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Editorial

Dear Readers, Dear Fellow Researchers, Dear Colleagues,

Our Journal's recent volume gives you a complete summary about
the 38th Conference of the International Clinical Hyperthermia
Society (ICHS), held on the 5th of November 2020. The
organization of the conference was unusual due to the
nonconventional conditions. After careful consideration of the

pandemic's difficult circumsta nces, we arranged the conference
online on Zoom platform.

The online discussions were more successful than expected.
Despite the time zone differences, we were happy to see that 90
participants were able to attend, representing the following 28
countries: Australia, Brazil, Colombia, Ecuador, Georgia, Germany,
Greece, Hungary, ltaly, Mexico, Mumbai, North Macedonia,
Norway, Pakistan, Peru, Portugal, Russia, Saudi Arabia, South
Africa, South Korea, Spain, Switzerland, Syria, Taiwan, the
Netherlands, the UK, the USA and Vietnam. The presenters were
from the Universities of Germany, Hungary, South Africa, Spain,
Switzerland, and Taiwan. In the first session of the conference
new clinical results were discussed . The second session focused
on preclinical informat ion of the experimental research. A
keynote speech by Professor Stephan Bodis (Switzerland) opened
the clinical session. He summarized the strengths and threats of
hyperthermic oncology, showing our achieved status in the
medical processes giving a general overview of the particular
challenges and results. The presentations that followed the
keynote speech showed clinical results on painful bone
metastases, sarcomas, inoperable pancreas cancers, and
pediatric application of hyperthermia. In the second sessi on, the
keynote presentation was biophysical, presented by Professor
Peter Wust (Charité, Berlin). It was followed by immune -related
experimental topics. The perspectives were discussed at the end
of the session. The successful meeting was summarized and
closed by the president of ICHS, Doctor Elisabeth Arrojo
(Valdecilla University , Spain).

Enjoy the present volume of the Oncothermia Journal informing
you about this particularly successful and informative event. In
case of interest, visit our YouTube Channelto see the online
video-recordings of any chosen topic. With this, you may be a
virtual participant of the event. Doctor Arrojo and the organizers
of ICHS would be happy to read your comments and notes. In case
you have any, please contact Ms. llka Schulz, the managing editor,
via her email address schulz@oncotherm.de.

| do hope this volume also offers relevant and up to date
information for your everyday practice.

I am thankful for your attention.

e

Prof. Andras Szasz
Editor of the Oncothermia Journal
Biotechnics Department of St. Istvan University

Liebe Leserinnen und Leser, liebe Kolleginnen und Kollegen aus
Forschung und Praxis,

der aktuelle Band unseres Journals enthalt die vollstandige

Zusammenfassung der 38. Konferenz der International Clinical

Hyperthermia Society (ICHS), die am 5. November 2020 stattfand.

Die Organisation war aufgrund der aktuellen Bedingungen anders
als sonst und nach sorgfaltiger Ab wagung der durch die Pandemie
verursachten Umstande wurde die Konferenz online auf Zoom

organisiert.

Die OnlineDiskussionen waren erfolgreicher als zunachst
erwartet. Wir haben uns sehr gefreut, dass trotz der
verschiedenen Zeitzonen 90 Teilnehmer aus den folgenden 28
Landern teilnehmen konnten: Australien, Brasilien, Deutschland,
Ecuador, Georgien, Griechenland, GroRbritannien, ltalien,
Kolumbien, Mexiko, Mumbai, Niederlande, Nordmazedonien,
Norwegen, Pakistan, Peru, Portugal, Russland, SaudiArabien,
Schweiz, Spanien, Sudafrika, Sudkorea, Syrien, Taiwan, Ungarn,
USA und Vietnam. Die Referenten selbst waren Angehdrige von
Universitaten in Deutschland, Ungarn, Sidafrika, Spanien, der
Schweiz und Taiwan. Wéahrend des ersten Teils der Konferenz
wurden neue Klinische Ergebnisse diskutiert. Der Zweite
konzentrierte sich auf préklinische Informationen der
experimentellen Forschung. Eine Grundsatzrede von Professor
Stephan Bodis (Schweiz) stellte den Auftakt des klinischen Teils
dar. Er fasste die Starken und Schwéachen der hyperthermischen
Onkologie zusammen und zeigte mithilfe eines allgemeinen
Uberblicks tber die besonderen Herausforderungen und
Ergebnisse den Status der medizinischen Prozesse. Die
Préasentationen, die auf die Grundsatzrede folgten, zeigten
klinische Ergebnisse zu Knochenmetastasen, Sarkomen,
inoperablen  Pankreaskarzinomen und zur padiatrischen
Anwendung von Hyperthermie. Der zweite Teil wurde durch die
biophysikalische Keynote-Présentation von Professor Peter Wust
(Charité, Berlin) eingeleitet. Es folgten immunbezogene
experimentelle Themen. Zudem wurden am Ende die Standpunkte
diskutiert. AbschlieBend wurde das gelungene Meeting von der
Préasidentin der ICHS, Doktor Elisabeth Arrojo (Valdecilla
Universitat, Spanien), zusammengefasst.

