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Editorial

Dear Readers, Dear Fellow Researchers, Dear
Colleagues, Dear Friends,

| am pleased to introduce the recent 25th volume of o ur
Oncothermia Journal (0OJ). The clinical part of the present
volume is especially rich in new results. The present volume of
our Journal gives an insight into the diligent work of
hyperthermia users showing their successes in experimental
and clinical st udies of the heating methods. | am especially
pleased to see a controlled clinical trial for fibromyalgia
syndrom with whole -body hyperthermia written by Dr. von
Ardenne. The treatments of relapsed glioblastoma multiforme
with oncothermia are convincing ab out the feasiblity of the
method for this almost incurable stage of brain gliomas, as
shown by Prof. G. Fiorentini and his group in two subsequent
articles. The special five -years survival data with good quality
of life for very advanced, metastic patient s in glioblastoma,
non-small -cell-lung carcionoma, pancreas tumors, breast
cancer, colorectal cancer, ovary tumors  or soft -tissue sarcomas
are excellent proofs of the usefulness of the personalized
approach of integrative medicine combined with  oncothermia,
written by Dr. G. Parmar. The article of Matasamoto et al. about
radiotherapy combination and resensitizing of the tumor is also
one of the options of the method, while Dr. Y -W. Tsang and his
coauthors showed the synergy of oncothermia with li  posomal
drug intake. An interesting hypothesis is published by Dr. Gy.
Szigeti and coworkers about the explanation of meridians by
networking processes, which are essential factors in the
oncothermia too. In another paper Dr. O. Szasz explains some
import ant aspects of biolectromagnetism applied for
oncothermia. The last two chapters deal with the protocols of
oncothermia in various complementary applications.

The present volume offers again the high level of scientific and
medical articles to the readers , representing the best values of
the hyperthermia community and well shows the great
development possibilities as well as the bright future of the
method.

| hope, this volume serves your benefits and you will read it

with enjoyments.

Sincerely yours,
Prof. Dr. Andras Szasz

A e

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

es ist mir eine grofRe Ehre, lhnen den 25. Band unseres
Oncothermia Journals zu prasentieren. Der klinische Teil des
Journals beinhaltet besonders viele neue Ergebnisse. Daruber
hinaus gibt der vorliegende Band unseres Journals einen
Einblick in die intensive Arbeit der Hy perthermie Anwender.
Dies geschieht anhand ihrer erfolgreichen experimentellen und
klinischen Studien im Bereich der Warmetherapien. Ich freue
mich besonders Uber die kontrollierte klinische Studie von Dr.
von Ardenne, Uber die Behandlung von Fibromyalgies yndrom
mit Ganzkorperhyperthermie. Prof. G. Fiorentini stellt in seinen
zwei Publikationen die Behandlungen von rezidivierten
Glioblastoma multiforme mit Oncothermie dar und Uberzeugt
mit der Realisierbarkeit der Methode in diesem fast
unheilbarem Stadium der Gehirngliome. Die 5 -Jahres-
Uberlebensdaten von sehr fortgeschrittenen, metastatischen
Patienten mit Glioblastom, nicht -kleinzelligem
Lungenkarzinom, Pankreastumoren, Brustkrebs, Darmkrebs,
Eierstockkarzinomen oder Weichteilsarkomen zeugen von
hoher Lebensqualitat und sind hervorragende Beweise, die fir
einen personalisierten Ansatz der integrativen Medizin in
Kombination mit der Oncothermie sprechen. Die Publikation
hierzu wurde von Dr. G. Parmar verfasst. Die Verdffentlichung
von Matasamoto et al. Gber die Kombination von Radiotherapie
und die Resensibilisierung des Tumors fihrt auch eine
Anwendungsmaoglichkeit der Methode auf. Darliber hinaus
schreiben Dr. Y-W. Tsang und seine Mitautoren Uber die
Synergie der Oncothermie mit der Einnahme von liposomalen
Medikamenten. Eine interessante Hypothese wurde zudem von
Eom eS é8db¥DA Afs g¥Fdf¥t - adl
1foedsdlLtfg RS fTfDRzeo©®dfb UeszR}?
weiteren Publikation erlautert Dr. O. Szasz einige wichtige
Aspekte des Bioelektromagnetismus, die bei der Oncothermie
angewendet werden. Die beiden letzten Kapitel behandeln
Protokolle Uber Oncothermie im Rahmen verschiedener
komplementérer Anwendungen.

