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Have you heard of HIFU?



What is HIFU?
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What is HIFU?

HIFU
Transducer

Water

Tissue/Body

Intervening tissue
region not damaged

Treatment region
of 2mm x 10 mm

Focused energy
Exposures over seconds
Tissue heats to ~80°C

Tissue dies due to necrosis



What is HIFU?
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HIFU for pancreatic cancer is nhot new...
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Pancreatic cancer is under high mortality but has few effective treatment modalities. High-intensity focused ultrasound (HIFU) * N O d efl n It Ive Im p roveme nt IN surviva I
is becoming an emerging approach of noninvasively ablating solid tumor in clinics. A variety of solid tumors have been tried

on thousands of patients in the last fifieen years with great suceess. The principle, mechanism, and clinical oulcome of HIFU

were introduced first. All 3022 dinical cases of HIFU treatment for the advanced pancreatic cancer alone or in combination with o N N

chemotherapy or radiotherapy in 241 published papers were reviewed and summarized for its efficacy, pain relief, clinical benefit L4 A" StUd iesin AS|a

rate, survival, Karnofsky performance scale (KPS) score, changes in tumor size, occurrence of echogenicity, serum level, diagnostic

assessment of outcome, and associated complications. Immune response induced by HIFU ablation may become an effective way

of cancer treatment. Comments for a better outcome and current challenges of HIFU technology are also covered.



The Oxford Experience

Phase | Trial
Primary Endpoint:
1. Safety
Secondary Endpoints:
1. Ablation

2. Pain control
3. Immune priming

Screening
-Locally advanced/met PDAC
-Histology confirmed

¥

MRI abdomen
US treatment planning

\L 2 weeks

HIFU (GA)
Baseline bloods

\L 2 weeks

T-cell receptor sequencing

MRI abdomen

3 months

CT abdomen

MDT patients screened
n=312

Y

Patients meeting
eligibility criteria
n=62

¥

Excluded*®
n=22

¥

Approached
n=40

v

Enrolled
n=16

|

Treated
n=10



The Oxford Experience

ﬂReasons for exclusion \

MDT patients screened
n=312
* Involving other organs (stomach/duodenum)
* Involvement of arterial structures (encasement of coeliac \l/
trunk, minimal tumour volume) Patients meeting
* MDT decision (early chemotherapy) eligibility criteria

n=62
K \l, Z WeeKS / \1,

Excluded*

/ n=22

*Reasons for dropout \1,

* Not visible on US Approached

* Not determined treatable during planning session il

* Tumor regression (chemotherapy) \ \l,

* Rapid progression Enrolled
N Y i

v Treated

n=8



Clinicopathological data

Patient Age Site Tumour Stage Chemo Pre-HIFU rx PS CA19.9 HIFU date
location naive?
1 80 BIR Body TANXMO No Gemcitabine 1 17700 06.12.2019
2 80 OXF Body TANXxM1 No Gem-abraxane 1 2270 14.2.2020
3 66 OXF Neck TANxM1 No mFolfirinox 1 5210 30.04.2021
4 53 OXF Tail T4NxM1 No Folfirinox 1 9102 11.05.2021
5 64 OXF Head T4NxMO No Folfirinox + 0 9083 12.11.2021
Nivolumab
6 55 OXF Body T3N2M1 Yes NA 0 3033 28.3.2023
7 57 GWH Body T3N1M1 No Folfirinox 0 2303 01.09.2023
8 69 DHT Head T2N1M1 No Gem-abraxane 0 100 15.09.2023
9 75 OXF Body TANXMO No Folfirinox 0 280 16.01.2024
10 80 GWH Head T4NxMO No Folfirinox 1 2300 14.02.2024




Patient 2

3 months post-HIFU

Pre-treatment




Patient &

Pre-treatment 2 weeks post HIFU




Future directions
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Final note on histotripsy

HIFU
Transducer

Water Tissue/Body

Intervening tissue
region not damaged

Treatment region
of 2mm x 10 mm

Focused energy

Exposures over milliseconds

No tissue heating

Cells burst due to pressure

Safer next to blood vessels/stomach

Leaves proteins behind for recognition
by the immune system



Final note on histotripsy

Pulsed focused ultrasound can improve
i . &t . NON-th 1 histotri tu blati
the anti-cancer effects of immune on-thermal histotripsy tumor ablation

promotes abscopal immune responses

checkpoint inhibitors in murine that enhance cancer immunotherapy
pancreatic cancer e Ay o M B

Hannah Garavaglia,’ Joe Dib," Mariam Toma,' Hai Huang,® Allan Tsung,® Zhen Xu,?
Clifford Suhyun Cho'!

Petros X. E. Mouratidis', Marcia Costa', lan Rivens', Elizabeth E. Repasky”
and Gail ter Haar'

!Joint Department of Physics, Division of Radiotherapy and Imaging, The Institute of Cancer Research—
Royal Marsden Hospital, Sutton SM2 5NG, UK
2I]Eplartmlznt of Immunology, Roswell Park Comprehensive Cancer Centre, Buffalo, NY 14263, USA

¢! PXEM, 0000-0002-7248-6076



HIFU + immunotherapy
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summary

HIFU is safe for pancreatic cancer
Highly selected group
Evidence for pain relief but not improved survival

Future appears to lie with combination treatments



Do you feel more familiar with
how HIFU may be used for
pancreatic cancer?
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