Multilingual Patient Healthy Coach
for Cardio-oncology Patients:
Leveraging Artificial Intelligence for
Cancer Equity in Australia - A Pilot
Study

Tu Hao Tran, BMedSci (Hons), MBBS, FRACP
PhD Candidate | Imaging and Phenotyping Lab | University of Sydney
Innovation and Electrophysiology Fellow | Campbelltown Hospital, Sydney
Al and Digital Innovation Fellow for | Australian Centre for Cancer Equity

Ingham Institute of Applied Medical Research (Sydney)

Contact: hao@grievelab.com

Co-authors: Kazuaki Negishi, Wei Chua, Bernadette Brady, Viren Joseph, Jaime
Baquaran, Upul Premawardhana, Nagendraprasad Sungala, Sidney Lo, Arnaud
Mazier, Avanti Shrikumar, Tuan Nguyen, Zaidon Al-Falahi, Annemarie Hennessy,
Gemma Figtree, Stuart M Grieve

WWW.CSanzZasm.com



Faculty disclosure

No relevant disclosures.

The presenter has advised that the following
presentation will NOT include discussion on any
commercial products or service and that there
are NO financial interests or relationships with
any of the Commercial Supporters of this years

ASM.

WWW.CSanzZasm.com



Background

e Cardio-oncology (CO) patients benefit from
multidisciplinary care.

e Linguistic barriers affect health access equity.

e Artificial intelligence (Al), specifically Large
Language Models (LLM), may assist patients
with translation and education.

e The veracity of LLMs for medical translation
needs careful human/physician adjudication.
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Go backwards to go forwards...

Deterministic Tools
e Probabilistic (probability Parroting Models (multi-head self attention,
distribution of tokens): training and multi-head latent attention) to Reasoning Models
token prediction from data (chain of thought, long-range context coherence,

Stochastic (random sampling of multi-agent systems)
probability distribution): for text Control of Stochastic Randomness: prompt

generation during execution engineering, temperature, Top-k sampling, Top-p
(nucleus) sampling
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PATIENT 1 (synthetic patient details)

**BRIEF**
Patient 1: Breast Cancer Survivor with Chemotherapy-Induced Cardiomyopathy

Demographics:
Age/Sex: 62-year-old female

Medical H R ; .
after dox PATIENT 2 (synthetic patient details)

4 ‘synthetic’ cardio-oncology patient archetypes were generated by
h U m a n & L L M S : mone Patient 2: Multiple Myeloma with AL Amyloidosis and Cardiac Involvement

Cardiac |

NT-proBN Age/Sex: 74-y tebnacrl
1. 62F with HER-2 positive breast cancer and EEE:S;I“: (hgleatza;*'lit:;ys PATIENT 3 (synthetic patient details)
trastuzumab-induced cardiomyopathy (LVEF 40%, diffuse
fIbf’OSI S) On GDMT mig?z:" :::::Invesﬁg Z::e:; :p:: Cancer with Immune Checkpoint Inhibitor-Associated Myocarditis
2. 74M with IgG lambda multiple myeloma and AL amyloidosis Reguir Gg PosSex S5 yeart el
(lambda, CKD3) with cardiac involvement (LVH, apical sparing, SCGC W] BATIENT 4 (synthetic patient detais)

Cardiac Biomark Presentg

LGE, positive PYP) on daratumumab-based chemotherapy

Technetium-99n{

3. 55M with stage 4 non-small cell lung cancer and - I e

Troponin|

pembrolizumab-induced myocarditis ({troponin, LVEF 50%, Cromomaraoy | Eo]  AosiSe sooeard ml

MRI confirmed) treated with steroids and immunosuppression. pmimel G| st vt s i s i o,
4. 58M with Hodgkin’s lymphoma and anthracycline-induced e

car diomyopathy (LVEF 3 8% , d| ffuse f|bros|s) an d E;Ejd:; E{::Z;:néa%gz E;E%Es:we exertional dyspnoea (NYHA Class Ill), fatigue, occasional

radiation-induced CAD (LM/LAD stenosis) managed with Gl ol O Homepolo ST chango, Qrmves Vv o oeees

NT-proBNP: Elevated

GDMT and for revascularization (CABG vs PCI)

Coronary Angiogram: Significant left main and proximal LAD stenosis
Cardiac MRI: Diffuse fibrosis without infarct pattern

Diagnosis:
Anthracycline-induced cardiomyopathy
Radiation-induced coronary artery disease (LAD and left main stenosis)

Management:
Heart failure therapy: ARNI, beta-blocker, MRA, SGLT2 inhibitor
Revascularisation: CABG vs PCI (discussed in heart team meeting)

AI I"eCO m m e n d atl O n S Risk factor optimisation: High-intensity statin, aspirin, blood pressure control

Surveillance: Regular cardiology follow-up for heart failure progression and CAD monitoring
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Method 8 personifications:

Care Coordinator
General Practitioner
Medical Oncologist
Haematologist
Cardiologist
Pharmacist

Nurse Consultant
Dietician

A multi-agent Al architecture was created to
emulate a Cardio-oncology Multidisciplinary
Team which generated advice for the patient
archetypes.

< Cardio-oncology Multidisciplinary Team ¢

Multi-agent Models generate

Patient Medical Information

Al recommendations
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Method

Al Patient Health Coach chatbots were created
for each archetype with prompt engineering.