Der vorliegende Band bietet den Lesern wieder ein sehr hohes
Niveau an wissens chaftlichen und medizinischen Publikationen,
welche die Werte der Hyperthermie -Gemeinschaft
reprasentieren und die grofRen Entwicklungsmdglichkeiten
sowie die vielversprechende Zukunft der Methode aufzeigen.

Ich wiinsche Ihnen viel Freude beim Lesen und hoffe, dass die
Informationen aus dem Journal fir Sie hilfreich sind!

Mit freundlichen GriRRen,
Prof. Dr. Andras Szasz

gy
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Rules for submission

As the editorial team we are committed to a firm and coherent editorial line and the highest possible printing standards. But

it is mainly you, the author, who makes sure that the MEHT Journal is an interesting and diversified magazine. We want to
thank ev ery one of you who supports us in exchanging professional views and experiences. To help you and to make it easier
for both of us, we prepared the following rules and guidelines for abstract submission.

Als redaktionelles Team vertreten wir eine stringent e Linie und versuchen, unserer Publikation den héchst méglichen Standard

zu verleihen. Es sind aber hauptséachlich Sie als Autor, der dafiir Sorge tragt, dass das MEHT Journal zu einem interessanten
und abwechslungsreichen Magazin wird. Wir mochten allen dan  ken, die uns im Austausch professioneller Betrachtungen und
Erfahrungen unterstiitzen. Um beiden Seiten die Arbeit zu erleichten, haben wir die folgenden Richtlinien fiir die Texterstellu ng
entworfen.

1.Aims and Scope

The MEHT Journal is an official journa | of the Oncotherm Group, devoted to support ing those, who would like to publish their
results for general use. Additionally, it provides a collection of different publications and results. The MEHT Journal has an open -
minded character, but it should parti cularly contain complete study -papers, case-reports, reviews, hypotheses, opinions, and all
the informative materials which could be helpful for the international Oncotherm community. Advertisement connected to the

topic is also welcome.

1 Clinical Studies: Regional or local or multilocal mMEHT or electro cancer therapy (ECT) treatments, case -reports, practical
considerations in complex therapies, clinical trials, physiological effects, = MEHT in combination with other modalities, and
treatment optimization.

9 Biological Studies: Mechanisms of mEHT, thermal -or non-temperature dependent effects, response to electric fields,
bioelectromagnetic applications for tumors,  MEHT treatment combination wit h other modalities, effects on normal and
malignant cells and tissues, immunological effects, physiological effects, etc.

1 Techniques of mEHT: Technical development, new technical solutions, proposals.

1 Hypotheses, suggestions, opinions to improve mEHT and electro -cancer-therapy methods, intending the development of
the treatments.

Further information about the Journal, including links to the online sample copies and content pages can be found on the webs ite
of the journal: www. MEHT-Journal.com.

1.Selbstverstandnis und Ziele

Das MEHT Journal ist das offizielle Magazin der Oncotherm Gruppe und soll diejenigen unterstiitzen, die ihre Ergebnisse der
Allgemeinheit zur Verfigung stellen mochten. Das ~ MEHT Journal ist neuen Inhalten gegenuber offen, sollte aber vor allem
Studienarbeiten, Fallstudien, Hypothesen, Meinungen und alle weiteren informativen Materialien, die fur die internationale
Oncotherm -Gemeinschaft hilfreich sein kdnnten, enthalten. Werbung mit Bezu g zum Thema ist ebenfalls willkommen.

1 Klinische Studien, regionale, lokale oder multilokale Oncothermie oder Electro Cancer Therapy (ECT) Behandlungen,
Fallstudien, praktische Erfahrungen in komplexen Behandlungen, klinische Versuche, physiologische Effekte, Oncothermie
in Kombination mit anderen Modalitaten und Behandlungsoptimierungen.