Erfreuen Sie sich an dem vorliegenden Band des Oncothermia
Journals, der Sie uber diese besonders erfolgreiche und
aufschlussreiche Veranstaltung informiert. Besuchen Sie bei

Interesse gerne unseren YouTube-Kanal, um sich die
Videoaufnahme zu ausgesuchten Themen anzusehen und so ein
virtueller Teilnehmer der Veranstaltung zu werden. Doktor Arro jo
und die Organisatoren der ICHS freuen sich, Ihre Kommentare und
Anmerkungen zu lesen. Bitte wenden Sie sich dazu per EMail an
die Chefredakteurin llka Schulz schulz@oncotherm.de).

Ich hoffe, dieser Band bietet lhnen relevante und aktuelle
Informationen fur lhre tégliche Praxis.

Ich bin dankbar fiir lhre Aufmerksamkeit.

Prof. Andras Szasz

Herausgeber des Oncothermia Journals
Lehrstuhl fur Biotechnik , St. Istvan Universitat
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L etter from the President of ICHS

“Difficulties are the only thing that have the power to make us
grow in skills ...”

In these current times when we believed we were so advanced as
to think that pandemics were a thing of the past, or of
underdeveloped countries; where the great world powers, a few
months ago, even showed a certain pride, believing themselves
invincible to what was devastating their neighbors ... Times that
force us to rethink our priorities as a society. Times in which we
prove how the rich and the poor are equal in their condition of
finite humans ... Times, as Darwin would say, of evolution for
survival, we should stop to reflect upon such a strong impact like
the one we are suffering.

Stephen Hawking said that "The worst enemy of knowledge is not
ignorance; it is the illusion of knowledge." Unfortunately, we have

seen and are seeing, how the illusion of knowledge in the global
measures in the face of the COVID-19 pandemic, which have been
affirmed as safe, with subsequent disastrous results, have caused
dramatic consequences. And this shows, how without
investigation, without real knowledge, we will not get the
weapons we need to protect our physical and mental integrity. We
cannot suppose, we need tto know"

| hope that this pandemic situation improves and disappears as
soon as possible, although very tough months are still ahead. But
my greatest wis h after this, is that this terrible situation, at least
helps us to grow as human beings with values. May all this serve
to put on the table what really matters. That once and for all, the
scientific world can be supported in its research to improve and
protect our being, our health. Research will always have an
important component of personal and professional sacrifice of
the researchers, but at least, that it stops being a heroic task, in
which getting involved makes those people who put all their talent
and effort in their great investigations ending many times
exhausted, desolated, ruined, and even despised.

All my respects to all the brilliant people that exist in our world in
various disciplines. But hopefully one day, we will see mass
celebratory meet ings with society in the street, each time we win
a great "scientific match", each time a researcher finds something
great which will improve our lives.

Having said that, and as human beings have great resilience, | am
sure that all of this will make us st ronger. In fact, we are already
getting stronger. As highly adaptable beings, we are making an
immense effort to carry on with our lives in the middle of the
chaos. The scientific world continues to fight even harder against
difficulties. We have seen our research suspended or delayed, but
here we are, at this 38th Conference of the International Clinical
Hyperthermia Society, to continue blazing a trail on the hard and
thorny path of cancer, opening new paths that will lead us to a
better destination. | do not know if one day humanity will be able
to eradicate cancer, but | do know that it will cease to be one of
the main causes of death, thanks to the efforts of so many
researchers. Thanks to all the people who hold out your hand,
sharing your experience, knowledge and dedication on the hard
path of scientific knowledge.

And one last thought, this time addressed to our world leaders.
People with COVID19 without treatment may die. People with
cancer, without treatment, will die for sure. Let us nottrytof ixa
problem creating a bigger one ... "Difficulties often prepare an
ordinary person for an extraordinary destiny" (C.S. Lewis).

Elisabeth Arrojo, MD
PhD Radiation oncologist
President of the ICHS
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“Schwierigkeiten sind das Einzige, was uns dazu bringt, unsere
Fahigkeiten zu verbessern ..."

In den heutigen Zeiten, in denen wir geglaubt haben, dass
Pandemien der Vergangenheit angehorten; in denen vor einigen
Monaten die Weltméchte sogar mit einem gewissen Stolz zeigten,
dass sie sich fir unangreifbar gegeniiber dem hielten, was bereits
verheerende Folgen fur ihre Nachbarn hatte ... Zeiten, die uns
zwingen, unsere Prioritdten als Gesellschaft zu Uberdenken.
Zeiten, in denen sich zeigt, dass sowohl die Reichen als auch die
Armen nur Menschen sind Zeiten der Evolution, um zu
Uberleben, wie Darwin sagen wirde, in denen wir innehalten
sollten, um Uber die gegenwartigen Auswirkungen nachzudenken.

Stephen Hawking sagte: WDer schli
nicht Unwissenheit, sondern die Illusion von Wissen." Leider sehen

wir auch weiterhin die dramatischen Folgen der als sicher
bestatigten MaRnahmen im Angesicht der COVID19-Pandemie,
verursacht durch eine lllusion von Wissen. Und dies zeigt, wie wir

ohne Forschung und ohne wirkliches Wissen nicht die ndtigen
Werkzeuge erschaffen konnen, die wir brauchen, um unsere
korperliche und geistige Unversehrtheit zu bewahren. Wir kénnen

nicht annehmen, wir missen "wissen".

mms¢

Ich hoffe, dass die Pandemiesituation so schnell wie mdoglich
bewaltigt werden kann . Aber mein groRter Wunsch ist es, dass
uns diese furchtbare Situation zumindest hilft, als Menschen zu
wachsen. Moge all dies dazu dienen das zu fordern, was wirklich
wichtig ist. Dass die wissenschaftliche Welt in ihrer Forschung
unterstiitzt wird, um unsere Gesu ndheit zu verbessern und zu
schitzen. Personliche und berufliche Opfer der Forscher werden
immer Teil der Forschung sein, doch zumindest die Forschung
selbst sollte aufhdren als heldenhafte Aufgabe angesehen zu
werden, deren Erflllung die Menschen, die all ihr Talent und ihre
Energie in sie legen, oft entkraftet und ruiniert .