Inter-Clinical Window

(ICW)

4
Cardio-oncology Patient Health Cardio-oncology Patient Health i
Coach 1 (Lien Nguyen) Coach 2 (Omar Khaled Al-Farsi)
S 8 D HER-2 positive breast cancer ® ® &  '9Glambda multiple myeloma 4
Trastuzumab-induced cardiomyopathy Cardiac amyloidosis
ICW
Cardio-oncology Patient Health Cardio-oncology Patient Health +
Coach 3 (John Matthew Anderson) Coach 4 (Wei Zhang) A
Hodgkin’s !ymphoma ICW
@ Q@ C(S“JV Stage 4 non-small cell lung cancer @ & Qn')v Qr;t;};a;i(‘;)ync_l;:guiaerg|821éopathy

Pembrolizumab-induced myocarditis
Review 4 ICW Questions informs Future Reviews

> | 4—

Multi-agent Models generate ICW
Al recommendations ¢
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M Et h 0 d Lien Nguyen - PHC Chatbot OUTPUT in your
language

Q1: Tell me about my condition

. A I Patl e nt H ea Ith CoaCh Ch atbOtS We re c‘)@@@-:::-:; CuH! @0 qzzB DHHIG 3P DMIHDN Se: 3B e ESDDISUID et CAI €oD
. . . Senudm ESHMSHD cg GBOD vic S6: IS 0o "SerwdHn ESHHISH

aS ked 3 Sta n d a rd I Sed q U eStI O n S . 06 edB @BOB® vic Eo" (chemotherapy-induced cardiomyopathy)
06, vew Doe Ve FIBBWBS o DNELEEA (trastuzumab) 05

o Tell me about my condition s o 4o o5 g o s v
O EXp I a i n my m ed i Cati O n S to m e 0206 mics D06 BB cow mBw DGO AE G D SehHOD cc 532, FAOE:T

Qe NHy (left ventricular ejection fraction - LVEF) 40% 5 05 ¢oJ, ®ew

O I S my CO n d iti O n Se r'i O u S ; S h O u Id I be DB SO DD ¢f) OG-, Bew B0 PN BB NADEDE (dyspnoea on

exertion) »e:J 50 &0 (orthopnoea) we:J ¢nged @ 90 (oedema) 05 chHee

worried? 28 B .

2206 E:IAB HFHNGO A6 HHOG HIHBEF S HDIVH BO e DO e SMD

® MUItIIInguaI OUtpUtS Were assessed by 7 DEVMDI TS HIVO oS 02 HEwH DIV c) ¢ Gr. deié ARNI
physicians (one for each language, (RA eSO TAIIEO0 42 Sl e el |
DH3HBF I DSV HNHIEED cﬁw@-:::-f?S))S@@cS;@g@ @ S BHhue &g BSH D
language-congruent)
. . . o 0206 HSBMS wieE® FPORVDW HAV wo §8 6 38s® &)&)605255 e DG
. Ku rS ka I —Wa I I IS teSt fo r S I g n Ifl Ca nt DA EIEM §3683 ENNHIWI HIWNDMISHY S OB DND Dc®D o6, 220 e omow
. . . Bgae DB D06 8B ssh» e DD ¢1255@@, g3 gedHs!
differences within archetypes, language rsei® s

and score categories (small sample size) | # s Sinhalese
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Method

e Language-congruent Physician adjudication of

LLM output:

o [ Languages (South-West Sydney):
English, Sinhalese, Japanese, Chinese,
Viethamese, Hindi, Arabic

o 6 categories: Accuracy, Completeness,
Empathy, Cultural Sensitivity, Clarity,
Relevance

o b grades:

m 1=Poor

m 2 = Below Acceptable
m 3 = Acceptance

m 4 = Acceptable

m 5 = Excellent
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Lien Nguyen Q1 Score Card

Category of Grade 1 2 3 4 5 Ins
Poo! Below Acceptable Acceptable Acceptable Excellent Grads
Her
acy Major inaccuracies Seve ostly correc t | Nearl ly flawless ully ac
Completeness C | info missing Many gaps Mostly complete Nearly all asp All necessary
ered details pro
Empathy Dist inimally Moderately Very empathetic Compassionat
insensitive mpathetic mpathi d suppol
Cultural Sensitivit y Offensive Some cultural Generall pectful ully adap!
llllllllll missteps appropriat audien
inappropriat
Clarity Very confusing Hard to understand Som: Well-organized Logical and easy
ssssss to read
Relevance Off-topic; does not Largely irrelevant Partially relevant stly rell Fully addresses
address the inquiry the inquiry

Sinhalese




AI-PHC Performance Across Evaluation Categories
eeeeeeeee 1 .
R e s u t s ooooooo .
4
5
&
Good .

e High variability between Languages and Evaluation "I Assessment Category
Categories and greater consistency in the Queries @
(Query 3 has highest variance) e

e Mean output score was 3.7 +/- 0.8 (out of 5) -
e Significant variance was observed in scores across R
language and output score category (p<0.001
Kruskal-Wallis), whilst the patient query domain was Language
more consistent (p= 0.043 Kruskal-Wallis).
e Sinhalese language was omitted as chatbot output was

‘incomprehensible’, phonetic translation only. ]
Question

uuuuuuuuuuu
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Conclusion

e Overall performance was satisfactory (3.7 of of 5)

e Significant heterogeneity exists between languages and score categories.

e Differences in language may be confounded by differences in the scorer,
need larger number of physician for each language to elucidate.

e There was no bias for English in performance.

e The relative performance consistency with queries was slightly less robust
when conveying a more subjective message of disease severity.

e Sinhalese appears to be not represented in the LLM.

e The use of LLMs for patient use requires further evaluation for safety and
utility - proof of concept only, need a larger study.
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