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Editorial 

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

Ich freue mich, Ihnen den 24. Band unseres Oncothermia Journals (OJ) 
und die Ereignisse der 36. Jahrestagung der Internationalen Klinischen 
Hyperthermie Gesellschaft (International Clinical Hyperthermia Society  
- ICHS) vorstellen zu können. An zwei Tagen fanden mehrere Vorträge 
und Diskussionen statt, in denen die wichtigsten Themen der 
wissenschaftlichen und medizinischen Aspekte der gegenwärtigen und 
zukünftigen Hyperthermie ausführlich behandelt wurden. Die sechs 
Sitzungen umfassten die neusten Themen im Bereich der klinischen 
Forschung und Laborforschung: die Herausforderungen, die klinischen 
Erfolge, die neuste technische Situation, die immunonkologischen 
Aspekte, der integrative klinische Ansatz und die Molekularbiologie der 
thermischen Effekte. Zu den Keynote Sprechern gehörten renommierte 
Experten wie Prof.Y. Datta, Prof.S. Bodis, Prof.P. Wust, Prof.K-W Chi, 
Prof.C. Pang und Dr.T. Krenacs. Die Keynotes und die Präsentationen 
wurden intensiv diskutiert; manchmal entwickelten sich sogar hitzige 
Debatten. Die Teilnehmer diskutierten die Themen zudem lebhaft in den 
Kaffeepausen und während des Mittagessens und Abendessens. Die 
große Herausforderung eine Definition für die onkologische 
Hyperthermie zu finden und das Thema der klinischen Dosierung hat die 
Zuhörer sehr begeistert und manchmal wurde dadurch die 
vorgeschriebene Dauer der Präsentationen überschritten. 
Die neue OJ-Ausgabe gibt einen Einblick in die erfolgreiche Konferenz. 
Zudem bietet diese Ausgabe ein vertieftes Wissen über die praktischen 
und theoretischen Fragen der onkologischen Hyperthermie und zeigt 
auch einige nicht-onkologische Anwendungen der Wärmetherapie auf. 
Auch das Thema Immun-Aktivitäten wurde vorgestellt und zeigt die 
extreme Anpassungsfähigkeit der onkologischen Hyperthermie an die 
modernsten Onkotherapien. 
Die gegenwärtigen Entwicklungen sprechen für sich: Das hohe Niveau 
der wissenschaftlichen und medizinischen Präsentationen 
repräsentierte die besten Werte der Hyperthermie-Gemeinschaft und es 
zeigt sehr gut die großen Entwicklungsmöglichkeiten, sowie die 
glänzende Zukunft der Methode. 
Ich präsentiere Ihnen diese Ausgabe, um die erzielten Ergebnisse 
vorzustellen, um die Herausforderungen und Komplikationen zu 
erläutern und um über die Zukunft der onkologischen Hyperthermie zu 
informieren. Ich widme diesen Band allen Experten und interessierten 
medizinischen Fachkräften, damit Sie Ideen sammeln können, wie wir 
den Patienten eine effektivere und risikoärmere Behandlung bieten 
können. 

Mit freundlichen Grüßen, 
Prof. Dr. Andras Szasz 

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

I am pleased to introduce the 24th volume of our Oncothermia Journal 
(OJ). I am glad to present you the Proceedings of the recent, 36th Annual 
Conference of International Clinical Hyperthermia Society. The 
conference had two very intensive days of presentations and 
discussions, profoundly covering the most important topics of the 
scientific and medical aspects of the present and future of hyperthermia. 
The six sessions covered the topics of the hottest areas of the clinical 
and laboratory researches: the challenges, the clinical achievements, the 
recent technical situation, the immuno-oncological aspects, the 
integrative clinical approach and the molecular biology of the thermal 
effects. The key-notes were delivered by highly renowned experts as 
Prof.Y. Datta, Prof.S. Bodis, Prof.P. Wust, Prof.K-W Chi, Prof.C. Pang and 
Dr.T. Krenacs. The keynotes and the following presentations were 
intensively discussed; sometimes heated debates were developed. The 
participants discussed the topics actively in the coffee-breaks, lunches, 
and dinner too. The great challenge of the definition of oncological 
hyperthermia and the clinical dosing made the audience excited, 
sometimes running out of the predefined duration of the presentations.  
The present volume of OJ gives an insight into the successful conference, 
providing dedicated knowledge of the practical and theoretical issues of 
oncological hyperthermia, showing some non-oncological applications 
of heat-therapy as well. The new line of oncology, the immune-activities 
are also presented showing the extreme adaptability of oncological 
hyperthermia to the most modern oncotherapies.  
The present proceeding speaks for itself: the high level of scientific and 
medical presentations represented the best values of the hyperthermia 
community and it well shows the great development possibilities, as well 
as the bright future of the method.  
I am giving this volume to you to enjoy the achieved results, to learn the 
challenges and complications and to find the future of oncological 
hyperthermia. I devote this volume to all experts and interested medical 
professionals for reading and getting ideas on how to go further, how we 
may offer better, more effective and lower risk for patients.  

Sincerely yours, 
Prof. Dr. Andras Szasz 
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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 Oncothermia Journal is an interesting and diversified magazine. We want 
to thank every 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 stringente Linie und versuchen, unserer Publikation den höchst möglichen Standard 
zu verleihen. Es sind aber hauptsächlich Sie als Autor, der dafür Sorge trägt, dass das Oncothermia Journal zu einem 
interessanten und abwechslungsreichen Magazin wird. Wir möchten allen danken, die uns im Austausch professioneller 
Betrachtungen und Erfahrungen unterstützen. Um beiden Seiten die Arbeit zu erleichten, haben wir die folgenden Richtlinien 
für die Texterstellung entworfen. 

1. Aims and Scope
The Oncothermia Journal is an official journal of the Oncotherm Group, devoted to supporting those, who would like to publish 
their results for general use. Additionally, it provides a collection of different publications and results. The Oncothermia Journal 
has an open-minded character, but it should particularly 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. 

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

• Biological Studies: Mechanisms of oncothermia, thermal-or non-temperature dependent effects, response to electric fields,
bioelectromagnetic applications for tumors, Oncothermia treatment combination with other modalities, effects on normal
and malignant cells and tissues, immunological effects, physiological effects, etc.

• Techniques of oncothermia: Technical development, new technical solutions, proposals.
• Hypotheses, suggestions, opinions to improve oncothermia 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 website 
of the journal: www.Oncothermia-Journal.com.  

1. Selbstverständnis und Ziele
Das Oncothermia Journal ist das offizielle Magazin der Oncotherm Gruppe und soll diejenigen unterstützen, die ihre Ergebnisse 
der Allgemeinheit zur Verfügung stellen möchten. Das Oncothermia Journal ist neuen Inhalten gegenüber offen, sollte aber vor 
allem Studienarbeiten, Fallstudien, Hypothesen, Meinungen und alle weiteren informativen Materialien, die für die internationale 
Oncotherm-Gemeinschaft hilfreich sein könnten, enthalten. Werbung mit Bezug zum Thema ist ebenfalls willkommen. 

• 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 Modalitäten und Behandlungsoptimierungen.

• Biologische Studien. Mechanismen der Oncothermie, thermale oder temperaturunabhängige Effekte, Ansprechen auf
elektrisches Feld, bioelektromagnetische Anwendungen bei Tumoren, Kombination von Oncothermie und anderen
Modalitäten, Effekte auf normale und maligne Zellen und Gewebe, immunologische Effekte, physiologische Effekte etc.

• Oncothermie-Techniken. Technische Entwicklungen, neue technische Lösungen.
• Hypothesen, Meinungen, wie die Oncothermie- und ECT-Methoden verbessert werden können, um die Behandlung zu 

unterstützen.

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

2. Manuskripte einreichen
Manuskripte können online eingereicht werden: Oncothermia-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 submittedin a format compatible with Microsoft Word for Windows (PC). Charts and tables are considered 
textual and should also besubmitted in a format compatible with Word. All figures (illustrations, diagrams, photographs) should 
be provided in JPG format. 

Rules for submission 

http://www.oncothermia-journal.com/
mailto:Oncothermia-Journal@oncotherm.org
mailto:Oncothermia-journal@oncotherm.org
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Manuscripts may be any length, but must include: 

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

• Abstracts. Abstracts should include the: purpose, materials, methods, results and conclusions.
• Test. Unlimited volume.
• 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).

• References. Oncothermia Journal uses the Vancouver (Author-Number) system to indicate references in the text, tables
and legends, e.g. [1], [1-3], [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 müssen in englischer Sprache vorliegen. Andere Sprachen können in Ausnahmefällen akzeptiert werden, wenn ein 
englisches Abstract vorliegt.  

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

Manuskripte können jede Längen haben, müssen aber die folgenden Punkte enthalten: 

• Titelseite. Titel der Arbeit, Autor, Klinikzugehörigkeit, 1-5 Schlüsselworte. Es muss mindestens ein Autor ausgewiesen sein,
dessen Email-Adresse und Kontaktdetails angegeben werden.

• Abstracts. Abstracts müssen enthalten: Zielsetzung, Material und Methoden, Ergebnisse, Fazit.
• Text. Beliebige Länge.
• Abbildungen und Tabellen. Abbildungen und Tabellen sollten im Text erläutert werden (nummeriert). Jede Abbildung /

Tabelle muss eine erklärende Bildunterschrift haben. Bilder sollten als jpg verwendet werden (300 dpi).
• Zitate. Das Oncothermia Journal verwendet die Vancouver Methode (Autornummer), um Zitate auszuweisen, z.B. [1], [1-3],

[1-3]. Die Bibliographie erfolgt numerisch in Reihenfolge der Erwähnung 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 use the submitted material without limitations, but 
Oncothermia 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 
dazugehörigen Abstracts unterschreiben. Die überschriebenen 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 proofs 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 Verzögerungen in der Produktion zu verhindern, müssen die korrigierten Texte innerhalb von 48 Stunden per Email 
oder Fax zurückgesandt werden. 