1 Biologische Studien. Mechanismen der Oncothermie, thermale oder temperaturunabhéangige Effekte, Ansprechen auf
elektrisches Feld, bioelektromagnetische Anwendungen bei Tumoren, Kombination von Oncothermie und anderen
Modalitaten, Effekte auf normale und maligne Zellen und Gewebe, immunologische Effekte, physiolog ische Effekte etc.

1 Oncothermie -Techniken. Technische Entwicklungen, neue technische Lésungen.

1 Hypothesen, Meinungen, wie die Oncothermie - und ECT-Methoden verbessert werden kdnnen, um die Behandlung zu
unterstutzen.

2. Submission of Manuscripts
All submissions should be made online via email : MEHT-Journal@oncotherm.org .

2. Manuskripte einreichen
Manuskripte kdnnen online eingereicht werden: MEHT-journal@oncotherm.org

3. Preparation of Manuscripts
Manuscripts must be written in English, but other languages can be accepted for special reasons, if an English abstract is
provided .

Texts should be submitted in a format compatible with Microsoft Word for Windows (PC). Charts and tables are considered
textual and should also be submitted in a format compatible with Word. All figures (illustrations, diagrams, photographs) should
be provided in JPG format.
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Manuscripts may be any length, but must include:

1 Title Page. Title of the paper, authors and their af filiations, 1-5 keywords. At least one corresponding author should be listed,
whose email address and full contact information has to be provided.

1 Abstracts. Abstracts should include the: purpose, materials , methods, results and conclusions.

Test. Unlimited volume.

1 Tables and Figures. Tables and figures should be referred to in the text (numbered figures and tables). Each table and/or
figure must have a legend that explains its purpose without  a reference to the text. Figure files will ideally be  submitted as
jpg-file (300dpi for photos).

1 References. MEHT Journal uses the Vancouver (Author -Number) system to indicate references in the text, tables and
legends, e.qg. [1], [23], [1-3]. The full references should be listed numerically in order of appearance, and presented following
the text of the manuscript.

=

3. Manuskripte vorbereiten
Manuskripte mussen in englischer Sprache vorliegen. Andere Sprachen kénnen in Ausnahmeféllen akzeptiert werden, wenn ein
englisches Abstract vorliegt.

Texte sollten in einem mit Microsoft Word fir Windows (PC) kompatiblen Format eingereicht werden. Tabellen sollten in einem
Word -kompatiblen Format eingeftigt werden. Alle Graphiken (lllustrationen, Diagramme, Photographien) sollten im jpg Format
vorliegen.

Manuskripte kénnen jede Langen haben, miissen aber die folgenden Punkte enthalten:

1 Titelseite. Titel der Arbeit, Autor, Klinikzugehorigkeit, 1 -5 Schliisselworte. Es muss mindestens ein Autor ausgewiesen sein,
dessen Email-Adresse und Kontaktdetails angegebe n werden.

1 Abstracts. Abstracts mussen enthalten: Zielsetzung, Material und Methoden, Ergebnisse, Fazit.

Text. Beliebige Lange.

1 Abbildungen und Tabellen. Abbildungen und Tabellen sollten im Text erlautert werden (nummeriert). Jede Abbildung /
Tabelle muss e ine erklarende Bildunterschrift haben. Bilder sollten als jpg verwendet werden (300 dpi).

1 Zitate. Das MEHT Journal verwendet die Vancouver Methode (Autornummer), um Zitate auszuweisen, z.B. [1], [1 -3], [1-3]. Die
Bibliographie erfolgt numerisch in Reihenfo Ige der Erwahnung im Text.

=

4. Copyright

It is a condition of publication that authors assign copyright or license the publication rights in their articles, including abstracts
to the journal . The transmitted rights are not exclusive, the author(s) can us e the submitted material without limitations, but
MEHT Journal also has the right to use it.

4. Copyright

Es ist eine Publikationsvoraussetzung, dass die Autoren die Erlaubnis zur Publikation ihres eingereichten Artikels und des
dazugehorigen Abstracts un terschreiben. Die Uberschriebenen Rechte sind nicht exklusiv, der Autor kann das eingereichte
Material ohne Limitation nutzen.

