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* 1.3 million people die yearly
due to cancer within the EU

* Treatment related toxicity
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Completed randomized trials to

improve radiation therapy

( CHARITE ‘ Department of Radiation Oncology | Charité — Campus Virchow Klinikum

Addition of chemotherapy to radiation therapy

Two clinical trials in advanced head and neck cancer
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Dose intensified postprostatectomy salvage radiation therapy for prostate cancer
The SAKK 09/10 trial
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Personalized therapy
Translational analysis of the SAKK 09/10 trial

Higher PORTOS
HR (95% CI): 0.19 (0.05 - 0.70), p = 0.01*

* Gene signature PORTOS validated as biomarker for
radiation therapy response

* Patlents with higher PORTOS benefited from 70 Gy

Clinical progression
free survival(%)
@

g

1 2 3 a4 5 6 7

Time from randomization (years)
AmB(70Gy) 20 19 18 18 18 15 13 6 2
AmA(64Gy) 17 16 12 12 8 6 5 3 2
Number of patients at risk

Arm B (70 Gy) 100% 100% 94%
Arm A (64 Gy) 94% 71% 49%
Freedom from event rate
Dal Pra & Ghadjar. Manuscript submitted
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Potential of hyperthermia

(CHARITE ‘ Department of Radiation Oncology | Charité — Campus Virchow Klinikum

Synergistic effects of heat with radiation- and chemotherapy
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Available locoregional heating technology to treat advanced solid tumors

/ Local heating

Intraluminal
Interstitial Myperthermia / hyperthermia/
Thermal ablation QKN!(
@ * Radiative and capacitive hyperthermia can be used
s Eectroporation for locoregional therapy of advanced solid tumors
-l & & * Oncotherm main vendor for capacitive
“ hyperthermia (modulated electrohyperthermia,

mEHT)

Ferromagnetic teeds/
‘Nanoparticles.
HIFU/SFUS
E ( Whole body heating
Kok et al. 2020
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Hyperthermia is an effective Radiosensitizer

38 clinical trials including almost 3500 patients

different cancer entities, including breast, cervix, head and neck, rectum,
bladder, esophagus, lung, melanoma, anal cancer

+15% increased complete response rate

Contents lists available at ScienceDirect

Cancer Treatment Reviews

ELSEVIER journal

Anti-Tumour Treatment

Local hyperthermia combined with radiotherapy and-/or chemotherapy: @ww
Recent advances and promises for the future

NR. Datta*", S. Gomez Ordéiiez*, US. Gaipl ", M.M. Paulides , H. Crezee *, ]. Gellermann“, D. Marder ",
E. Puric*, S. Bodis ™

“Centre of Rodiotion Oncology, KSA-KSK Kantonsspitel Aarou, Aarou, Switzerlond

oy University Fricdrich Erkorgen, Numbery, Germany
“Departient of Radiarion Oncology. Hyperthermia Unit, Erawmus MC Cancer Iastitute, Rosterdam, The Netherksnds
“Deportment of Rodiarion Ooxolagy, Acodemic Medical Contr, University of Amisterdam, The Netherkends
#Pravis Zentrum fur Strohlentherspie und Raioonkologi, Jomuss Korcok-Str. 12, 12627 Bertn Germany
" Departiment of Radition Oacolagy. Unfversity Hospetal Zurich, Switzerland

Datta et al. 2015
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Hyperthermia + RT improves survival in RCTs

Head and neck Glioblastoma
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Hyperthermia enhances effectiveness of Chemotherapy