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

6. Sonderdrucke und Nachdrucke
Die Autoren haben die Möglichkeit, das Material in elektronischer Form herunterzuladen, Sonderdrucke und Nachdrucke des 
Oncothermia Journals sind nicht erhältlich.  

7. Advertising 
The Oncothermia Journal accepts advertising in any language but prefers advertisements in English or at least partially in 
English. The advertising must have a connection tothe topics in the Oncothermia Journal and must be legally correct, having 
checked that all information is true.   
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7. Werbung 
Das Oncothermia Journal akzeptiert Werbeanzeigen in allen Sprachen, wünscht aber die zumindest teilweise Gestaltung in 
englischer Sprache. Die Werbung muss eine Beziehung zu den Themen des Oncothermia Journals haben und der Wahrheit 
entsprechende Inhalte aufweisen. 

8. Legal responsibility 
Authors of any publications in the Oncothermia Journal are fully responsible for the material which is published. The 
Oncothermia 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 Oncothermia Journal veröffentlichten Artikel sind in vollem Umfang für ihre Texte verantwortlich. Das 
Oncothermia Journal übernimmt keinerlei Haftung für die Artikel der Autoren. Der redaktionelle Beirat hat das Recht, Artikel 
abzulehnen. 

9. Reviewing 
The Oncothermia 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 will not be released, and her/his name will be 
handled confidentially. Papers which are not connected to the topics of the journal could be rejected without reviewing. 

9. Bewertung 
Die Texte für das Oncothermia Journal werden vom redaktionellen Beirat kontrolliert. Um Konflikte zu vermeiden, werden die 
Namen des jeweiligen Korrektors nicht öffentlich genannt. Artikel, die nicht zu den Themen des Journals passen, können 
abgelehnt werden. 
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Review of the Clinical Evidences of Modulated Electro-Hyperthermia 
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Magdolna Dank1, Gyonygver Szentmartoni1, Gyula Peter Szigeti3, Carrie Minnaar2, Marcell A. 
Szasz1 

1Cancer Center, Semmelweis University, Budapest, Hungary 
2 University of the Witwatersrand, Radiobiology, Johannesburg, South Africa 

3Institute of Human Physiology and Clinical Experimental Research, Semmelweis 
University, Budapest, Hungary 

Introduction 
Modulated electro-hyperthermia (mEHT) is a new kind of hyperthermia in oncology. It is a 
further development of the conventional heating methods utilizing the capacitive setting. 
Thus, mEHT heats the malignant cells selectively instead of the complete isothermal heating 
of the tumor mass. The mEHT is widely accepted and applied, however, traditionally 
considered clinical indications are still in progress.  

Aim  
However, evidence is emerging, the proofs are of various evidence levels. Our overview in this 
presentation shows the clinical achievements, presenting the results of case presentations 
and clinical trials utilizing the mEHT method. 

Methods 
Our review on data presents the collected experience with capacitive hyperthermia 
treatments with the EHY-2000+ device (OncoTherm Ltd., Germany). The essence of case 
reports with primary and metastatic tumors treated with mEHT (grouped into carcinomas of 
organ systems, and sarcomas of bone and soft tissues), case presentations of 
immunotherapeutic combinations with mEHT and also clinical trials of various natures were 
summarized and evidence is provided. 

Results 
Based on clinical studies, the method mEHT is a feasible hyperthermia technology for 
oncological applications. Concomitant utilization of capacitive hyperthermia is now supported 
by the data from series of case reports up to randomized Phase III clinical trials. 

Grant support: NVKP_16-1-2016-0042 
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The Successful Antibiotic Augmented Thermal Eradication of Chronic 
Lyme Disease 

Friedrich Douwes 
Klinik St. Georg 

Aim 
In my presentation, I explain the effectiveness of the "Antibiotics Augmented 
Thermoeradication" (AAT) we have developed for the treatment of patients with chronic 
Borrelia infection and its late sequelae. 

Methods 
It is scientifically proven that the Borrelia burgdorferi bacterium is thermolabile. It is killed at 
a temperature of 41.6° C (106.8° F. The thermolability is scientifically proven. Systemic whole-
body hyperthermia (WBH) not only kills the Borrelia, but also activates the body's immune 
system, especially macrophages and natural killer (NK) cells. This allows the bacteria to be 
eliminated. In addition, the activity of antibiotics is increased about 16 times by a temperature 
increase, e.g. per 2 degrees. 

Results 
We have successfully treated more than 800 chronic Lyme disease patients with AAT and 
have seen drastic improvements as AAT kills the Borrelia wherever they are in the body, 
immediately halting the production of neurotoxins. For the elimination of neurotoxins, we 
have developed our own and individually adapted detoxification programs. The endocrine 
disorders commonly present in chronic Lyme disease, such as hypothyroidism or adrenal 
insufficiency must be eliminated, as well as, sexual disorders. 
The almost always present intestinal symbiosis (leaky gut) can also be recognized and 
treated. 

Conclusion 
Because the chronic Lyme disease causes multifunctional disturbances and can imitate 
almost all clinical patterns, the therapy must also be complex.  
The focus is on the elimination of Borrelia by the SGHT in combination with antibiotics, 
everything else is then a cura posterior, which ensures the success achieved by the whole 
body hyperthermia and leads the patients back to life after a long history of suffering, to a 
life without Lyme disease. 
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Future position of oncothermia combination with standard chemo and 
radiotherapy in clinical practice - Highlights of upcoming Phase III 
clinical studies in Hospital Universitario Marqués de Valdecilla (HUMV) 

Elisabeth E. Arrojo, MD, PhD, 
Radiation Oncologist, University Hospital Marqués de Valdecilla, Santander, Spain 

Introduction 
Aggressive malignant tumors are known to be usually hypoxic.  It´s well known that hypoxia 
decreases tumors’ response to radiotherapy (radiosensitivity). At least 2 or 3 times more 
radiation dose is needed to kill hypoxic cells compared with well oxygenated cells.  
Several studies have shown that modulated electro hyperthermia (mEHT) is able to increase 
tumor oxygenation, and thus alleviate the hypoxia that would lead to greater radioresistance, 
establishing itself as an optical moment to apply radiotherapy, about 30 minutes after the 
treatment of mEHT. 
There are also several studies showing the efficacy of mEHT in killing cancer cells when used 
alone without any other cancer treatments.  
These are some of the reasons why the combination of these treatments (mEHT + Radio-
chemotherapy) could result on an improvement in tumor control and survival for cancer 
patients. Despite several studies about mEHT treatment in cancer patients alone or combined 
with standard radio-chemotherapy have been published with wonderful results, we still do 
not have enough phase III trials to clarify the role of mEHT on cancer treatment. 

Purpose 
To perform three different phase III clinical studies to test whether the combination of radio-
chemotherapy treatment with mEHT in the 30 minutes prior to the radiotherapy session, or 
the treatment in monotherapy with mEHT in those cases not susceptible to another 
oncological treatment, will improve local control (primary objective) and/or survival 
(secondary objective) in patients with high-grade brain tumors, pancreatic cancer or rectal 
cancer, without increasing side effects from the standard treatments. 

Material and methods 
Patients diagnosed with high grade glioma, pancreatic cancer, or rectal cancer will be included 
in three different phase III clinical studies. These studies will include newly diagnosed cancer 
patients or patients with recurrent malignant tumors after treatment with standard 
therapies. The study for patients diagnosed with high grade brain glioma (stages III and IV) 
will include patients who will receive treatment in an adjuvant setting after surgery combining 
mEHT with standard chemo-radiotherapy or with mEHT as the only treatment in those cases 
not candidates to surgery, chemo and/or radiotherapy. The clinical study about pancreatic 
cancer, will include patients with locally advanced cancer and again, mEHT treatment will be 
combined with the standard chemo-radiotherapy treatment in a neoadjuvant, radical, 
palliative or adjuvant setting, or will be the unique treatment in those cases not amenable to 
be treated with standard therapies. The third study, is for patients diagnosed with rectal 
cancer who meet the criteria to receive standard treatment with neoadjuvant chemo and 
radiotherapy, in whom mEHT will be combined with these neoadjuvant treatments. In all the 
studies, when mEHT is combined with radiotherapy, it will be always delivered around 30 
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minutes before each radiotherapy session.  Patients with history of other cancer in the past 
10 years will be excluded.  
 
 
Results 
Three different phase III clinical studies have been already designed to be performed at the 
radiation oncology department of Valdecilla University Hospital in Santander, Spain. We have 
already received the approval of the University Hospital Marqués de Valdecilla and the “Idival” 
research institute, which will be also a collaborator, to begin with the studies, and we also 
have the necessary insurances to run them. We have also appointed a coordinator to control 
and check the proper development of these studies.  
  