5. Electronic Proofs
When the proofs are ready, the corresponding authors will receive an e-mail notification. Hard copies of pr oofs will not be mailed.
To avoid delays in the publication, corrections to proofs must be returned within 48 hours, by electronic transmittal or fax.

5. Elektronische Korrekturfahne

Wenn die Korrekturfahnen fertig gestellt sind, werden die ~ Autoren per Email informiert. Gedruckte Kopien werden nicht per Post
versandt. Um Verzogerungen in der Produktion zu verhinde rn, missen die korrigierten Texte innerhalb von 48 Stunden per Email
oder Fax zuriickgesandt werden.

6. Offprints and Reprints
Auth or(s) will have the opportunity to download the materials in electronic form and use it for their own purposes. Offprints or
reprints ofthe MEHT Journal are not available.

6. Sonderdrucke und Nachdrucke
Die Autoren haben die Mdglichkeit , das Material in elektronischer Form herunterzuladen, Sonderdrucke und Nachdrucke des
MEHT Journals sind nicht erhaltlich.

7. Advertising

The MEHT Journal accepts advertising in any language but prefers advertis ements in English or at least partially in English. The
advertising must have a connection tothe topics in the MEHT Journal and must be legally correct, having checked that all
information is true.
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7. Werbung

Das MEHT Journal akzeptiert Werbeanzeigen in allen Sprachen, wiinscht aber die  zumindest teilweise Gestaltung in englischer
Sprache. Die Werbung muss eine Beziehung zu den Themen des MEHT Journals haben und der Wahrheit entsprechende Inhalte
aufweisen.

8. Legal responsibility

Authors of any publications in the MEHT Journal are fully responsible for the material which is published. The MEHT Journal has
no responsibility for legal conflicts due to any publications. The  editorial board has the right to reject any publication if its validity
has not been verified enough or the board is not convinced by the authors.

8. Haftung
Die Autoren aller im MEHT Journal veréffentlichten Artikel sind in vollem Umfang fur ihre Texte verantwortlich. Das MEHT
Journal Ubernimmt keinerlei Haftung fur die Artikel der Autoren. Der redaktionelle Beirat hat das Recht, Artikel abzulehnen.

9. Reviewing

The MEHT Journal has a special peer -reviewing process, represented by the editorial board members and specialists, to whom
they are connected. To avoid personal conflicts the opinion of  the reviewer wiill not be released, and her/his name will be handled
confidentially. Papers which are not connected to the topicsof the journal could be rejected without reviewing.

9. Bewertung

Die Texte fir das MEHT Journal werden vom redaktionellen Beirat kontrolliert . Um Konflikte zu vermeiden, werden die Namen
des jeweiligen Korrektors nicht 6ffentlich genannt. Artikel, die nicht zu den Themen des Journals passen, kdnnen abgelehnt
werden.
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Abstract

A multimodal treatment approach in integrative cancer therapies has resulted
in improved overall survival and in improved markers of quality of life. This is
supported by a substantial amount of evidence, predominantly from outside of
North America. The primary purpose of this five-year retrospective study is to
determine how loco-regional hyperthermia (LRHT), in an integrated cancer care
setting, effects five-year overall survival when compared to statistics from the
Surveillance, Epidemiology, and End Results Program (SEER) on seven cancer
types treated at the Integrated Health Clinic (IHC), Canada. Secondary objectives
included examining population baseline characteristics for those who utilize
LRHT and reporting on the safety profile of this therapy. The results from the
study's overall 372 patients indicate improved five-year survival rates for all
seven cancer types investigated. Low numbers of adverse effects related to the
treatment under consideration were reported, suggesting that LRHT is safe as
a stand-alone therapy, or when used in conjunction with standard of care. The
importance of these findings should be placed within the larger context of
integrative cancer treatment. While the incidence of treatment related side
effects during LRHT were low, and survival rates increased, the direct causes
of these trends cannot be attributed solely to the intervention under study, as
there are other variables to consider. In spite of these limitations, the promising
results from this study highlight the need for further investigation into the
addition of integrated therapies including LRHT to the standard of care in these

seven cancer types studied.
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Introduction

LRHT uses local heat ranging from 40-43°C over a tumour burdened area of
the body. Studies on cell cultures in the 1970s showed promising results on the
justification and application of hyperthermia. Now the benefit of hyperthermia
as an integrated cancer therapy is well established in many parts of the world
(1), [2). (3). LRHT is increasingly used as a stand-alone palliative treatment for
solid tumours, as well as an adjunctive treatment. Hyperthermia's mechanisms
of action include direct cytotoxic effects (4], chemo-sensitization (5), radio-

sensitization [6), and immune induction (7], [8).