Median survival

100 Hazard ratio for death
\ of disease or its treatment
904 3 with NACT plus RHT
e, 0.73 (95% Cl, 0.54-0.98)
JAMA Oncology | Original Investigation 80 8 ‘ Log-rank P=.04
Effect of Neoadjuvant Chemotherapy Plus Regional 701
Hyperthermia on Long-term Outcomes Among Patients ® 60
With Localized High-Risk Soft Tissue Sarcoma £ s0-
The EORTC 62961-ESHO 95 Randomized Clinical Trial 3 w0
Rl s, MO, PR Lrs H i, MO, Jp Voo, D, Rcigr Wessows MO, Poter R MO ot Wt MO, P Ghod, D,
Peter Hohenberger, MD; Martin Angele, MD: Christoph Salat, MD; Zelko Vujaskovic. MO, Soeren Daugaard, MO; Olav Mela, MD; Ulrich Mansmann, MO; 30
Hans Roland Dirr, MD; Thomas Kndsel, MD; Sultan Abdel-Rahman, PhSc: Michael Schmidt, MD; Wolfgang Hiddemann, MD:; Karl- Walter Jauch, MD:
Claus Belka, MO: MO: and Treatment of Cancer-Soft Tissue: 20 No. of events
- y! NACT plus RHT 77
10 — NACT alone 97
o 0 . . . . . . . . . \
Issels et al. 2018 0 1 2 3 4 5 6 7 8 9 10

Years
No. at risk
NACT plusRHT 162 150 128 110 98 94 89 84 82 68 54
NACT alone 167 145 118 9 90 82 78 73 67 56 51

@HARITE ‘

ment of Radiation | Charité - Campus Virchow Klinikum

Oncothermia Journal Volume 35 | July 2024

Page 28| 113



European Society of Hyperthermic Oncology (ESHO)

“To promote for the public benefit, fundamental and applied research in
physics, engineering, biological and clinical sciences relating to the use of
hyperthermia in cancer therapy”

Hans Crezee - President
Pirus Ghadjar - Vice President

Lars Lindner - Vice President

EUROPEAN Society for
Hyperthermic Oncology

36" Annual 6-8 2024 MALAGA

Meeting NOVEMBER
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Recent preclinical results of

modulated electrohyperthermia
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Modulated electrohyperthermia (mEHT)

—
Carrier radiofrequency (13.56 MHz)
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Woust et al. 2022
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Modulated electrohyperthermia (mEHT)

Evidence of “cellular anticancer effects”

60

Modulated electrohyperthermia

Low-frequency

|H|| )

| | I |
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radHT
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° T T
Controls radHT, mEHT,
(Group 2-4., n=21) (Group 2, n=7) (Group 3., n=T)
38°C arc ac
Andocs et al. 2000
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mEHT,
(Group 4., n=7)
8°C

In vivo xenograft mouse model (HT-29 cells)
30 min treatment
Histological analysis of tumors

Anticancer effects beyond direct
temperature effects

Temperature may not be the single target
parameter but an Important covariable in
radiofrequency hyperthermia
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Mode of action of mEHT

A decade of preclinical research

~
Intenational Journal of @) \y
Molecular Sciences #
Review * Induction of lon fluxes and Ion disequilibrium

Modulated Electro-Hyperthermia-Induced Tumor

. . * Induction of DNA double-strand breaks
Damage Mechanisms Revealed in Cancer Models

’ " . ’ « Induction of Immunogenic cell death
Tibor Krenacs *, Nora Meggyeshazi ', Gertrud Forika !, Eva Kiss ?, Peter Hamar %,

! ik s
Tomasouekely;land Tamas Y ancals * Increased chemotherapy drug uptake
' Department of Pathology and Experimental Cancer Research, Semmelweis University, H-1085 Budapest,
Hungary; meggyeshazinora@tgmail.com (N.M.); forika.gertrudemed.semmelweis-univ.hu (G.F.);
szckcl)'..l.\n\.l.\lmmcd.scmmclt‘\'myuni\'.hu (TS) ¢ * Radiosensitizing by reduction of hypoxia
* Institute of Oncology at 1st Department of Internal Medicine, Semmelweis University, H-1083 Budapest,
Hungary; kiss.eva@med.semmelweis-univ.hu
Institute of Translational Medicine, Semmelweis University, H-1094 Budapest, Hungary;
hamar. peter@med.semmelweis-univ.hu (P.H.); vancsik.tamasemed.semmelweis-univ.hu (T.V.)
* Correspondence: krenacs.tiborémed.semmelweis-univ.hu; Tel.: +36-208-259-700