Conclusion 
Modulated electro hyperthermia combined with standard radio and chemotherapy or as a 
unique treatment in cancer patients not candidate to standard treatment, looks very 
promising to improve local control and survival in cancer patients. These clinical studies will 
give us very valuable information about the role of mEHT in cancer treatment, and its 
contribution as a radiotherapy and chemotherapy sensitizer. 
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Therapy of advanced, therapy resistant Pancreas cancer, with local 
hyperthermia in combination with chemotherapy 

Friedrich Douwes 
Klinik St. Georg 

Background 
The therapy results of pancreas cancer remains disappointing. In nearly all cases the disease 
progresses, response rates of cytotoxic therapy are low and the 5- year survival rate amounts 
to 1%. The purpose of our clinical study was to proof if criteria like response rate, time to 
progression and survival time can be improved by the use of a cytostatic treatment with 
Mitomycin-C, 5-FU and Folinic Acid in combination with loco-regional hyperthermia 
respectively by thermo-chemotherapy. 
Methods 
In this clinical study 30 patients with advanced pancreas cancer are included and treated with 
thermo-chemotherapy that is a combination of loco-regional hyperthermia and 
chemotherapy including Mitomycin C (8mg/m2), 5- fluorouracil (5-FU) (500 mg/m2) and 
calcium folinate (200 mg/m2) on day 1 and 7. Loco- regional capacitive radiofrequency 
hyperthermia (13.56 MHz) was applied on day 1,3,5,7,9, 11. The mean temperature achieved in 
the tumor site was 420C – 440C. Treatment was repeated every 4 weeks until progression. 

Results 
According to the standard criteria, 1 patient had a complete remission, 10 patients (=33,3%) 
had a partial remission; 12 (=40%) had a stable disease. 7 patients (=23,3%) did not respond 
to the therapy and showed progressive disease. Median survival time was 8 months (range 
2-53 months), time to progression was 5.5 months (range 1-40 months). 

Conclusion 
Thermo-chemotherapy as applied in this clinical study shows a remarkable clinical outcome 
in advanced pancreas cancer and is well tolerated. Since all chemotherapy studies did not 
show significant response rates and prolongation of survival time the data obtained with 
thermo-chemotherapy vers positive and suggest further evaluation in randomized trials. 
Key words: Thermo-chemotherapy, pancreas cancer, loco-regional hyperthermia, palliative 
chemotherapy, improvement of response rate & survival time 
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(mEHT) -- a single center experience 
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Mariann Kvansika1, Marcell A. Szasz1, Magdolna Dank1 
1Cancer Center, Semmelweis University, Budapest, Hungary 

2Faculty of Information Technology and Bionics, Pazmany Peter Catholic University, 
Budapest, Hungary 

 
 
Background  
mEHT is a relatively new kind of hyperthermia in oncology. It is a further development of 
the conventional heating methods. 
 
Aim 
Our objective in this presentation is to summarize our knowledge about the utilization of 
mEHT therapy from the practical perspective in breast cancer and summarize our experience 
in our breast cancer patients treated with mEHT. 
 
Methods 
Thirteen patients with advanced breast cancer (12 invasive ductal carcinoma and 1 
postirradiation angiosarcoma) were treated in a 20 months period at the Cancer Center of 
Semmelweis University, with the instruments EHY-2000 and EHY-2030 (Oncotherm Ltd., 
Budaörs, Hungary). One patient also developed pancreatic cancer, and one patient only 
attended one session, thus, these were omitted from further analysis. 
 
Results 
Two patients were treated for locally advanced disease in a neoadjuvant fashion. The rest of 
patients were node positive and/or metastatic. The most common metastatic sites were 
lymph nodes (9), bone (5), liver (4) and lung (4) with cutaneous involvement (2). The average 
time in treatment was 11.2 weeks (range: 2.4-23.2). Various neoadjuvant and first-line 
chemotherapeutic protocols were applied, mostly platinum and taxane containing regimina, 
but also capecitabine, tegafur, mitomycin C, gemcitabine, lapatinib were administered. A two-
week break in therapy was necessary in five cases due to local discomfort (2), nausea and 
weakness (2) and hydrothorax (1). The patients with primary systemic therapy continued with 
surgery and finished treatment, one patient stopped at week 20 due to inflammed port and 
eight patients progressed in an average 9.7 weeks. 
 
Discussion  
Complementary mEHT treatment of breast cancer patients is feasible and easy to administer. 
Most durable responses were seen in skin metastases and/or bone and decreasing time with 
lung and liver involvement. Most important favoring prognostic factors were lower stage and 
less number of metastases (oligometastatic status with maximally two distant metastatic 
sites). Younger age was a poor prognostic factor also accompanied with multiorgan 
metastases (3<).  

Grant support: NVKP_16-1-2016-0042 
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Introduction 
Literature has shown that the local application of ionising radiation is able to induce a 
response at distant sites of disease. This effect, known as the abscopal effect, is generally 
accepted to be mediated by the triggering of an immune response by ionising radiation. The 
application of hyperthermia has also been suggested to enhance the abscopal effect. Our 
ongoing phase III randomised clinical study investigates the effects of the addition of 
modulated electro-hyperthermia (mEHT) on chemoradiotherapy in locally advanced cervical 
patients. We assess the response of the tumour and lymph nodes inside and outside of the 
radiation treatment field based on PET/CT images and report on the potential abscopal effect 
mediated by mEHT. 
 
Methods 
Participants enrolled in the study had FIGO stage IIb (distal parametrium involvement) to IIIb 
(bilateral hydronephrosis excluded) cervical cancer. HIV positive participants were included if 
their CD4 count was >200cells/mL or they had been on antiretroviral therapy for more than 
6 months. Participants were randomised into a mEHT arm or a control arm. All participants 
were prescribed 50Gy external beam radiation to the pelvis in 25 fractions, plus 3 fractions 
of 8Gy High Dose Rate (HDR) Brachytherapy. Participants in the mEHT arm were prescribed 2 
mEHT treatments per week during external beam radiation using modulated 13.56MHz 
capacitive heating (55 minutes; 130W). 155 pre-treatment and 155 post-treatment 18F-FDG 
PET/CT scans were analysed. Each region (head and neck; thorax; abdomen; pelvis) was 
scored according to the nodes visualised on 18F-FDG PET/CT: no change in the number of 
visualised nodes; resolution of all nodes; new nodes; no nodes in either pre- or post-treatment 
scans. Tumour response was reported based on PERCIST version 1.0 criteria. 
 
Results 
56% and 62% of the participants in the mEHT and control arm respectively had nodes with 
an 18F-FDG Standard Uptake Value of more than 2.5 visualised on PET/CT before treatment. 
A complete metabolic response of the tumour was significantly higher in the participants in 
the mEHT group than in the participants in the control group (58% versus 37% respectively). 
The number of participants with a complete metabolic response of the tumour and extra-
pelvic nodes was also significantly higher in the mEHT group versus in the control group 
(27.7% vs 6.8%; Chi2: p=0.009).  
 
Conclusion 
In our study, the addition of mEHT may be contributing to an enhanced abscopal effect with 
a significantly higher increase in the complete metabolic response of nodal disease outside 
of the treated area observed in the mEHT group. 
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Introduction 
Survival in patients with recurrent cervical cancer after irradiation remains very poor. 
Chemotherapy combined with hyperthermia has been shown to improve the response rate. 
This study was performed to evaluate the effect of electro-modulated hyperthermia 
combined with conventional chemotherapy vs. chemotherapy alone on recurrent cervical 
cancer previously treated with irradiation. 
Methods 
Twenty patients were treated with chemotherapy alone, and 18 were treated with 
chemotherapy combined with electro-modulated hyperthermia. One patient was treated with 
chemo-radiotherapy as a primary treatment and then relapsed; the tumor was inoperable 
and radio-refractory after recurrence. Nearby metastases were included, such as metastasis 
of the para-aortic lymph nodes (PANs) and adjacent pelvic lymph nodes (PLNs), but distant 
metastases were excluded. Electro-modulated hyperthermia was performed three times per 
week beginning at chemotherapy initiation; patients underwent a total of 36 sessions. 

Results 
The overall response (CR+PR+SD/PD) to treatment was significantly greater in the group of 
patients who underwent chemotherapy combined with electro-modulated hyperthermia 
(p=0.0461), and at the evaluation conducted at the last follow-up examination, the reaction 
results were significantly greater in this group (p=0.0218). Additionally, severe complications 
were not reported.   

Conclusion 
In this study, for patients with recurring cervical cancer previously treated with irradiation, 
the overall response rate for patients treated with chemotherapy combined with electro-
modulated hyperthermia was significantly greater than that for the group of patients who 
were treated with chemotherapy alone. 

Keywords: concurrent chemo-modulated electro-hyperthermia, chemotherapy alone, 
recurrent cervix cancer, treatment outcome 
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Hyperthermia in the treatment of soft tissue sarcoma: state of the art 
 

Sergey V. Roussakow, MD, PhD 
Galenic Research Institute, 127051, Moscow, Russian Federation 

 
 
Background  
Soft tissue sarcomas (STS) is a heterogeneous group of mesenchimal tumours accounting 
less than 1% of solid tumours in adults. Preparing a randomized trial (RCT) on the modulated 
electro-hypertehrmia (mEHT) in the treatment of STS, we have performed a systematic 
review (SR) of conventional hyperthermia (HT) and mEHT in the treatment of STS.   
 