Hyperthermia is often used alongside the administration of chemotherapy, as
a means to augment and improve the effects of cytotoxic agents. Hyperthermia
has been shown to accelerate the primary mode of action of various
chemotherapy drugs including: alkylating action, inducing protein damage and
DNA strand breaks, and production of oxygen radicals (3, 4,7, 8,9,10, 11,12, 13,
14]). Chemotherapeutic agents shown to improve with hyperthermia include:
melphalan,  cyclophosphamide, nitrogen  mustards, anthracyclines,
nitrosoureas, bleomycin and mitomycin (15, 16).

In addition to its chemosensitzation effects, hyperthermia is considered a
potent radiosensitizer [9]). The complementary effects between radiotherapy
and hyperthermia include (5, 17, 18, 19, 20, 21, 22, 23, 24]cells in S-phase are

relatively resistant to radiotherapy, but most sensitive to hyperthermia,
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hypoxic cells are three times more resistant to radiotherapy than aerobic cells,
whereas there is no difference in thermal sensitivity between aerobic and
hypoxic cells. The potential benefits of hyperthermia as an adjunct to standard
of care are promising. This combined with the knowledge that the therapy
appears to be safe and does not contribute to additional treatment related

toxicity (25] lends itself to a potential treatment option in cancer care.

Aside from its benefit as an adjunctive therapy there is preclinical and in vitro
evidence for hyperthermia as a monotherapy for palliative care through its
selectivity towards tumour cells [4, 26). The physiological and molecular
framework of tumour cells differs from healthy cells leaving malignant cells
more sensitive to the damaging effects of higher temperatures when
compared to healthy tissue [27]. Tumour architecture and vasculature supply
is more chaotic than in healthy tissue. Malignant cells vigorously build
indiscriminate vascular networks creating an immature and structurally
unsound micro-vascular system that is less resilient to variations in perfusion
(26, 27, 28]. These changes create adverse tumour micro-environmental
conditions, including hypoxia, acidosis, and energy depletion (29]. These
variations appear to result in LRHT's selectivity towards malignant cells. In
addition, cancer cells exhibit differences in their cell morphology, membrane
fluidity, and gene expression (4). Heat increases membrane fluidity and
instability of cancer cells leading to cell death directly or indirectly through
increased delivery of cytostatic chemotherapy agents (4). Furthermore, heat
shock induces expression of p53, a tumor suppressor transcription factor that

is often mutated or decreased in cancer cells [4, 30]. Hyperthermia thus has
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direct cytotoxic effects that can lead to reduction in tumour size as a stand-

alone treatment in palliative care.

In addition to its chemosensitizing effects, radiosensitizing effects, and direct
cytotoxic effects, in vivo studies on LRHT report a favourable shift in the
immune response towards detection and destruction of malignant cells.
Hyperthermia up-regulates tumour antigen expression and increases the
activity of antigen presenting cells thus leading to increased activity of T cell
mediated immunity towards cancer cells [29). Hyperthermia also triggers
release of heat shock proteins (HSP)(31) which present tumour antigens to
APCs increasing tumour recognition [32). Heat induces secretion of chemokines
and cytokines within tumour micro-environments (29, 33). These chemicals
draw APCs into tumour burdened areas and increase macrophage activity and
tumour regression (33). Increased tumour antigen and HSP expression coupled
with enhanced activity and infiltration of APCs into tumour sites, may heighten

tumour recognition through activating many branches of the immune system.