Mein Respekt gilt all den brillanten Menschen aus den
unterschiedlichsten Bereichen der Wissenschaft. Hoffentlich
werden die Menschen in Zukunft feiern, wenn ein bedeutender
wissenschaftlicher WWet t kampf t gewonnen
Forscher etwas findet, dass unser Leben verbessern wird.

wur d

Ich bin mir sicher, dass all dies uns starker machen wird, da wir
Menschen mit genug Widerstandskraft ausgestattet sind.
Tatsachlich  wachsen  wir  bereits daran. Als sehr
anpassungsfédhige Wesen sind wir immer bestrebt, unser
alltagliches Leben inmitten des Chaos weiterzuleben. Die
wissenschaftliche Welt kdmpft noch héarter gegen Hindernisse.
Wir haben gesehen, dass unsere Forschungen ausgesetzt oder
verzogert wurde, aber dennoch haben wir uns auf dieser 38.
Konferenz der International Clinical Hyperthermia Society
getroffen, um weiterhin gegen den Krebs zu kdmpfen und neue
Wege zu finden, die uns an einen besseren Ort fihren. Ich weil3
nicht, ob die Menschheit eines Tages in der Lage sein wird, den
Krebs auszurotten, aber ich weil3, dass er dank der Bemuhungen
so vieler Forscher keine der Haupttodesursachen mehr sein wird.
Vielen Dank an alle Menschen, die lhre Erfahrungerund Ihr Wissen
teilen.

Ein letzter Gedanke, der an die Regierungen dieser Welt gerichtet
ist. Menschen, die an COVIEL9 erkranken und nicht behandelt
werden, kdnnen sterben. Menschen, die an Krebs erkranken und
nicht behandelt werden, sterben bestimmt. Lassen Sie uns also
nicht versuchen , ein Problem mit einem
WSchwierigkeiten bereiten einen
ein aubergewdhnliches Schicksal

noch
gewi
vort

Dr. Elisabeth Arrojo
Strahlenonkologin
Préasidentin der ICHS
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Abstract

Moderate hyperthermia at temperatures between 39 and 45°C is a multifaceted therapeutic modality. It is a

potent radiosensitizer, interacts favorably with a host of chemotherapeutic agents and with RT enforces

i mmunomodul ati on akinatao oini.h Biyt s etnsmarn zv amgc ihrypoxi ¢c t ul
radiotherapy -induced DNA damage, the properties of hyperthermia delivered with photons provides a tumor -

selective therapeutic advantage analogous to high LET neutrons, but without normal t issue toxicity.
Furthermore, the high LET attributes of hyperthermia thermoradiobiologically enhance low LET protons; thus,

proton thermoradiotherapy mimics 12C ion therapy. Hyperthermia with radiotherapy and/or chemotherapy
substantially improves therapeu tic outcomes without enhancing normal tissue morbidities yielding level |

evidence as reported in several randomized clinical trials, systematic reviews and meta -analyses for various

tumor sites. Further, hyperthermia along with immune check point inhibito rs and DNA damage repair inhibitors

could further augment the therapeutic efficacy resulting in synthetic lethality. Besides technological
advancements in hyperthermia delivery, complemented by hyperthermia treatment planning, its integration

with radiothe rapy treatment plans, online thermometry and adherence to quality assurance guidelines have all

ensured safe and effective delivery of hyperthermia to the target region. Additionally, hyperthermia induced by

magnetic nanoparticles coupled to selective payl oads provides a comprehensive tumor -specific theranostic

modal ity akin to tmagic (nano)bullets.A To get a rea
opportunities (O) and threats (T) of hyperthermia, a SWOT analysis has been undertaken. Additionally, a TOWS

analysis categorizes future strategies to facilitate further integration of hyperthermia with the current

treatment modalities. These could gainfully accomplish a safe, versatile and cost -effective enhancement of the

existing therapeutic armam entarium to improve outcomes in clinical oncology.

Keywords: hyperthermia, radiation therapy, chemotherapy, immunotherapy, radiosensitizer, hyperthermia
treatment planning, SWOT analysis, clinical trials
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Integrating loco-regional hyperthermia into current
oncology practice: A SWOT and TOWS analysis

2020 update of oncologic thermotherapy activities in EU/CH

Stephan Bodis on behalf of the Swiss Hyperthermia Network (SHN)
5.11.2020
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The future of Oncologic Thermotherapy
is Technology

Niels Kuster
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Niels Kuster

Prof. Niels Kuster is the founder and Director of the Foundation for Research on Information
Technologies in Society (IT'IS Foundation)in Zurich, Switzerland, and Associate Professor of the
Department of Information Technology and Electrical Engineering at ETH Zurich.