Methods 
The SR was performed according to PRISMA statement with qualitative and semi-quantitative 
analysis of the results and comprehensive bias analysis 
 
Results 
A level 1 evidence on HT in STS is scarce. Actually, it is limited to phase III RCT of RTOG/ESHO 
of 2010, where regional HT combined with chemotherapy (ChT) was studied versus the ChT 
alone. The bias analysis shows that the trial is severely biased, including performance bias 
(the control group is undertreated; infringement of inclusion criteria by inclusion of 
unmeasurable tumours); information bias (exclusion of unmeasurable tumours (34.6% of 
the sample) from assessment of primary endpoints, so that these endpoints refer to a 
subgroup with measurable tumors and are not a valid result of the RCT); statistical bias 
(informative censoring); selection bias; and reporting bias, since these flaws were concealed 
and the study was presented as unequivocally successful. Thus, the study is corrupted and 
not subject to evaluation. Actually, the available evidence did not show an advantage of HT in 
the treatment of STS. mEHT as a new evolving type of HT is still doesn’t have level I evidence. 
Its evidence is limited to a single phase II study, miltiple case reports and a case series. 
Nevertheless, the promising results of these level II-IV evidence are sufficient for initiation of 
RCT. 
 
Conclusion 
This SR hasn't confirmed an efficacy of conventional HT in the treatment of STS. mEHT shows 
a potential of an effective co-treatment of STS that requires a confirmation in RCT. 
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Objective 
Radiotherapy is an important part of cancer treatment. Hyperthermia has long been regarded 
as one of the best radiosensitization method. Oncothermia is a new kind of hyperthermia 
machine emphasizing energy absorbed on tumor cell membrane instead of nonspecific 
temperature rising around the treatment region. We proposed that oncothermia may have 
immune potentiation effect besides its radio(chemo)-sensitization effect   
 
Methods 
We aimed to examine, how real the abscopal events and what is the therapeutic effect of 
combined oncothermia and RT. Patients treated with combined RT and oncothermia since 
January 2017 till December 2017 at Shin-Kong Hospital, Taipei were retrospectively reviewed. 
We analyzed those who have measurable disease, performance status ≦ 2, a minimal RT 
dose of 30Gy and at least 4 times of oncothermia treatments. The primary prostate cancers 
were excluded. 
 
Results 
There were 60 patients evaluable, 27 patients with localized disease, in whom RT were the 
main treatment. Among them the CR rate was 22.2%, PR rate was 55.5%, SD with 14.8%. Two 
patients (one phylloid tumor of breast and one pancreatic cancer) were progressive disease 
after treatment. Most patients had acceptable local control for a median follow-up time of 9 
months. Thirty-three patients with metastatic disease received palliative RT for a total of 38 
sites, with a median dose of 44Gy/22fx to major disease sites. Patients with CR/PR has much 
longer survival than those not (SD+PD) (P<0.001). Shallower tumor (<5cm below skin) 
seemed to have batter effect than deeper tumor, but not significant (P>0.1). The objective 
response (CR+PR) in treated area is 60.7%. Most strikingly, there were obvious abscopal 
response in 3 patients. All of them had autoimmune reaction from treatment. One patient 
had autoimmune hepatitis the other one had dermatitis hapefiforms, and one patient had 
severe myasthenia gravis. They all had long duration of response without systemic 
treatment. 
 
Conclusion 
We reported that the combination of RT and oncothermia is effective and well tolerated. 
Oncothermia seems to have efficient radiosensitization effect in combined with RT or CCRT. 
Only randomized trial can answer the real clinical benefit of combined RT+HT on advanced 
cancer. However, a connection of autoimmune response is an evidence of immune boosting 
from oncothermia. Oncothermia activates lymphocyte in situ and provoked abscopal effect 
with RT. How oncothermia treatment provokes autoimmune reaction can pave the way 
antitumor immunity is underway 
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Abstract  
Checkpoint inhibitors achieved regression of cancer in a minority of patients, while the 
majority suffered immune-related adverse events (IrAEs). IrAEs could affect any tissue, their 
incidence may reach up to 90% of patients and toxicity is dose-dependent. Cancer regression 
can only be achieved by tolerance breakdown. Since autoimmunity is emerging as the 
nemesis of immunotherapy, a therapeutic paradigm shift is required. Based on the hypothesis 
that the anti-CTLA-4 therapy has similar mechanism to that occurring in inherited human 
CTLA4 haplo-insufficiency, it was predicted that autoimmune T cells can be harnessed by a 
low-dose combined checkpoint blockade. The proof-of-principle was first demonstrated in a 
heavily pre-treated triple negative breast cancer (TNBC) patient with far advanced pulmonary 
metastases and severe shortness of breath, who had exhausted all conventional treatment. 
The patient was treated with immune checkpoint blockade including ipilimumab (0.3 mg/kg) 
combined with nivolumab (0.5 mg/kg). This was complemented with interleukin-2 treatment 
and loco regional- and whole body hyperthermia without classical chemotherapy. The patient 
went into complete remission of her lung metastases and all cancer related symptoms 
vanished with transient WHO I-II diarrhea and skin rash. The patient remained alive for 27 
months after the start of treatment. Previous NCI director and Nobel laureate Harold Varmus 
stated that we can really learn from such “exceptional responders”. Since this protocol 
consists only of approved drugs and treatments, our prediction that autoimmune T-cells 
induced by a low-dose immune checkpoint blockade are powerful therapeutic tools can be 
confirmed or refuted in prospective controlled clinical trials. 
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Abstract  
Immunotherapy has become a fourth pillar of anticancer treatment. Modern immunotherapy 
consists of multiple strategies all aimed to induce an antitumoral immune response including 
immunologic memory. Antibody therapy is considered as passive immunotherapy. 
Immunogenic cell death induction with oncolytic viruses like Newcastle disease virus (NDV), 
and techniques like local modulated electrohyperthermia (mEHT) aim to induce immunogenic 
cell death (ICD) of tumor cells thereby creating the necessary danger signals in tumors and a 
subsequent active immunization. Autologous mature dendritic cells (DC) loaded with tumor 
antigens are considered as active specific immunotherapy aimed directly to stimulate tumor-
reacting T cells. Actual tumor antigens can be derived from NDV/mEHT-induced serum-
derived antigenic extracellular microvesicles. Total body hyperthermia in order to stimulate 
the innate immune system, ATRA in order to deplete myeloid derived suppressor cells, low 
dose cyclophosphamide to deplete regulatory T cells, checkpoint blockers to release the 
immune system all are considered as immunomodulatory strategies. In the presentation, 
data will be discussed on a group of patients with glioblastoma multiforme and a group of 
children with diffuse intrinsic pontine glioma, for whom multimodal immunotherapy was part 
of the multi-treatment strategy including radiochemotherapy and chemotherapy. The data 
suggest that mEHT can contribute as direct anti-tumor treatment, as immune stimulator via 
ICD and as tool for yielding actual tumor antigens. 
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Advanced stage inoperable breast cancer has a poor prognosis and patients rarely enjoy 
durable complete response to treatment; progression free survival often is limited. 
 
Methods 
We previously reported complete remission of far advanced lung metastasis in triple 
negative breast cancer at ITOC3 (Munich) 2016 and complete remission of inoperable 
esophageal Cancer ITOC4 (Prague) 2017; here we report a similar successful treatment 
concept. 
FD: 09/2016 in our clinic; the 65-y female patient noticed the tumor about 10 years ago. She 
had always refused treatment. When she first presented in September 2016 she was 
diagnosed with a massive fungating exulcerating right breast carcinoma deeply infiltrating 
the anterior right chest wall with metastatic right axillary lymph adenopathy and metastasis 
to the right iliac bone and vertebral body L5 and T8. She underwent Tru-Cut biopsy which 
revealed invasive ductal carcinoma of no special type, G3, cT4 N1 M1 (bone), ER 100% and PR 
40% positive, Ki–67 19%, HER-2/NEU (c- cerbB-2) neg. confirmed by FISH score 2+; the cancer 
was luminal A, EGFR neg., Tp53 neg., AR neg., PD-L1 and CTLA–4 overexpressed, TM CA 15-3 
was elevated at 42 kU/l.  
Additionally, soft tissue nodule upper lobe right lung suspicious for lung metastasis. 
Atelectasis changes in the lingula and lower lobes of the left lung, bilateral pulmonary 
embolism. Patient was on anticoagulants Tinzaparin 10.000 IE. When she was seen initially 
she presented with hemoglobin of  
3.3 (!) and received 4 units of packed red blood cells. Karnofsky Index was 80%, moderate 
pain right chest, stable weight of 60 kg.  
Social history: married, mother of 5 children; negative family history for cancer.  
The patient initially presented with a very far advanced massive right sided breast cancer cT4 
N1 M1 (bone) which was bleeding heavily upon slightest touch. The patient therefore 
underwent emergency palliative radiation 5 times between November 10 and November 17, 
2016 with 25 Gy TD at 5 Gy single dose; additionally, she underwent immunotherapy as 
described previously combining low-dose checkpoint inhibitor ipilimumab–nivolumab in 
combination with low dose interleukin (IL-2) treatment parallel to local regional and whole-
body hyperthermia. Additionally, low-dose metronomic chemotherapy was performed only 
twice combining gemcitabine (800mg/m2) and vinorelbine (30mg/m2). 
 