Cytotoxic T lymphocytes play an integral role in the recognition and destruction
of tumour cells through the recognition of major histocompatibility complexes
(MHC 1) bound to tumour antigens. Tumours cells have the unique capability of
downregulating MHC |, thus leading to less susceptibility for T cell mediated
destruction (29)]. Because natural killer (NK) cells target MHC deficient cells they
are essential in countering this evasive strategy (29, 30). Hyperthermia
increases NK cell activity and thus enhances protective anti-tumour cell

surveillance (29, 31,32]. Given the direct and indirect actions that hyperthermia
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appears to have on malignant cells, its use in cancer care warrants further

research.

Since 2010, naturopathic doctors at the Integrated Health Clinic (IHC) in British
Columbia, Canada have been documenting the potential benefits of their
integrated approach to cancer care. The use of LRHT in particular has been a
central part of this approach. Since the IHC began implementing LRHT in 2010,
improved overall survival rates have been observed. In response to the positive
trends, investigators began documenting the characteristics and disease
course, including survival rates, of all patients undergoing hyperthermia as a
part of their integrative care. The goal of documentation was to assess these
trends using a method that illustrates the positive correlation between the use
of LRHT and the overall survival rates of patients. As the nature of integrative
treatment does not lend itself to single intervention research models, this
paper is examining a ‘whole systems' approach to treatment. A whole systems
approach is a broader, more holistic framework that considers a range of
variables and their interactions(34, 35), and thus offers unique insights given
the integrated and interactive nature of variables within this retrospective
cohort study. However, within the whole systems approach, the use of LRHT is

the main variable under exploration.

With this in mind, this paper highlights the potential benefit of a naturopathic
integrative approach to cancer treatment that specifically highlights the use of
LRHT, including an evaluation of this treatment’s safety. Until recently, the use
of LRHT was mostly experience-based, with practitioners offering

observational and anecdotal evidence, and/or their personal insights into its
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effectiveness [12]). This is now rapidly changing. However, in spite of the growing
evidence base that hyperthermia can indeed destroy tumor cells, and that it
enhances the role of radiotherapy and chemotherapy, much more rigorous
research is needed (36). Given the opportunity for continual evaluation and the
need for further documentation to increase the empirical evidence base, this
retrospective analysis was undertaken. The analysis spans 5 years at a single
clinic (HC), and treatment included a number of other integrated treatments
such as intravenous therapies, targeted supplementation, dietary and lifestyle

changes, and fever range whole body hyperthermia.

Objectives

This research had three main objectives. The primary objective was to assess
5-year survival patterns for the seven most commonly treated cancer types at
IHC, based on an integrated treatment approach to cancer treatment that
included LRHT as a primary therapy. Secondary obijectives included analyzing
baseline patient characteristics of those using LRHT, as well as the evaluation
of the safety profile of LRHT. With these objectives in mind, the following

methodology and research design was employed.

Methods

Study design

This is a retrospective cohort study looking at historical data for a group of
cancer patients receiving an integrative cancer care protocol. The study
includes 689 patients of IHC who received integrative cancer care, including
LRHT, either as an adjunctive treatment, or as a palliative treatment, from June

2010-June 2015. Initially all patients who had undergone LRHT at IHC were
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included in the study. Patients sought treatment at IHC, which is a private
cancer care center, of their own accord, and all patients included in the study
were recommended a comprehensive integrative cancer protocol that included
LRHT but was not limited to LRHT. The majority of study patients were
recommended a concurrent complementary protocol that consisted of one or
more of the following: Intravenous therapies, dietary and lifestyle
recommendations, fever-range whole body hyperthermia, botanicals and

nutritional supplements (ie Omega-3 oils, curcumin etc.).

This study received approval from the Research Ethics Board of The Canadian
College of Naturopathic Medicine. On the basis of its ‘'minimal risk’ status, this
study qualified for delegated review by the REB Chair and was officially cleared
to be reported June 22", 2015. Patient charts that were used for this review
and any subsequent analysis were kept fully confidential and were anonymized

according to standard ethical procedures.

Inclusion and exclusion criteria

Eligibility for the study included: a cancer diagnosis; an assessment of a disease
state that could be treated with LRHT; and the ability to travel to IHC for
treatment. To be included in the final cohort of this study, patients must have
completed a minimum of 6 LRHT treatments. Those who received less than 6

treatments were excluded from the dataset.