Received: 15 July 2020; Accepted: 24 August 2020; Published: 29 August 2020
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Benefit due to the use of amplitude modulation
In vitro and in vivo evidence

in vitro in vivo
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Potential for cancer cell specific therapy

Based on cell mechanics and ion channel expression

Healthy cells vs. Cancer cells SFM measurements

@@ @@@ e
) (@) (o) @ S M-

healthy cell & cancer cell
membrane potential: -80mV e -30mV

+ Cancer cells are less stiff

Cancer cells « Elasticity of cancer cells Increases

with aggressiveness

Stiffness (E, kPa)

+ lon channel expression Is different
In cancer cells resulting In a different
membrane potentlial
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Running clinical trials at Charité
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Live-RF Phase Il trial

mEHT + chemotherapy in colorectal cancer patients with liver metastasis [ ¢
Lonsurf (TAS-102) Lonsurf (TAS-102) + Bevacizumab
Overall Survival
HR for death, 0.61 (95% Cl, 0.49-0.77); P<0.001
Overall Survival
00 100 -
% 90
0 Hazard ratio for death, 068 (35% C1, 0.58-081) ﬁ 80 FTD-TPI plus bevacizumab
= P<000 £ 704 FTD-TPI
£ & 60
© - .
§ w0 s s NG - s W
E % s 40 i
I3
30 H g 304 H
» & 204 !
©*/ORR1,4% 104 ORR 6% :
: 0 T T T T T T —r
2 } L ) B B W 0 1 2 3 4 5 6 7 8 9 1011 1213 14
Months since Randomization
T Month
TAS.102 534 459 254 137 o il 7
Placebo 266 198 107 a“ " 9 3
Mayer et al. 2015 Prager et al. 2023
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Live-RF Phase Il trial
mEHT + chemotherapy in colorectal cancer patients with liver metastasis [ 4

* Null-Hypothesls: ORR 6% ; Alternative Hypothesis: 3 /12 patients respond
* Primary endpoint: ORR
+ Secondary endpoints: PFS, OS, Toxicity, QoL

* Sample size: 12 evaluable patients

| Day 1/12|3|4|5|6|7[8|9]|10|11[12|13|14|15|16|17[18|19|20[21|22|23|24|25|26|27|28|
Mo| Tu| We| Th| Fr| Sa| Su| Mo| Tu| We| Th| Fr| Sa| Su| Mo | Tu|We| Th| Fr|Sa| Su|Mo| Tu| We| Th | Fr | Sa| Su]

TAS-102

| Bevacizumab

Recovery

[mEHT |

ClinicalTrials.gov ID @ NCT05991102
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Brain-RF Phase |l trial
MEHT + radiochemotherapy in newly diagnosed glioblastoma ’

“Stupp” Protocol
100

904

804

70+

60+

PFS-6:54%

Radiotherapy plus temozolomide

Probability of Progression-free
Survival (%)
3
T

Radiotherapy
0 T T T T T T 1
6 12 18 24 30 36 42
Months
No. at Risk
Radiotherapy 286 104 26 11 4 0 0
Radiotherapy 287 154 77 51 24 8 1
plus temo-
zolomide
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Brain-RF Phase |l trial
mEHT + radiochemotherapy in newly diagnosed glioblastoma “

* Null-Hypothesls: PFS-6 Is 54% ; Alternative Hypothesis: PFS-6 Is 80%
* Primary endpoint: PFS
+ Secondary endpoints: OS, Toxicity, QoL

+ Sample size: 26 evaluable patients

eek 2 3 4 5 6
Radiochemotherapy erapy [ ] ] [ ] ] [ ]| [ ]| LL m
schedule: emozolomide 10 A

(A AEN NEN NN NN NN

11 4 1
Adjuvant Chemotherapy Day : 112/3/4|5/6|7[8]9[10 12113|14[15]16]|17)|18|19]20(21|22|23| 24| 25| 26| 27|28
| Temozolomide.
schedule:
Recovery
(et H E

ClinicalTrials.gov ID @ NCT06140875
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Future developments
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Future developments

Oncothermia Journal Volume 35 | July 2024

Page 35| 113



Oncothermia Journal Volume 35 | July 2024

Page 36 | 113



