 >



'INFO 3

=

Y
i

o

A8 171

#MEDINFDZ3

(v
Qa
=
Q
|
co
(v
.m
L
|
el
(e |
Ql
(v
(g
3

@ThelnstituteDH



JINFO G

8 - 12 JULY 2023 | SYDNEY, AUSTRALIA

Citizen customer service
access to knowlede

Department of Health

Annual Report 202021

Rapid test on Department of
Health unstructured data

EThelnstituteDH #MEDINFDZ3 >
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Fake
Patient
Real Insial

Leveraging synthetic patient
data to fuel Al

@ThElnStitthE[]H #MED'NFI]23 Source: https://www.ws].com/articles/anthem-looks-to-fuel-ai-efforts-with-petabytes-of-synthetic-data- 11652 781602

Elevance
Health

The company is working with Google Cloud to
create a synthetic data platform of approximately 1.5
to 2 petabytes of synthetic data, including
artificially generated data sets of medical
histories, healthcare claims and other key
medical data. This will allow Elevance to
validate and train Al algorithms on large
amounts of data, while reducing privacy issues
surrounding personal medical information.


https://www.wsj.com/articles/anthem-looks-to-fuel-ai-efforts-with-petabytes-of-synthetic-data-11652781602

Healthcare provid

assistanc

Patient case & care summaries
drawing on EHR/medical note

@ThelnstituteDH
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The patient has not had screening mammograms. She felt a lump in her left breast in
February 2017. She did not immediately seek care, but did start an evaluation (through
seses sesse) in June 2017. Her work-up and treatment to date are as follows: February 2017
Felt lump in her left breast 06/ Diagnostic mammogram: irregular spiculated mass in
left upper outer quadrant corresponding to palpable abnormality; irregular mass in
posterior, inferior, subareolar region of right breast Targeted left breast ultrasound:
irregular hypoechoic mass (1.8 x 2.3 x 2.7 cm) at 1:30 position, 10 cm from nipple Targeted
right breast uitrasound: lobulated hypoechoic mass (1 x 1.1 x 1.2 cm) at 8:00 position, 6
cm from nipple 06/*7"7 US-guided left breast core biopsy at 8:00 position, 6 cm from
nipple: 0.75 cm gra.. . IDC with ER+ 100%, PR+ 75%, HER2- (IHC 1+; FISH ratio 1.1) US-
guided right breast core biopsy at 1:30 position, 10 cm from nipple: 0.6 cm grade 1IDC
with ER+ 100%, PR+ 75%, HER2+ (IHC 2+; FISH ratio 2.0 with HER2 copy # per cell 4.4);
intermediate nuclear grade DCIS 07/0?/77 Breast MRI: right - irregular homgeneously
enhancing mass (2.3 x 1.4 x 1.1 cm) cc.. _sponding to right breast index mass (at 8:00
position, 13 cm from nipple); left - irregular homgeneously enhancing mass (2.2 x 3.3 x
2.6 cm) corresponding to left breast index mass (at 2:00 position, 10 cm from nipple);
multiple prominent low level 1 left axillary LN with thickened cortex, asymmetric compared
to right 07/11/17 US-guided left axillary LN core biopsy (3:00 position, 19 cm from nipple):
multiple foc metastatic adenocarcinoma (largest 1.5 mm) with tumor cells present in
adipose tissue adjacent to fibrous tissue, unclear whether this represents extracapsular
invasion; HER2- (IHC 1+; FISH ratio 1.2) 08/13/17 Left breast partial mastectomy and
axillary lymph node dissection: 6.2 cm grade C; ER+ 99%, PR+ >95%, HER2- (1+;
FISH ratio 1.0); suspicion for LVI, margins negative, focal high grade DCIS within tumor;
0/8 LN+ (0.7 mm with no ); MP high risk (-0.614)
Right breast partial mastectomy and axillary lymph node dissection: 2.0 cm grade 11DC
with ER+ 99%, PR+ 90%, HER2- (IHC 0; FISH ratio 1.5); 0/8 LN+; MP Low Risk (+0.321)
(Surgeon: Dr. * *) Presents to clinic with her husband and sister (*****). She
reports that she has felt a lot healthier since having her breast surgery. She has some mid
joint stiffness, in particular in her knees. * has met with Dr. *** * and Dr. *****
sesss who have both rec: adjuvant ¢! (she states that they have
specifically recommended TC). She states that when she saw Dr. ***** he recommended
that her tumor (presumptively left) be sent for Oncotype. She is not yet aware of a result.
She is concerned that the benefits of chemotherapy will not outweigh its long-term risks.
Past Medical History: Diagnosis Date Breast cancer Diabetes 08/09/2017 HbAlc of
October 20 on 08/09/17 Obesity Past Surgical History: Procedure Laterality Date
AXILLARY LYMPH NODE DISSECTION Bilateral 10/09/20177 8 LNONRI_. .T[; 12LNON
LEFT W/ :CTON  'ARTIAL Bilateral 08/13/2017 WITH BILATERAL REDUCTION Family
History Problem Relation Name Age ofOnset Breast cer Maternal Grandmother 58