Results 
Unexpectedly, restaging at the end of January 2017 performed with clinical examination, bone 
scintigram, and CT thorax/abdomen and full laboratory workup proved complete remission 
of the primary large fungating breast cancer, complete remission of bone metastasis and 
massive shrinkage of lymphadenopathy with normal tumour markers. Telephone up in 
07/2018 confirms Karnofsky score of 100%, pain or any other cancer related symptoms have 
vanished. Current (08/2018) follow-up time 22 months. 
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Conclusion 
The unexpected remission of far advanced inoperable and metastatic breast cancer following 
a complex immunotherapy treatment including low-dose checkpoint inhibitors, hyperthermia 
and metronomic chemo-radiation therapy warrants further clinical studies. The presentation 
would include description of more cases and an overview of all treated patients. 
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Introduction 
The benefits of hyperthermia (HT) combined with chemotherapy or radiotherapy in oncology 
are widely documented, with several Phase III studies and reviews published demonstrating 
improved local control and survival. The history of HT and its progression from a 
monotherapy to a complimentary treatment are discussed.  We address the question of 
whether there is still a place for monotherapy studies with a special focus on the modulated 
electro-hyperthermia (mEHT) technique. Our objective in this paper is to explore the potential 
for mEHT to be applied as a monotherapy for palliative intent, in cases where conventional 
therapies have failed and no further options are available for the patients (e.g. due to 
recurrent disease, organ failure, treatment toxicity or disease progression). 
 
Methods 
Modulated electro-hyperthermia (mEHT, trade name oncothermia) is a complementary 
hyperthermia treatment that is used in combination with conventional oncology treatments. 
The protocol used in the studies discussed on mEHT in this paper is the step-down method, 
not the standard step-up heating protocol used when mEHT is combined with radiation 
therapy (RT) or chemotherapy (CT). The application of mEHT as a monotherapy would be for 
palliative intent only: for disease stabilisation and the management of symptoms. 
 
Results 
We discuss animal models showing potential for disease stabilisation and human cases which 
show that mEHT as a monotherapy is safe with limited and acceptable adverse events. Four 
phase I/II studies on mEHT as a monotherapy are discussed which also showed a potential 
for disease stabilisation and symptomatic management: 1) Colorectal liver metastases n=50, 
median survival 16 months. 2) Malignant glioma, n=12, 25% response rate, 1 complete 
response, 25% 1-year survival, 42% improved performance. 3) Hepatocellular carcinoma, 
n=8, improved quality of life and disease stabilisation. 4) Gastric carcinoma, n=25, 
symptomatic and performance improvement, reduction in tumour volume. The effect of 
mEHT as a monotherapy on disease stabilisation, and occasionally even regression, may be 
potentiated by the immune responses elicited by mEHT. 
  
Conclusion 
Randomized studies and evidence-based statistics on mEHT as a monotherapy are not 
available. However, the available literature provides enough motivation for the development 
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of future trials on the topic and investigations into the future use of mEHT as a monotherapy 
for disease stabilisation and palliation, when there are no further treatment options available. 
 
Keywords: mEHT, monotherapy, palliation, complementary therapy, step-up heating, step-
down heating 
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Introduction 
Local hyperthermia in oncology is well-known from the ancient time. Unfortunately, 
oncological hyperthermia has no wide acceptance in the modern oncotherapies, it is much 
rarely applied than would be optimal. Contrary to its remarkable results and its opportunity 
applying complementary to almost any state-of-art oncological methods, it is suffering much 
of the negligence, it had no breakthrough in clinical practices. According to my opinion, one 
of the major factors of the missing applications is the thinking about hyperthermia as simple 
heating, like a “kitchen” method considering the devices as the hear-providing oven where the 
patients are “cooked”. Indeed, the thinking about its control is also kitchen like: for how long 
and on what temperature it is applied, just like when we make a cake or biscuit at home. Our 
objective would genuinely like to break with the kitchen category and take into account the 
living physiology in the oncologic hyperthermia.   
 
Methods 
The complexity is one of the central properties of the living organisms. The self-organized 
and consequently self-similar structure [1] characterizes the complexity in its complete form. 
The study of biological complexity raised a new discipline: the fractal physiology (FP) [2]. FP 
is rigorously based on natural sciences, like physics, chemistry and of course mathematics, 
[3]. The dynamism, how the parts interact and change in time, is an important character of 
FP. The dynamism of the bio-systems can be described in spatio-temporal frame, having the 
bio-structure with the bio-processes in complex unity [4], [5]. The method applying FP in 
oncological hyperthermia is the modulated electro-hyperthermia (mEHT, oncothermia) [6], 
as a renewal of the historical heating methods, applying the synergy of the bio-
electromagnetism with FP. The basic physiological and biophysical differences of malignant 
cells from their healthy counterpart make the mEHT method special: (1) the accurate 
selection of the tumor, [7]; (2) control the homeostatic correction feedbacks [8]; (3) select the 
malignant cells [9]; (4) the electromagnetic excitation of the clusters of transmembrane 
proteins by the beta/delta dispersion [10] (5) induce apoptosis by excitation with 
electromagnetic field [11]; (6) activate the immune system recognizing the tumor [12]. The 
homeostasis of the organism is a well-defined equilibrium, where the energy dissipation is 
well balanced with the metabolic energy controlling the dynamic fluctuations in a certain 
fractal range [13]. The fluctuations have a correlation in time, following the chemical and 
structural changes in dynamical equilibrium. The correct electromagnetic signal correlates 
with the healthy changes, act in time repeatedly which is in correlation with the steps of 
metabolic activity (autocorrelation of the signal). This signal follows a time-fractal fluctuation, 
which selectively supports or blocks the preferred (healthy) or avoidable (malignant) 
processes at the cellular membrane, respectively. This signal is taken by the amplitude 
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modulation of the carrier frequency (13.56MHZ), and is demodulated by the rectification of 
the membrane potential. This dynamical effect well expands the above selection 
mechanisms, which are mostly structure connected.  
 
 
Results 
 
Morphological difference of modulated (mEHT) and unmodulated (EHT) treatments were 
measured in vivo for HT29 (human colorectal carcinoma, xenograft) and C26 (murine 
colorectal carcinoma, allograft) models, and analyzed 48h after treatment. Results favor the 
mEHT by 66.4% and 17.4%, for H29 and C26 in vivo measurements, respectively. In case of 
4T1 breast cancer cell-line in balb/c mice the result 96h after treatment was 83.6% gain in 
mEHT case compared to the same treatment with EHT. The immune-response differs too. The 
CD3 T cell marker distribution in the living part of the treated tumor was higher in the 
modulated cases relative to untreated references 91.4% at EHT 104.6% in mEHT compared 
to their individual untreated sham samples. It is even more important that the Ki67 
proliferation marker was significantly suppressed by modulation compared to the 
unmodulated treatment, [14]. The massive domains of sample patterns show better reaction 
on the modulation than on the mixed formations. This supports the noise-selection facilities 
of cancerous and non-cancerous tissue [15]. The destruction of the malignant cells is 
dominantly apoptotic, [16], preparing antigen recognition cells to produce helper and killer T-
cells. This allows direct systemic effect to kill the malignant cells over the body, finding the 
disseminated cells and distant metastases, (abscopal effect) [17]. The results clearly show the 
additional effects of the fractal modulated EMF to the other heating methods [18].  
 
 
Conclusion 
mEHT is a new hyperthermia method using fractal modulation to improve the effective 
selection and killing the malignant cells. It is a controlled, reproducible and reliable treatment: 
it treats locally and acts systemically, (abscopal effect) [19]. 
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Abstract  
To assess to the effect of a medical device on the patients is critical for clinical users and 
device developers. The effect of the device on the patient, the physical characteristics that 
generate it and the way in which these features are regulated are of decisive importance 
when evaluate the performance of a medical device. 
The aim of our study we would like to introduce was to determine the magnitude of energy 
transmitted via electromagnetic field to the patient at EHY-2000plus and EHY-2030 types of 
Oncotherm electro-hyperthermia devices by using experimental methods, investigate the 
depth distribution of the absorption in order to compare the essential characteristic of the 
two devices and describe a technically relevant dose measurement device for hyperthermia. 
As the first step of the study, we identified the variable set (outputs) whose representative to 
the performance of the devices  (TS1 … TS12) then the environmental conditions that could 
have a significant effect on these monitored outputs (Tamb, ctarget, Ztarget) . In order to 
mimic the intended use and the human anatomy as well as possible during the 
measurements we have developed and utilized an artificial target which can be a valid 
replacement of the average patient from electromagnetic, thermal and macrostructural point 
of view (thermally well isolated DIA200mm, 200mm high polymer tube filled with mixed 
pork tissue) even though the vascular system and the inhomogeneity of the human body 
where not taken into account. 
During measurements we utilized the most commonly used applied parts (electrodes) which 
are at the same size (DIA200mm) but structurally significantly different on the two evaluated 
device. We selected the maximum output power (Set Power: 150W) allowed for the 
DIA200mm electrodes. To continuously monitor temperature TM-300 series thermometers 
where chosen which has comprehensive immunity to the frequency used by the evaluated 
devices (13.56MHz) and a recent development of the Oncotherm Kft. Our study pointed out 
that both of the evaluated devices transmit energy to the tissues in a highly effective way 
even in larger depths (minimum 0.15°C/minute thermal gradient) and the method which was 
elaborated is able to measure output parameters in a consistent and reproducible manner. It 
was clearly demonstrated that the new developments had a positive effect on the quality of 
the application of the technology, both the average temperature gradient and the 
temperature distribution as a function of anatomic depth, including skin surface temperature 
control have been improved significantly. 
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Introduction 
Modulated electro-hyperthermia (mEHT) is an effective and widespread supplemental 
therapy in cancer treatment using the radiofrequency (RF) of 13.56 MHz and a 
fractalphysiology-based modulation frequency based on selective heating of the tumors. 
From the Pennes equation… We used an animal model to demonstrate the hypothesis in vivo. 
 