His research covers many aspects of electromagnetics and computational life sciences, and focus, in
particular, on the modeling of both internal and external physical factors that affect human
physiology. These include electromagnetic fields (e.g. MR safety assessments), tissue heating and
cooling (e.g. hyperthermia and ablation), acoustics in biology (e.g. focused ultrasound/pressure
waves), biofluid dynamics (e.g. blood flow and aneurysm), biomechanics (e.g. bone, ligaments, and
arterial walls), and dynamic tissue models (e.g. nerve models and tumor growth).

Prof. Kuster has published over 700 publications in books, journals, and proceedings on
measurement techniques, computational electromagnetics, dosimetry, exposure assessments, and
bioexperimentation. He is a long-time member of several standardization bodies and serves as a
consultanton exposure safety assessment for governmental agencies around the globe.
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is Biology

Jean Bourhis
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Jean Bourhis

Prof. Bourhis has been Chairman of the Radiation Oncology at the Institute Gustave Roussy
(Villejuif, France), one of the most prominent Cancer Center in Europe, and moved in 2012 to
the CHUV as Head of Radiation Oncology.

His clinical activity is focused on Radiation Oncology Head and Neck cancers, he is chairman
of the GORTEC, a cooperative group dedicated to Head and Neck Oncology.

Prof. Bourhis has been for 15 years also Director of a laboratory dedicated to Translational
Research in Radiation Oncology. He authored more than 300 scientific papers.

Prof. Bourhis is also Past President of the European Society for Radiotherapy and Oncology

(ESTROQ), Past President of the ESTRO Cancer Foundation and currently serves as SASRO
President.”
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Frontiers in Oncology 2020

Strengths

1. Tumor selective multifaceted modality
i.  Potent radiosensitizer
ii. Chemosensitizer
iii. Enforces Immunomodulation

12, individualized hyperthermia treatment for 1
= superficial and deep-seated tumors 1

3. Online and non invasive thermometry,
treatment planning and control

4. Improved outcomes supported by clinical
trials and meta-analysis

14

? frontiers

in Oncology

H. Petra Kok, § Hans Crezee?, @ Udo S. Gaipl* and [ Stephan Bodis*

vitzerand

cdam UMC. University of Amsterdam, Amsterdam. Netherlands
*Departmant of Radiation Oncology. Universitatsklinikum Erlangen. Friedrich-Alexander-Universitat Erlangen-Namberg. Erdangen, Germany

Strengths

1. Tumor selective multifaceted modality
i.  Potent radiosensitizer

ii. Chemosensitizer

lii. Enforces Immunomodulation

for

Weakness A\

1.Uncertainty in actual 3D temperature
distributions

2.Inadequate quality assurance for
hyperthermia treatment delivery and

superficial and deep-seated tumors
3. Online and non invasive thermometry,

treatment planning and control
Improved outcomes supported by clinical
trials and meta-analysis

4.

Opportunities
1. Multicentric phase Ill clinical trials, especially
with curative intent and organ preservation
2. Technological development and quality
to improve

3.Combining hyperthermia with immune
checkpoint and DNA repair inhibitors

4.Combining hyperthermia with protons and
use MMNs as magic (nano)bullets

Hyperthermia

along with i priate sample
sizes and end points in early clinical trials
3. Limited centres with both superficial and
deep hyperthermia facilities

4.Insurance and reimbursement facilities
growing but still limited in some countries

\
\ Threats
1.True potential of hyperthermia may remain
unexplored in clinical oncology care

2.A cost-effective and safe modality may fall
into disuse

J

FIGURE 3 | Primary clomnts of tho SWOT analy
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Review Hyperthermia, Datta et al

Frontiers in Oncology 2020

Levels of Evidence

Clinical evidence hyperthermia ﬁ;
>27 posltlve randomlzed trails RTor CT £ HT -@‘

Reference Endpoint __Lesions RICT.

Van Driel (2018) ('r lhlp«l (mmn med Surv. 245 33.9m 45 7m @
stl" nsths Issels (2018) cr Soft tissve sarcoma med. Surv. 329 62yrs 15.4yrs . N,
Chi (20018) RT Painful Bony mets Time2pain prog 57 554 >1684
. Tumor selective multifaceted modality Zhao (2014) RT Nasopharynx 3yr0s 8 4% 7%
. . . Kang (2013) RT+CT Nasopharynx Syros 154 0% 8%
i.  Potent radiosensitizer Hua (2011) RT+CT Nasopharynx SyrPFS 150 6% 7%
ii. Chemosensitizer Huilgol (2010) RT Head and Neck CR 54 4% 9%
11} 1 Jones (2005) RT Various CR 109 42% 64%
iii. Enforces Immunomodulation previously imadisted % Pty %
. Individualized hyperthermia treatment for Colanbo (2903) ) Pisdder 2y 08 2 o i
Verwaal (2003) CT (hipec) Colorectal peni. car. med. Surv, 108 12.6m 223m

superficial and deep-seated tumors Harima (2001) RT Cervix cR 40 50% 85%
TS Van der Zee (2000) RT Blad, Cerv., Rect 308 358 2% 30%
. Online and non invasive thermometry, Sneed (1998) RT Glioblas. 2418 n 15% 3%
treatment pIanning and control Vemon (1996) RT Breast R 308 1% 9%
- e —— previously irradiated 39 39% 79%
14. Improved outcomes suppor(ed by clinical 1 Wang (1996) RT Oesophagus s 125 24% 2%
Overgaard (1995) RT Melanoma 2yrNED 134 28% 48%
"EIS and m:“'analvs's — Kitamura (1995) RT.CT Ocsophagus CR 66 6% 25%
You (1993) RT, surg. Rectum pCR 122 5% 23%
Sugimachi (1992) RT,CT.surg.  Ocsophagus Pallistion 53 % 70%
Strotsky (1991) RT, surg. Bladder 3yes 102 67% 94%
Berdow (1990) RT, surg. Rectum Syrs 1s % 36%
Kakehi (1990) RT Rectum Response 14 20% 100%
Engelhardt (1959) cr Lung Response “ 36% 60%
Egawa (1989) RT Various Response 2 63% 82%
Valdagni (1988) RT Hoofd-hals CR 44 41% 83%
Datta (1987) RT Cervix CR 64 31% 55%
Kohno (1984) T Vulva/vagina Response 65 19% 59%