Give me all cancer biomarkers

Source: UCSF General Medicine - Grand Rounds. https:// www.youtube.com/watch?v=j-alCuzfxUl

The cancer biomarkers for the patient in the case are:

* ER (Estrogen Receptor): ER+ 100% in left breast mass and ER+ 99% in right breast
mass

* PR (Progesterone Receptor): PR+ 75% in left breast mass and PR+ 90% in right breast
mass

* HER2 (Human Epidermal growth factor Receptor 2): HER2- (IHC 1+) in left breast mass,
HER2+ (IHC 2+; FISH ratio 2.0 with HER2 copy # per cell 4.4) in right breast mass, and
HER2- (IHC 1+; FISH ratio 1.2) in left axillary lymph node

* MP (Mammaprint): high risk (-0.614) in left breast and low risk (+0.321) in right breast

Formatted

Can you give me that in a table form?

Sure, here is a table summarizing the biomarkers mentioned in the case:

100% positive

ER 100% positive
L 75% positive 90% positive
= (HC 1+, FISH ratio 1.1) 2+ (MC 2+, FISH ratio 2.0, HER2 copy # per cell 4.4)

Note: The table is based on the information provided in the case, which may not be

comprehensive or fully up-to-date.


https://www.youtube.com/watch?v=j-aOCuzfxUI
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Transcript of Physician-Patient Encounter from Dataset for Automated
Medical Transcription

Please summarize this encounter in the form of the doctor's medical note.

e e e i Patient: Meg, 20 year-old female

run e mies every day e : Chief Complaint: Referred by nutritionist and mother due to concerns about eating habits and health

Gini St ays? Fm fat Vitals: BP 100/50, Pulse 52

) Physical Exam: Height 5'5", irregular heart rhythms, downy hair on back and arms

Social History: College student taking 21 credits, track team member, running 9 miles daily

Medical notetaking

it i e Sfeveryon Discussion: Patient reports eating fine but expresses body image concerns. Reports feeling busy and not
Iy here to keep my ff my back concerned about happiness, not suicidal. Admits to needing to run to cope. Agreed to work with
.5 kYo et ool Thirs ck Freguler thything 1Your et A nutritionist, doctor, and mother, and open to further tests to check electrolytes and blood count. Goals

ough. It helps with cognitive behavioral therapy to be revisited. Mother to be brought into discussion about next steps
in treatment.

@ThelnstituteDH #MEDINFO23 Source: NEJM, Microsoft Research >


https://www.nejm.org/doi/10.1056/NEJMsr2214184
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Complicated Un-Structured Source Data Near Real-Time Accurate Written Summary

Physical Properties

5608

72 459 » 12 i dog + 20

fatio of 144, 12l
Chemieal Properties:

Requlato
Complian

; : * The registration process for new drugs involves the manual authoring of detailed dossiers and is very time
RegIStratlon for new drugs consuming, up to 18,000 hours per certain modules (ex: CTD-1, 2, 3)

* Accenture built an Al-based solution that automatically generates the output document in the required format along
with the flexibility for users to review and edit the generated content

* Preliminary value estimated at a 60-85% reduction in authoring time, shortened lead time of 6-3 weeks, and §1.2m - §2.3m
in cost savings

* Fora $1bdrug, every day that is faster to market is approximately $3m in revenue per day. And so, reducing the
lead time can result in a range from $124m to $189m in faster (“get there sooner”) & additional (“get more”)
revenue
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