Methods 
RG2 [D74] (ATCC®, CRL 2433™) glioma cell line was inoculated into the parietal lobe of 
syngeneic Fischer 344 rats. This model mimics the human malignant astrocytoma by having 
incompetent BBB. A gadolinium-based MRI contrast agent (MAGNEVIST®, 0.5 mmol/mL, 0,2 
mL/kg bdw) was used to detect lesions associated with altered blood-brain barrier and the 
volume of the tumor was quantificated at the 8th and 15th days after inoculations (AMIDE® 
software). The animals was divided randomly in 4 groups: sham (3), treated with classical 
mEHT protocol (3), treated with new mEHT protocol (3), treated with classical mEHT protocol 
and with the temozolamide (30 mg/kg bdw for 5 days), an oral chemotherapy drug used as 
a second-line treatment for astrocytoma and a first-line treatment for glioblastoma 
multiforme (1). We applied the mEHT treatment at 6th, 9th, 11th and 13th days after 
inoculations. 
 
Results 
As a result of a tecnological improvement we used a new cooling system wich was able to 
prevent the overheating of the skin below the RF electrode and above the skull with high 
electrical impedance. Consequently based on a stepwise protocol we could apply extremly 
high energies (even 10 W) to reach as soon as possible the requested temperature into the 
brain. The brain temperature was evaluated indirectly by the measurement of the 
temperature in the middle ear and by using a correlation curve set up in an earlier experiment. 
The tumor growing rate between the 8th and 15th days after inoculations was in the case of 
sham animals: 23.73±12.15, treated with classical mEHT protocol: 19,08±0.49, treated with 
new mEHT protocol: 6.83±2.02, treated with classical mEHT protocol and with the 
temozolamide: 7.99. 
 
 
Conclusion 
Text The application of the new cooling system allowed us to set up in the case of glioma a 
new mEHT protocol which is based on that principle to reach a very high specific absorption 
rate in the treated tissue. This new protocol was more efficient as the classical one and 
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surprisingly looks like more efficient/similarly efficient than the classical one combined with 
chemotherapy. 
 
This study was supported by the Hungarian National Research, Development and Innovation 
Office (NVKP_16-1-2016-0042) 
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Background  
Hyperthermia is composed of a wide variety of treatment methods which ranges from 
physiotherapy to oncology and can have various physical and technical background. Even the 
definition needs careful consideration and is subject to discussion. Dosing may vary between 
the equipments of individual vendors. There was substantial development in this field, thus, 
the previously proposed guidelines and protocols do not fully apply to all approaches and 
devices. 
 
Aims 
Our objective in this presentation is to summarize our knowledge about the utilization of 
hyperthermic therapy from the practical perspective and propose a guideline which seems 
timely and necessary. In line with this, definition, dosing will be discussed, and the objective is 
to provide a recommendation for the implementation of the hyperthermia and also take into 
consideration data analysis and comparability. 
 
Methods 
We would like to collect the experience of the centers which utilize hyperthermia in any 
oncological treatment fashion, gather a collective wisdom on best practices, filter and 
organize the procedures into an adaptable recommendation, and establish standards and 
quality control.  
 
 
Results 
The literature for hyperthermia guidelines will be reviewed, clinical evidences will be 
referenced, discussion and credentials on recommendations will be collected and a guideline 
will be developed, drafted into a manuscript with all national and international contributors. 
 

Grant support: NVKP_16-1-2016-0042 
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Abstract  
We are all aware of the Phase III trials with chemotherapy and Hyperthermia vs 
chemotherapy alone and radiation therapy with Hyperthermia vs radiation therapy alone. All 
the trials indicated statistically significant differences (almost doubling of the response rates) 
in favor of the combination arm. The difference with Conventional vs Integrative approach to 
cancer treatment is similar to the differences of Conventional Hyperthermia and 
Oncothermia. What do we expect to see when we combine Integrative Oncology with 
Oncothermia? This is an analysis of the results of an Integrative Oncology Center, using an 
Oncothermia flagship in conjunction with a quantitative molecular/genetic analysis of the 
patients’ cancer cells. Integrative Oncology is forcing a paradigm shift in the treatment of 
cancer. When Oncothermia is included in the therapeutic strategy as a flagship for the 
integrative therapeutic strategy, the shift is intense. Patients are demanding more from their 
Oncologists beyond the Triad of Surgery, Radiation therapy and Chemotherapy. This is true 
for the other fields of Medicine as well, and this led to the creation of CAHCIM (Consortium of 
Academic Health Centers for Integrative Medicine). The demand of not only patients, but 
Medical Students as well, led to the formation of this Organization which has enlisted High 
profile institutions such as Harvard Univ., Dukes Univ., Mayo Clinic, Stanford University and 
many more. The establishment of CTCA (Cancer Treatment Centers of America) all across the 
USA, is proof of this Paradigm Shift). The combination of modulated electro Hyperthermia 
(Oncothermia) with a targeted approach to cancer cell kill based on molecular/genetic 
sensitivities, as well as targeting the cancer cell microenvironment by oxygen perfusion of 
the tissues (autologous ozonated blood transfusion) and tissue alkalynization (IV bicarbonate 
infusion) in conjunction with high doses of IV vitamin C has led to unprecedented increase of 
response rates and TTP. Herein we analyze these findings and propose multicentric 
randomized trials in centers that use mEHT. 
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Background 
There is a considerable amount of research supporting the use of hyperthermia as an 
adjuvant treatment in oncology.  Both modulated electrohyperthermia (mEHT) and fever-
range whole body hyperthermia (FR-WBHT) have been added to our adjuvant treatment of 
various cancer types.  This study will present the findings of these treatments over the past 
8 years in our integrative naturopathic oncology setting.  There will also be a presentation 
of several exceptional case studies from this dataset, which will help illustrate the process 
by which these treatments are incorporated into an integrative treatment approach. 
 
Methods 
mEHT was administered using the Oncotherm EHY-2000+, and FR-WBHT using the Heckel 
HT-2000.   
 
Results 
An examination of the data from the past 8 years will be provided.  mEHT has been 
administered to hundreds of patients with over 35 cancer types.  Data elements include 
patient statistics, cancer group & type, treatment(s) used, adverse events, overall survival 
(OS), diagnostic imaging & blood test results.  We have also now provided FR-WBHT to 
hundreds of patients and we have collected similar data in the evaluation of this treatment’s 
benefit.  An initial analysis of this data will be provided.  A Best Case Series of several 
exceptional case reports will also be presented. 
 
 
Conclusion 
mEHT and FR-WBHT are safe treatments with very few adverse events or side effects, 
allowing patients to maintain a high quality of life.  Moreover, our initial data indicates that 
the addition of these therapies into an integrative oncology setting provides benefits to PFS 
and OS, as well as to QOL. 
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Abstract  
Modulated electro-hyperthermia (mEHT), a non-invasive, loco-regional complementary of 
radio- or chemotherapy, can by itself induce selective heat shock and cell stress in malignant 
tumors at ~42oC. Based on the published results we briefly summarize what has been 
revealed on the molecular background of tumor damage caused by mEHT treatment.  

A single mEHT shot of 30-60 min provoked significant upregulation of -H2Ax (indicating DNA 
double strand brakes) and tumor destruction in colorectal cancer models, both in vitro and in 
vivo, dominantly following programmed tumor cell death mechanisms. Apoptotic response 
was diverse based on the (epi) genetic makeup of treated tumors and following both extrinsic 
(casp-8+) and intrinsic (translocated Bax & Cytochome C) caspase-dependent (casp-3+; in 
C26), or AIF-mediated (in p53 mutant HT29) caspase-independent pathways. Treatment 
response in C26 in vitro involved the upregulation of Ser15 phospho-p53 (indicating escape 
from Mdm2 control) and p21waf1 (the mediator of cell senescence), accompanied by the 
elevation of the pro-apoptotic PUMA, Bax and Bak-1 and the downregulation of the 
antiapoptotic XIAP, Bcl-2 and Bclx. Furthermore, mEHT treatment synergized with 
Doxorubicine chemotherapy. In histiocytic lymphoma (U937) both extrinsic and intrinsic 
caspase-dependent apoptosis was driven by phosphorylation of the c-Jun N-terminal kinases 
(JNK). 

In vivo, early apoptosis was supplemented by complete cell cycle arrest shown by Ki67 
negativity, and the occurrence and release of DAMP (damage associated molecular pattern) 
signals including chaperons such as calreticulin, Hsp70 and Hsp90 and the high mobility 
group1 (HMGB1) protein. After single treatment, the progressive tumor damage and 
accumulation of CD3 positive T-cells, including granzyme B+/CD8+ cytotoxic cells (granzyme 
B+/CD8- NK cells) as well as S100+ antigen presenting dendritic cells (APC), were consistent 
with a secondary, immunogenic cell death (ICD) mechanism added to the primary effect of 
mEHT. Furthermore, treatment response could be associated with elevated levels of 
glycolytic enzymes in vivo, and with increased lactate production and reduced buffer capacity 
(and pH) in cultures. mEHT treatment also supported antitumor immune response when 
combined with tumor-specific, intratumoral dendritic cell delivery involving tumor sites 
distant from the treated focuses (Abscopal effect).  

In summary, radio- or chemotherapy can be supported by the inherent antitumor effects of 
mEHT, which can induce diverse, tumor-specific apoptosis pathways and antitumor immune 
response too. Besides direct heat induction in the extracellular space due to elevated 
glycolysis (Warburg-effect) and ion-concentration in cancer, mEHT may also act directly on 
cell membrane rafts (where local electric loss/absorbtion peaks), which concentrate ion 
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channels and transmembrane receptors. These features may explain the higher efficiency of 
mEHT compared to traditional hyperthermia under the same temperature. 