Review Hyperthermia, Datta et al

Frontiers in Oncology 2020

Levels of Evidence

Clinical evidence hyperthermia ﬁ @

20 posltlve randomlzed trails RT or CT £ HT

Reference Endpoint __Lesions RICT___RUCT+HT

Van Driel (2018) ('f (hlp«l O\'an.ln med Surv. 245 339m 45.7m _
str‘n‘ths Issels (2018) cr Soft tissue sarcoma med. Surv. 329 6.2yrs 15.4yrs e r———\
Chi (20018) RT Painful Bony mets Time2pain prog §7 554 >168d
. Tumor selective multifaceted modality Zhao (2014) RT Nasopharynx 3yros 83 54% 73%
2 A o Kang (2013) RT+CT Nasopharynx Syr0S 154 50% 68%
k. Po‘e‘“ 'adlosensltuer Hua (2011) RT+CT Nasopharynx SyrPFS 180 63% 73%
ii. Chemosensitizer Huilgol (2010) RT Head and Neck CR s 2% 9%
1 1 Jones (2005) RT Vanious CR 109 2% 64%
iii. Enforces Immunomodulation previonnly iadisted % i g
. Individualized hyperthermia treatment for Coloubo 2909 o Dladoer A0S 5 3 %
Verwaal (2003) CT (hipec) Colorectal peni. car. med. Surv, 105 12.6m 223m
superficial and deep-seated tumors Harima (2001) RT Cervix cR 40 50% 85%
" s . Van der Zee (2000) RT Blad,, Cerv,, Rect. 3yr0s 358 24% 30%
. Online and non invasive thermometry, BT Glighla, e 12 s o
treatment planning and control Vemon (1996) RT Breast R 308 1%

— previously irradiated 39 30%

14. Improved outcomes supported by clinical I £ an ez S ™ i
trials and meta-analysis % ; TR— s

All clinical studies report no

relevant increase of side effects

Egawa (1989) RL Nacious Response
Val
o] re-RT+HT Standard of care for

Kohno ( .
recurrent tumors in several
European Countries
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Frontiers in Oncology 2020

Strengths

. Tumor selective multifaceted modality
i. Potent radiosensitizer
ii. Chemosensitizer
iii. Enforces Immunomodulation

. Individualized hyperthermia treatment for
superficial and deep-seated tumors

. Online and non invasive thermometry,
treatment planning and control

-
. Improved outcomes supported by clinical
trials and meta-analysis

Frontiers in Oncology 2020

Strengths

. Tumor selective multifaceted modality
i. Potent radiosensitizer
ii. Chemosensitizer
iii. Enforces Immunomodulation

. Individualized hyperthermia treatment for
superficial and deep-seated tumors

3. Online and non invasive thermometry,
treatment planning and cnntrol
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14, Improved outcomes suppmted by clinical 1
trials and meta-analysis
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(RT+HT regular care in NL, CH for
patients with locally advanced cervical
_cancer refractory for chemo-radiation
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rJuIy 2018 Every German Sarcoma
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rJan 2018 Reimbursed in NL for
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Meta-Analysis of Randomized Clinical
. Tnals

Strengths . Locally Advanced Cervical Cancer

1. Tumor selective multifaceted modality
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i Potent radiosensitizer Cumulative RAnking curve B SUCRA (Al
ii. Chemosensitizer | st

iii. Enforces Immunomodulation

2. Individualized hyperthermia treatment for
superficial and deep-seated tumors
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3. Online and non invasive thermometry,
treatment planning and control
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3.000 Surface Under the = éﬂggigq
W SUCRA (Al
Cumulative RAnking curve B SUCRA (u’é

2.0004

1.000

Cumulative SUCRA (For ll endpaints)

‘&;’,,%,{%”". %r;", g
o3 ',j% %’;'0% %, T
o

Treatment

Datta et al., Int. J. Radiation Oncology Biology Physics, 2019

Oncothermia Journal, Volume 29, February 2021 17



18

Frontiers in Oncology 2020

2. Technological development and quality
assurance to improve therapeutic outcomes

3.Combining hyperthermia with immune
checkpoint and DNA repair inhibitors

4.Combining hyperthermia with protons and
use MMNs as magic (nano)bullets

F}untlers in Oncology 2020 1

Opportunities

1. Multicentric phase Il clinical trials, especially
with curative intent and organ preservation

3.Combining hyperthermia with immune
checkpoint and DNA repair inhibitors

4.Combining hyperthermia with protons and
use MMNs as magic (nano)bullets

ESHO and Atzelsberg Circle combine efforts for CT-RT trials
including hyperthermia (HT). Kick- offin Amsterdam 11-2019

Evaluating
+ Natl. phase Il study RT+HT in rectum cancer Germany
+ Int. study CT+HT: HEAT trial in pancreatic tumors Germany, Poland

Running

* Int. study RT+HT in anal cancer Germany, Italy, CH

+ Natl. phase Il study CRT+HT inop Rectum Ca. Germany

« Natl. study HyperThermia Enhanced Trabectedin for STS

Initiatives

* Int. study proton+HT in sacral chordoma patients CH, Netherlands, USA

+ Intl. study RT/CT-HT for muscle invasive bladder cancer

« Natl. RTCT-HT for local advanced non metastastic pancreatic cancer (HEATPAC)

Exclusive company initiated clinical trials.