Treatment protocol
LRHT and integrative therapies were administered either concurrently with

chemotherapy and/or radiation, or alone as palliative therapy for solid
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tumours. When LRHT was administered as an adjunctive treatment, the
hyperthermia protocol was timed with the chemotherapy infusion cycles. For
example, if a patient was given chemotherapy on day one and eight of a 21-day
cycle, LRHT was typically administered days one, three, eight, and ten of that
cycle (See Table 1).

Chemotherapy schedule

Loco-regional
Hyperthermia schedule

Weekly; Day 1 of 7-day
cycle

Weekly the day of or day
after chemo infused

Day 1 of 14-day cycle

Day 1 and 3 of l4-day
cycle

Day 1 and 8 of 2l-day
cycle

Day 1, 3, 8, 10 of 21-day
cycle

Day 1-3 of 21-day cycle | Day 1, 3, 5 of 21-day cycle

Table 1. Treatment schedule

In the cases where LRHT was administered concurrently with radiation, the
schedule was typically two to three times per week for the duration of
radiation. When LRHT was administered as a stand-alone therapy for the
palliation of solid tumours, the most common prescription was three times per

week for four weeks.

Variables
The exploratory variable of focus was the use of LRHT as part of an integrative

oncology treatment protocol. Additional candidate variables included fever
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range whole body hyperthermia, intravenous therapy, dietary changes,
lifestyle  changes, nutritional  supplementation, and  repurposed
pharmacological agents.

The majority of patients were recommended concurrent |V therapies during
the application of LHRT. Dietary and lifestyle recommendations were also
suggested as part of their comprehensive integrative treatment plan, as were
botanicals and specific indicated nutritional supplements (i.e. Omega 3 oils,
curcumin, etc.). At the end of these treatment courses, patients were advised
to wait for three to four weeks to allow for the clearance of cellular and
inflammatory debris before obtaining follow-up imaging or blood work where

appropriate.

Hyperthermia technique

The Oncotherm EHY-2000+ is a form of non-ionizing therapy that elevates the
temperature of the tumour macro & micro-environments, in a controlled
manner, to a therapeutic range of 40 - 43°C (37, 38, 39). The device employs
modulated electro-hyperthermia (mEHT) to achieve the controlled heating of
a target anatomy. (40, 41)The device is a capacitive coupled impedance
matching solid state electrical system that incorporates two electric capacitive
plates (electrodes). One electrode is situated under the patient and is built into
the treatment table, running the full length and width of the table platform.
The second is a mobile electrode positioned over the patient's target
anatomical area, as directed by the prescribing physician. The electrodes are
coupled to the patient with electrically conductive temperature-controlled

water bolus to conduct and distribute electric current into tissue, as well as
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help cool the skin's surface. The capacitive system generates a 40-150-Watt
radiofrequency (RF) carrier signal at 13.56 MHz, which is further modulated
(amplitude modulation) for absorption by the tumour. (40, 41, 42, 43)

The significantly elevated metabolic process (cellular respiration by aerobic
glycolysis) in malignant cells (Warburg effect) creates a distinguishable
difference between the malignant and healthy cell microenvironments. (44, 45)
The glucose consumption produces high concentrations of extracellular
electrolytes enriched by metabolites and lactates in the tumour
microenvironment, enhancing the ionic concentration in the extra-cellular
matrix (ECM). The applied RF preferentially flows in areas where there is
increased ionic concentrations (based on the conductive component of tissue
impedance). [46] This energy absorption creates localized heating and a
resulting temperature gradient across the malignant cell membranes. This
temperature gradient stimulates several cross-membrane processes that
ultimately leads to increased cell membrane permeability and resulting cell

membrane destabilization. (47, 48, 49, 50, 51)

The mEHT is administered according to a patient's conventional protocol to
maximize the synergistic benefits. In a palliative setting, the treatment is
typically administered 2-3-times per week for a total of 12-18 treatments. Each
treatment is 1- hour in duration and is administered under the supervision of

the prescribing physician.