This study has been supported by the Hungarian National Research, Development and 
Innovation Office (NVKP_16-1-2016-0042). 
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Introduction 
The effective therapy of triple-negative breast cancer (TNBC) has not yet been achieved. 
Modulated electro-hyperthermia (mEHT) is a novel adjuvant antitumor therapy, based on the 
highly selective heating of the tumor tissue by a 13.56 MHz radiofrequency current induced 
electric field.  

Aims 
Our aim was to investigate the effects of repeated mEHT treatment in a triple-negative 
mammary carcinoma bearing mouse model. 

Methods 
4T07 cells were inoculated orthotopically in female BALB/c mice. Tumor growth was 
monitored in vivo by digital caliper and ultrasound (Phillips Sonos 5500). The mEHT (n=8) or 
sham (n=9) treatments started 7 days after inoculation and were repeated 5 times, on every 
other day. Mice were euthanized 1 day after the fifth treatment and the tumors were 
dissected, weighed and processed for histology and molecular biology techniques. The ratio 
of the damaged area compared to the whole tumor area (Tissue Destruction Ratio, TDR) was 
evaluated on H&E and cleaved caspase-3 stained sections, while HSP70, a common damage-
associated molecular signal, Ki67, a proliferation marker and p21, a tumor suppressor protein 
expression were analyzed on immunohistochemical staining with the HistoQuant module of 
the CaseViewer Software (3DHistech). 

Results 
There was a significant decrease in tumor growth (sham: 5.7x, mEHT: 2.4x relative to pre-
treatment (day 6) size, p<0.0001) and weight (sham: 288.3±58.1 mg vs mEHT: 85.3±21.3 mg, 
p<0.05) in the mEHT treated group, compared to the sham group. The HSP70 stained area in 
the non-destructed tumor tissue was 5.2 fold higher in the mEHT treated group, compared to 
the sham group (p<0.05). Moreover, the Ki67 positive nucleus / mm2 count was significantly 
lower (sham: 2823.4±211.9 pcs/mm2 vs mEHT: 1736.7±315.3 pcs/mm2, p<0.05) and the p21 
positive nucleus / mm2 count showed increasing tendency (sham: 127.0±25.3 pcs/mm2 vs 
mEHT: 242.2±78.2 pcs/mm2, p = 0,073) in the mEHT treated group, compared to the sham 
group. 

Conclusion 
Our findings suggest, that repeated mEHT could lower tumor cell proliferation by promoting 
cell cycle arrest in vivo. Thus, mEHT could be a possible alternative adjuvant therapeutic 
strategy for TNBC cancer patients. We plan next generation sequencing to elucidate the 
biological mechanism behind the effects of mEHT. 

NVKP_16-1-2016-0042 
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Background & Objective 
The majority of pancreas malignancies are adenocarcinomas, which show poor outcome. 
Despite of sophisticated chemotherapy guidelines, those tumor types react very poorly to 
any treatment regimens, thus new combinations and treatment approaches are intensively 
searched for. Modulated electro-hyperthermia (mEHT) is a complementary non-invasive 
cancer treatment modality which uses impedance-coupled radiofrequency to generate 
selective cell stress and destruction at <42oC in malignant tissue. Here we studied the 
mechanism of action of mEHT treatment alone and in combination with radiotherapy in Panc-
1 and Capan-1, two aggressive pancreas adenocarcinoma cell lines.  
 
Methods 
Panc-1 and Capan-1 cells grown on coverslips were treated with mEHT using LabEHY100 
(OncothermTM) for 60 minutes, irradiated with 2 Gy using 137 Cs source or exposed to 
combined therapy. To evaluate the effect of treatment on cell death morphological changes 
were analyzed, apoptosis was measured using Annexin V/ 7-AAD staining, the ALDH+ cancer 
stem cell fraction (CSC) and also the presence of phosphorylated gamma histone H2AX (using 
both immunocytochemistry and flow cytometry). 
 
Results 
Morphological changes (apoptotic bodies, dead cell residues) were observed in both cell lines 
treated with mEHT. The late apoptotic cell fraction (Annexin V+/7-AAD+) was significantly 
higher in mEHT alone or 2 Gy + mEHT treated samples than in the irradiated or control groups. 
The CSC fraction decreased both after mEHT or combined mEHT-radiotherapy treatments, 
while radiotherapy alone had no remarkable effect on CSC population. The γ-H2AX was 
upregulated in all treated samples detected by both immunocytochemistry and flow 
cytometry. 
 
Conclusion 
mEHT induced massive apoptosis in both cell lines tested and sensitized cells to radiation. 
Elevated levels of the double DNA-strand break marker γ-H2AX in mEHT treated samples 
suggest that the primary mechanism of tumor destruction by mEHT is the induction of DNA 
lesions, which ultimately lead to apoptosis. Furthermore, mEHT alone or combined with 
radiation significantly reduced the ALDH+ CSC population. 
This study was founded by the NKFIH-NVKP_16-1-2016-0042 grant. 
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Background 
Brain tumor therapy with hyperthermia  and with an electric field is approved by the United 
States Food and Drug Administration (FDA). There are interesting studies on glioma therapy 
with modulated electro- hyperthermia (mEHT), which combines the heat-therapy with an 
electric field. Clinical researchers had found the mEHT method feasible for not only palliative 
but reported also evidence of therapeutic response. 
 
Purpose 
To monitor the efficacy and safety of modulated electro-hyperthermia (mEHT) for the 
treatment of relapsed malignant glioma and astrocytoma. 
 
Methods 
We collected data retrospectively on 150 patients that were affected by malignant glioma 
and astrocytoma. Inclusion criteria were: informed consent signed, >18 years old, histological 
diagnosis of malignant glioma or astrocytoma, failure of previous temozolomide-based 
chemotherapy and radiotherapy, indication for treatment with mEHT as the palliative setting. 
mEHT was performed using a capacitive coupling technique keeping the skin surface at 26 C° 
and 40-42.5 C° inside the tumor for > 90% of treatment duration (20-60 minutes). The 
applied power was 40-150 Watts. Results of mEHT were compared to those of the best 
supportive care (BSC).  
 
 
Results 
150 consecutive patients were enrolled in the study, 111 (74%) had glioblastoma multiforme 
(GBM), and 39 (26%) had astrocytoma (AST). mEHT was performed to 28 (25%) of GBM and 
25 (64%) of AST. 
Tumor response analysis three months after mEHT was 29% for GBM and 48% for 
astrocytoma, whereas it was 4% for GBM and 10% for AST for the group that did not receive 
mEHT. 
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The median overall survival (OS) of the whole study population was 9 months (range 5-108) 
for GBM and 16 months (6-156) for AST group. We observed 3 long survivors at 156, 60, 62 
months in AST group. 
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Introduction 
Mild hyperthermia has been known to enhance the response of tumors to radiotherapy or 
chemotherapy by increasing tumor blood flow, thereby increasing tumor oxygenation or drug 
delivery. The purpose of this study was to assess the changes in temperature and blood flow 
in human cervical cancer in response to regional heating with modulated electro-
hyperthermia (mEHT). 
 
Methods 
The pelvic area of 20 patients with cervical carcinoma was heated with mEHT. The peri-tumor 
temperature was measured using an internal organ temperature probe. The tumor blood 
flow was measured using 3D color Doppler ultrasound by determining the peak systolic 
velocity/end-diastolic velocity ratio (S/D ratio) and the resistance index (RI) within blood 
vessels. 
 
Results 
The mean peri-tumor temperature was 36.7 ± 0.2°C before heating and increased to 38.5 ± 
0.8°C at the end of heating for 60 min. upon heating for 30 and 60 min, respectively, and was 
37.1 ± 0.3°C at 30 min after heating. The S/D ratio was 1.65 ± 0.20 at baseline, 1.40 ± 0.13 and 
1.22 ± 0.09 upon heating for 30 and 60 min, respectively, and 1.40 ± 0.16 at 30 min after 
heating. The RI was 0.40 ± 0.12 before heating, 0.29 ± 0.11 and 0.19 ± 0.06 upon heating for 
30 and 60 min, respectively, and 0.30 ± 0.10 at 30 min after heating. The marked declines in 
RI and S/D values strongly demonstrated that heating significantly increased tumor blood 
perfusion.  
 
 
Conclusion 
Regional heating of the pelvic area with mEHT significantly increased the peri-tumor 
temperature and improved the blood flow in cervical cancer. This is the first demonstration 
that the blood flow in cervical cancer is increased by regional hyperthermia. Such increases 
in temperature and blood flow may account for the clinical observations that hyperthermia 
improves the response of cervical cancer to radiotherapy or chemotherapy.  
 