Courtesy:
Berlin Hyperthermia Group, P. Wust & J.
Gellerman i
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Weakness
1. Uncerlainty in actual 3D temperature
distributions

2.Inadequate quality assurance for
hyperthermia treatment delivery and
monitoring along with inappropriate sample
sizes and end points in early clinical trials
3. Limited centres with both superficial and
. deep hyperthermia facilities | _ o o oo
J4.Insurance and reimbursement facilities 1
b£owing byt stilllimited insome countries.

Summary

Reimbursement hyperthermia

Level of Reimbursement Hyperthermia

?
B Good Ggsﬁ" K_,_\ﬁ'\
Medium ; *ﬂ“(/g
Low or special \_5

Special case

Netherlands: HT reimbursed with radiotherapy.
Regional deep and superficial hyperthermia,
from January 15! 2010 onwards:

* Locally advanced cervical cancer for patients that are
refusing or refractory for chemoradiation

Any recurrent tumor in previously irradiated areas:

* breastca.

* lymph node metastasis of Head & Neck ca.

* tumors causing local complaints as palliation

* Rectumca.

* Superficial local recurrence of mesothelioma

* Lymph node met’s or recurrent malig. melanoma

Hyperthermic Introperitoneal Chemotherapy:
= Peritoneal metastasis colon ca, mesothelioma
= Since 2019: ovarian ca.

1. Recent Phase lll trials confirm the potential of Hyperthermia to boost effectiveness of
Radiotherapy and Chemotherapy

2. New multicentric intl. phase lll trials are mandatory to keep up to momentum. Sites could be
stratified for technology used. Central QA mandatory.

3. Reimbursement of hyperthermia is improving. A long way to go...

4. Innovation is needed to improve workflow for all staff (patients, physicians, physicist, RTT) and
to therapy algorhythms (prescription, planning, execution, QA) for HT combined with RT/CT

5. Quality assurance is essential for good clinical practice of all devices

Oncothermia Journal, Volume 29, February 2021
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Oncologic Thermotherapy/Hyperthermia 2020
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Selected Swiss Activities

Kantonsspital Aarau v%"

Reimbursement of Oncologic Hyperthermia (HT combined with RT) in CH
2020: 4 indications for superf. HT approved 2016, 7 for deep HT final approval pending

Massnahmen Leistungs-  Voraussetzungen gaitig ab
picht

Die Behandlungen erfolgen im Rahmen einer
Klinik, die dem Swiss Hyperthermia Network-
angeschlossen ist. Indikationsstellung durch
dessen Tumorboard

Regionare Tiefen-  Ja Boi folgenden Indikationen 1.1.2017 bis
nyperthermie zwecks - Cervix-Karzinom, bei Kontraindikation 31122018
Tumortherapie in fur Chemotherapie oder lokal vorbestrahit

Kombination mit ~Blasen-Karzinom (Funktionserhalt),

externer Strahlen bei Kontraindikation fur Chemotherapie

therapie oder oder lokal vorbestrahlt

Brachytherapie ~Rektum-Karzinom (Funktionserhalt), bei

Kontraindikation fur Chemotherapie oder

Lokalrezidiv in vorbestrahitem Areal
~Weichteil-Sarkom (Funktionserhat),

bei Kontraindikation fur Chemotherapie

. iokal

primar inoperabler Tumor
Die Behandlungen erfolgen im Rahmen einer
Kiinik, die dem Swiss Hyperthermia Network
angeschiossen ist Indikationsstebiung durch
dessen Tumorboard

Diese Anderung tritt am 1. Januar 2017 in Kraft Bitte beachten Sie. dass die Leistungspfiicht far die

regionare Tiefenhyperthermie erst provisorisch mit einer Befristung bis Ende 2018 giit. Wir bitten Sie.

dem BAG bis spatestens Ende Marz 2017 ein g zur emeuten
der L und dieser Leistung durch die ELGK

einzureichen
Freundliche Grusse

Abtedung Leistungen
Sektion Medizinische Leistungen

— '

i L
ALL 2

Felx Gurtner

Von: felix gurtner@bag admin ch <felix gurtner@bag admin.ch>
Gesendet: Dienstag, 18. August 2020 10:51

An: Bodis Stephan <stephan bodis@ksa.ch>

Betreff: Tiefen-Hyperthermie

Sehr geehrter Herr Prof. Bodis

Wegen Uberlastung unseres Teams konnten nicht alle urspriinglich vorgesehenen Themen fur die
Beratung in der Eiglg. Leistungs- und Grundsatzkommission (ELGK) vorbereitet bzw. in der ELGK
beraten werden. Da in mit der Tief ie keine hohe
gesundheitspolitische Dringlichkeit besteht, wurde die Beratung dieses Themas auf die ELGK-Sitzung
im November vertagt. Damit keine Leistungsiiicke entsteht, werden wir dem Eidg. Departement des
Innern (EDI) empfehien, die aktuell giitige, befristete Leistungspflicht fur die Tiefenhyperthermie
vorerst bis Mitte 2021 2u veriangern und erst auf dieses Datum hin anhand der Empfehiung der ELGK
die Leistungspflicht definitiv zu regein