The EHY-2000 Plus is produced in the European Union as a medical device and
has received market approval according to the European Medical Device

Directive (CE-MDD). The EHY-2000 Plus is produced under 1S0S001:2008,
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ISO13485:2003, and IS0 13485:2012 standards, and is certified by TUV Product
Service, Munich, Germany, and TUV SUD America. The EHY-2000 Plus carries

a Health Canada Class Il Medical Device License.

Statistical methods

Patient's socio-demographic and clinical characteristics were summarized
using frequencies for categorical variables and mean, median, standard
deviation and inter-quartile range for continuous variables. Cross-tabulation
has been generated to examine the distribution of patients with different
cancer types using LRHT. The stage of cancer at the time of original diagnosis,
and the stage when the patients came to the clinic, were tabulated by cancer
type.

Our main analysis was to estimate the overall survival rate and rates stratified
by cancer types. Patients were followed until death or the end of study that
was May 31, 2015. Kaplan-Meier non-parametric survival estimate was
calculated and plotted for all patients in the qualified cohort and for each type
of cancer sub-group. These graphs were composed of the survival rates from
our clinic's patients, compared to the corresponding SEER population-based
survival rates for the same type and stage of cancer. The analysis was

conducted using SAS software version 9.3 (SAS Institute Inc, Cary, NC).
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Results

Baseline patient characteristics

As of June 2015, the IHC had treated 652 patients using LRHT. Of these patients,
58% (n=490) met all the preliminary criteria to be included in our dataset (See
table 2.). The average patient age was 58 years. Of the 490 participants eligible,
47% were male, 53% were female; 55% undertook chemaotherapy
concurrently with hyperthermia, and 9% used hyperthermia during radiation.
In addition, 51% of patients reported having previously used chemotherapy,
28% had used radiotherapy prior to hyperthermia, and 49% had previously
undergone surgery. 50% of these patients were deceased as of May 31st 2015.
Of the 490 eligible patients, 64% (n= 315) of the patients had a diagnosis that
fell into the seven most common cancer types treated at the IHC using LRHT
(See table 4). A total of 9808 LRHT treatments were administered between

June 2010 and June 2015. Patient characteristics are noted in Table 2 below.

Hyperthermia Patient Characteristics

Characteristics Participants N=490
Mean age (years) 58 + 14

Male sex (%) 47
Concurrent Chemotherapy (%) 55
Concurrent Radiation (%) 9
Chemotherapy prior to NP® (%) 51
Radiation prior to NP (%) 28
Surgery prior to NP (%) 49
Deceased (%) 50

® New Patient

Table 2. Patient characteristics
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Hyperthermia schedules were determined during chemotherapy or radiation

to optimize chemo- and radio-sensitization, taking into account chemotherapy

half-life, and radio-sensitization of tumour tissues.

The vast majority of patients treated in this study had metastatic disease

(88.6% at the time of their NP Consult at IHC- See table #3). As such, these

were patients receiving what is generally termed "palliative treatment” (no

curative intent) and were seeking complementary means to improve their

survival time and quality of life. Given these conditions, these patients were

well suited to receive LRHT, since LRHT is an appropriate palliative treatment

that can be safely added to other palliative treatments such as chemotherapy,

radiation therapy, and other targeted therapies (See Table 3) .

Stage at Diagnosis

Stage at New Patient consult

Frequency Percent Frequency Percent
Localized 97 15.8 56 4
Regional 152 31 S0 18.4
Distant 240 49 344 70.2
Unknown 1 0.2 0 0

Table 3. Stages
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Cancer Type and Frequency
Over 25 different cancer types have been treated with hyperthermia at IHC; the

10 most common (See Table 4. ) in order of numbers seen in our clinic were:
colorectal cancer, breast cancer, lung cancer, prostate cancer, brain cancer,
ovarian cancer, pancreatic cancer, rectal cancer, soft tissue sarcoma,
melanoma, and uterine cancer. The total N for the 10 most commonly treated
cancers receiving 6 or more LRHT was 372. The percentage distribution of all
the 10 most common types is outlined in table #4 below with colorectal
(18.20%) breast (16.16%) and lung and bronchus (9.82%) cases representing

the largest portion (over 40%) of the cancers seen at the clinic.
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