Wir werden Sie orientieren, sobald die ELGK das Thema beraten hat und sobald das Departement
Uber die a derl £ hat

Freundiiche Grusse
Felix Gurtner

Dr. med. Felix Gurtner, MSc.
Facharzt fur Prévention und Gesundheitswesen
Wissenschaftlicher Mitarbeiter

Eidgendssisches Departement des Innem EDI
Bundesamt fur Gesundheit BAG

Kranken- und L
Abteilung Leistungen Krankenversicherung
Sektion Medizinische Leistungen

Schwazenburgstrasse 157, CH-3003 Bern
Tel +41 58 46 32804

Fax +41 58 46 29020
1 imin ch

W, 2dmin.
i
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ISO-Certification DIN EN ISO 9001:2015 of our Hyperthermia Unitin 2020

(Radiation Oncology Center Aarau and Baden)
Increased acceptance of HT at least by hospital administrators and QA management

CLARCERT

for das

Radio-Onkologie-Zentrum KSA-KSB

10r don Goltungsbareich
Anwendung der Hyperthermie

Quaktatamanagementsystem nach

°inQ
DIN
rtolg

EN ISO 9001:2015
h

1ch mingetohet hat und amwendet

(( pAKKS
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NETWORK

Workshop ESHO 2019 : Strengthenthe ESHO clinical trial committee

Intl. clinical study projects development for Hyperthermia combined with Radiotherapy

- F/u meeting in Amsterdam 11/2019 with a voting on presented clinical protocols (active, finalised not yet
activated, in development) for phase l/II/Ill clinical trials

- Joint ESHO/Atzelsberg effort: Launch/conduct intl. multicentric trials in oncologic HT combined with RT andfor CT

EU Horizon 2020 Grant H2020-MSCA-ITN-2020-955625
Researchand Innovation Framework Programme
Hyperthermia boosting the effect of radiotherapy
Swiss members: RAO KSA-KSB and ZHAW

ESTRO 2021
Scientific session: Current status of hyperthermia in radiation oncology

Interdisciplinary Symposium on Oncologic Hyperthermia as plenary session jointly with opinion leaders from Japan
and USA

Oncothermia Journal, Volume 29, February 2021 21
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ESHO technical committee guidelines

ESTRO 2021: ESTRO - JASTRO Hyperthermia Symposium

Biological rational for combining heat and radiation

Jens Overgaard DK

Clinical heating techniques, thermometry and quality assurance

Hans Creeze NL

Status of clincial Hyperthermia in Japan

Hideyuki Sakurai Jp

Thermoradiotherapy: Clinical evidence and potential indications

Zeljko Vujaskovic USA

Conclusions
Ben Slotman NL

Chairs: Naojuki Shimegatsu Jp and Stephan Bodis CH

SWISS
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NETWORK

Superficial HT - Current guideline 2017

e

Quality assurance guidelines for superficial
hyperthermia clinical trials: 1. Clinical
requirements

Hane Dobsic

" Morder, O L ampreche. Mihael Ehmann, Josefin Hartmann, acek
Noda abny.johon 3 Gellermann P O ttaka van Holthe, Pos nm. MO,

rafnd. Hans Crazes, Monfred Schmidt Diplom physiar,

Christoph Bart
Hurwitz. Chris ] Diederich, Paul R. Stauffer & Gerard C van Rhoon

STRAHLEN-
THERAPIE UND
I ONKOLOGIE

Kantonsspital Aarau ’%"
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Hyperthermia boosting the effect of Radiotherapy
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Key objectives “HYPERBOOST”

* Train and equip early stage researchers with transferable, multi-
disciplinary skills essential in high-end biomedical engineering,
clinical hyperthermia and translational oncology (WP2)

* Obtain and validate new insights into clinical working mechanisms of
hyperthermia (WP3)

* Translate preclinical and clinical results (WP3, WP5) into
mathematical relations and treatment planning models (WP4)

* Apply novel treatment planning models for personalised treatment
(WP4) clinically to improve the efficacy of clinical treatments (WP5)

* Initiate, stimulate and profit from multidisciplinary cross-pollination
between the disciplines involved in hyperthermic oncology (WP3-5)

* Consolidate and expand the European infrastructure and industry for
hyperthermia research and clinical application (WP 2-6)
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Abstract

Introduction: Pediatric oncology has numerous tasks that are difficult to handle with conventional therapies.
Most of the cancers that are common in adults differ from those seen in children and adolescents. In the last
three decades, mortality from pediatric cancers has been cut in half, which is a remarkable resul t, but many
cases are difficult and challenging and often do not have conventional protocols.

Method: | will show several cases successfully treated with a new treatment modality: modulated electro -
hyperthermia (mEHT, trade name of oncothermia). When conve ntional therapies were not effective enough,
MEHT was applied as a complementary treatment to existing protocols. We followed the case through various
imaging facilities (CT, MRI, PET) as well as laboratory controls and measurement of tumor markers.

Results: | have collected 8 characteristic cases, 5 boys and 3 girls, with severe neoplasms. The age of the
children ranged from 1 to 16 years. Treated tumors cover a wide spectrum of cases, including neuroblastoma,
brain stem cell tumor, germ cell tumor, B cell lymphoma, Hodgkin lymphoma, and desmoplastic small cell
tumor. The children received intensive pretreatments, underwent surgery when possible, and were given
appropriate adjuvant chemotherapy and radiation therapy. At the end of a long follow -up (various periods of
time), three children have no evidence of disease, one has stable disease, and one died. Two children were
transferred to another hospital, with no data available on their current condition. The children tolerated the
treatments well, no notable adverse effects were observed.

Discussion: | will show the details of the cases in my presentation. The main guide we followed in therapy was
to focus on the child rather than looking at the tumors only. This complex approach was in harmony with our
general philosophy: change from tumor -oriented to patient -oriented methods.

Conclusion: These case reports show the feasibility of applying mEHT to pediatric tumors in the cases studied,
of children from 1 year up to 16 years.
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ntroduction
1. Treatment of pediatric cancer
2. Palliative aim hyperthermia
- 4 patients
brain stem tumor, germ cell tumor,
neuroblastoma
dermoplastic small cell tumor,
3. Definitive aim hyperthermia
- 4 patients
neuroblastoma, lymphoma (3)
4. Conclusions



1 () Zagees

Pediatric cancer

- Pediatric oncology has numerous tasks that are
difficult to handle with conventional therapies.

- Most of the cancers that are common in adults
differ from those seen in children and
adolescents.

- In the last three decades, mortality from
pediatric cancers has been cut in half, which is
a remarkable result, but many cases are difficult
and challenging and often do not have
conventional protocols.

otnorno.1 (=) BSUISmYY
Pediatric cancer
- treatment methods
. surgery, chemotherapy, radiotherapy so on

- In particular, in the case of radiation therapy
for symptom relief purposes, it is difficult to

perform if the patient is in poor condition.
: Reduce patient compliance

: If the child does not cooperate with the
treatment at each treatment, he should
sleep with a sleeping drug.

: Radiation treatment side effects were also
not negligible.
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, 01 (o) ZEdmse
Pediatric cancer
- Hyperthermia
: Treatment that does not need to sedation
the patient
: The patient's emotions are stabilized during
treatment as it can be accompanied by a
parient.
: It is an optimized treatment that can be used
for pain control purposes without side
effects.

1 (> Z5useyy

No. 1
-4/M
-brain stem tumor (pontine glioma)
-previous treatment

: CTx (CCG9991A)

RTx (50Gy)

-general status before hyperthermia

. progressive disease
-symptoms

: severe headache, nausea, vomiting, anorexia

Oncothermia Journal, Volume 29, February 2021



, W nothero. 1 () BRTIEY
‘ OI = 7

-MRI (3/14/2013) before hyperthermia
:Pons show a high signal at T2WI, and a mass

that does not enhance contrast is still
observed,

and is still extended to prepontine.
:Compared to the 2013-January image, there
was no significant change in the size, and
compared to the 2012-October image, both
obstructive hydrocephalus and basilar artery
encasement were improved.

™ Anothor o, 1 (%) ERURYY
Noul ——
-MRI (3/14/2013) before hyperthermia
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No. 1
-hyperthermia
: decubitus position
: brain (electrode 20x20 cm)
: ho sedation
: 36 sessions

No. 1

-MRI, after HT. (16/7/2013)
:The overall size of the expansile tumor mass
lesion on the pons is slightly reduced.

: However, microhemorrhage is newly
observed
inside the mass in the SWI image, and

microhemorrhage is also observed in the Rt
posterior temporal lobe.

: No mass enhancement and no
hydrocephalus

findings.
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nnotnerno.1 (=) ZEHTEE

No. 1

: decreased tumor volume
decreased symptoms (> 50%)
decreased pain killer drugs
: no complications related hyperthermia
: last follow up status
death
: survival periods
62 months
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w* mnothorne. 1 () BSUR Y

No. 2

-2/F
-germ cell tumor (york cell tumor - coccyx)
-previous treatment
CTx (CCG8882/Cis VAB/POG-ICE/ VELP/T-
ICE/Taxo-VBL+IRT+Oxel so on)
RTx (5040Gy at coccyx)
surgical excision
-general status before hyperthermia
: progressive disease
-symptoms
: severe pelvic pain, nausea, vomiting, anorexia

e ™ fnothorwe 1 (=) BuISm Y
-MRI (28/6/2010) before hyperthern

: Pelvic cavity mass: Probably malignant tumor, most likely

: The main lesion is in the presacral area, pushing the rectum
forward

: The boundary with Rectum is relatively clear.

: The mass destroys and encases parts of lower sacrum and
coccyx bone

: Some masses infiltrate from the sacrum level to the central
spinal canal and surround the sacrum and coccyx.

: Plain radiography also shows bone destruction

: When a contrast agent is given, it enhances the contrast and
contains several cystic spaces inside, and some bleedingis also
accompanied.

: Some masses in the Rt side are infiltrated toward the gluteus
muscle.
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- \
No. 2
-MRI (28/6/2010) before hyperthermia

\ . + inothorno.1 () BSTRYY
No. 2

-hyperthermia
. prone position
: pelvis (electrode 20x20 cm)
: no sedation
: 9 sessions
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