Keywords: intra-tumor blood flow, peri-tumor temperature, electro modulated-hyperthermia 
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Introduction 
Modulated electro-hyperthermia (mEHT) is a non-invasive method for locally targeting tumor 
cells by applying radiofrequency (RF) of 13.56 MHz. Tumors have elevated glycolysis due to 
the Warburg effect. As a result, there is increased lactate production and reduced electric 
impedance in tumor cells, leading to increased permittivity and conductivity, which support 
mEHT to selectively induce apoptosis in malignant tumor cells. Here we look at the protocol, 
optimized for treating melanoma lung metastasis using mEHT in a mouse model. 
Methods 
Lung vs laryngopharyngeal temperature correlation setup 
Measuring lung temperature is crucial to ensure that the target temperature of 41-42 °C is 
reached and maintained during treatment. Direct measurement of lung temperature during 
treatment, however, is highly invasive and could result in extensive damage to the treated 
lungs. Here, we sort out to establish a method of measuring lung temperature indirectly by 
demonstrating that a strong correlation exist between the main bronchi and 
laryngopharyngeal temperature. 
Treatment setup and protocol – pilot studies 
Lung metastasis was induced by tail vein injection of B16-F10 melanoma cells into C57Bl/6 
mice. The following day mice were treated with mEHT (n=6). mEHT treatment of the lungs 
was performed every third day for a total of 6 times with LabEhy200 (Oncotherm TM) with a 
treatment protocol set up to maintain 41-42 °C inside the lungs. Treatment was done with a 
regular round electrode that covers the thorax. Mice were sacrificed on day 18 and metastatic 
nodules were counted. 
Electrode re-design 
Pilot studies with regular round electrode covering the thorax revealed extensive burning on 
the skin underlying the upper treatment electrode. This may have been caused by the relative 
high impedance of structures (sternum, ribs, air in lungs) in the thoracic region causing a 
higher power concentration on the overlying skin. Although the target temperature range of 
41-42 °C in the lungs was achievable, an unavoidable side effect was the observed burning. 
We therefore aimed to redesign a customized electrode for lung treatment, capable of 
preventing this burning. 
 
Results and discussion 
Text Our results demonstrate that a temperature correlation exist between the main bronchi 
and the laryngopharynx in mice with an average laryngopharyngeal-bronchial temperature 
difference of 1.44 ± 0.46 °C (n = 4). Pilot studies also demonstrated that, when mice induced 
with B16-F10 melanoma in the lungs were treated with mEHT, a relative reduction in the 
number of metastatic nodules was observed compared to the control group. In addition, our 
redesigned electrode, customized for the lung treatment showed markedly reduced skin 
damage.  
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Conclusion 
Taken together, our results demonstrate that a temperature correlation exist between the 
main bronchi and the laryngopharynx in mice which proved useful in estimating the lung 
temperature during treatment by only measuring the laryngopharyngeal temperature non-
invasively. Our pilot studies indicated that mEHT treatment may have a beneficial effect in 
reducing the number of melanoma metastasis in the lung. 
 
Supporting Grant: NVKP 16-1-2016-0042. 
 

 



Oncothermia Journal, Volume 24, October2018             488 
 

 
 
 
 



Oncothermia Journal, Volume 24, October2018             489 
 

 
 
 
 
 
 
 
 

Clinical Case Report   
mEHT - Results on CA - Esthesioneuroblastoma- Brazilian Experience 

 
Pontes, Shirley1, Azevedo, Francisco2 

1Catolic University of Brasília – Brasil 
2Instituto Medicina Biológica Brasília 

 
E- mail: adm.imbiologica@gmail.com  

       E- mail: imbiologicabsb@gmail.com  
 
 
 

 
 

 
Presented at 36th ICHS, Budapest, 2018 

 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

 

Cite this article as: 
Pontes S. (2018): Clinical Case Report -mEHT - Results on CA - Esthesioneuroblastoma- 

Brazilian Experience; Oncothermia Journal 24: 489-491 
www.oncothermia-journal.com/journal/2018/Clinical_case_report.pdf  

 
 
 
 
 

mailto:adm.imbiologica@gmail.com
mailto:imbiologicabsb@gmail.com


Oncothermia Journal, Volume 24, October2018             490 
 

 
Clinical Case Report 

mEHT - Results on CA - Esterioneuroblastoma - Brazilian Experience 
 

Pontes, Shirley1; Azevedo; Francisco H. F. MD2  
1Depto Gerontology on University Católica of Brasília 

adm.imbiologica@gmail.com 
2Instituto de Medicina Biológica 

imbiologicabsb@gmail.com 
 

 
Abstract 
Cancer incidence in Brazil is as high as in developed countries. The Brazilian Unified Health 
System (SUS), which provides health care to the majority of the population, offers conventional 
oncology treatments such as chemotherapy, radiotherapy, hormonal suppressors and surgery. 
The possibility to offer modulated electro-hyperthermia (mEHT) is not yet being considered by 
the Government. There is, nevertheless, a growing number of cancer patients interested in the 
benefits of mEHT. Some of them, after being treated with traditional methods, see new hope in 
mEHT. Others see it as a complementary treatment. This report does not intend to provide 
scientific data, but rather a clinical contribution. Its aim is to present a case study, showing a brief 
patient history, the evolution of malignancy despite conventional treatments (chemotherapy, 
radiotherapy and immunotherapy) and the results with mEHT as well as support therapies. 
Conventional treatments were undertaken from 2015 to 2017, but were interrupted at the end 
of 2017 due to high toxicity. The treatment with mEHT and support therapies were provided from 
January to April 2018.The patient is male, white skin, 47 years old, diagnosed in 2014 by biopsy 
with Esthesioneuroblastoma (CID 10 C30). The clinical assessment at the beginning of the 
treatment with mEHT was: important edema on the left side of the face, severe convergent 
strabismus in the left eye, duplicated vision; patient reporting sedentary lifestyle, unrestricted 
feeding, insomnia, feeling depressive, discouraged, unable to work and drive, suffering sequel 
from previous and recent treatments, and weight loss of 20 kilos. PROTOCOL:  mEHT -130 W/ 
60min 3 X week total of 36 sessions; no chemotherapy or radiotherapy;  oxygen therapy by 
Manfred Von Ardenne, galvanic micro-current, pulsed magnetotherapy field, Rife frequency 
therapy (36 session - 20 min), endovenous supplementation of minerals, vitamins, amino acids 
(500 ml X 12 session) and curcumin supplementation (SC 24 X 200 mcg, 2 ml), ozonetherapy 
rectal twice a week, reduced intake of simple carbohydrates, Joanna Budwig diet, homeopathic 
support, and "a more healthy lifestyle”. The RESULTS on PETscan dated of April 2018 and the 
oncological evaluation confirms the total remission of the Esthesioneuroblastoma and cervical 
lymph nodes, total remission of the facial edema, and 90% strabism recuction. The clinical 
impressions show significant improvement of energy and quality of life, and great improvement 
of vision. A slight strabismus still remains to be analyzed by the ophthalmologist. The patient 
continues with a low carb diet. The patient is able to safely drive and returned to normal work 
activities. Suggested oncological follow-up every six months. 
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Introduction 
Local hyperthermia in oncology has numerous challenges which must be solved for further 
development of this excellent method. We have to clearly recognize what are the drawbacks 
and find the way to eliminate them using the latest technical and medical knowledge. 
Application of hyperthermia apparently looks (but only looks!) very simple, so various 
“household” or technically underdeveloped solutions are applied widely, which tends to 
charlatanism and has a danger about the complete negative opinion from the medical 
experts.  
 
Methods 
There are multiple approaches to heat up the tumor homogeneously as much as possible 
satisfying the necrotic cell-killing, how CEM43 dose definition requests it. This dose has some 
basic problems: (1) scientifically the formal fit to the data of the measurements is incorrect 
by its dimensionality due to the difference of the temperature is used without its actual 
physical dimension, (2) technically it requests solving the deep selective heating with its 
proper temperature control; (4) further technical challenge is the proper measurement of the 
heating homogeneity of the anyway heterogenic tumor; (3) experimentally it is based on 
necrosis (in vitro reference) which is far away from the medical reality; (4) medically it does 
not consider the physiological data (blood-flow, invasion, dissemination, non-necrotic cellular 
changes, etc. The proper dose definition is a crucial request build acceptance of the 
oncological hyperthermia worldwide [1].  

 

Results 
The attempts by artificial focusing of the electromagnetic waves have partial solution 
considering only the properly heated portion of the tumor (Tx percent of CEM43Tx). 
Furthermore, escaping from the medical encounter, only local control is chosen like the 
endpoints of the trials or only locally advanced tumors (metastases do not exist) are included 
in the trial protocols. This limits the applicability of oncological hyperthermia to the less life-
threatening stages, while its application is usually applied after when the low-line 
conventional treatments offer unsatisfactory results. Additional drawback of hyperthermia is 
the rapid development of non-hyperthermia therapies, like the targeted therapies, 
personalized therapies and immune-oncology. Our primary task is to avoid the declining 
prestige of oncologic hyperthermia. As a result of the direct facing of the problems we have 
to answer to special questions: 

1. What is the optimal deep hyperthermic temperature and how homogeneously does it 
have to be provided? 
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2. How to solve the selection between the healthy and cancerous cells, keeping the 
heathy cells unharmed, when recognizing the emphasized heterogeneity of the 
tumor? 

3. What is the dose which is accurate, reproducible and safe to control an optimal 
treatment? 

4. How the systemic malignancy (micro and macrometastases) could be blocked by local 
action of heating?  

There are numerous solutions proposed [2], [3], [4]. 

 
Conclusion 
Answers to the above questions and solutions for the challenges exist [5]. We have to 
conclude that our task is to reestablish the prestige of oncological hyperthermia that had 
shown so many good results as well as had produced multiple disappointing controversies 
until now.  
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Objective 
Most of the radiation therapies are local. The local control of the tumor in advanced cases is 
not enough for effective improvement of survival time, due to the systemic malignant spread 
forming macro and micro metastases which are the main life-threatening factor of cancerous 
diseases. The local treatment has to be extended by systemic (abscopal) effect. The 
appropriate immune-stimuli could extend the local method to systemic and acts 
disseminated cells in distant metastases, too. Our objective is to present the abscopal effect 
of modulated electro-hyperthermia (mEHT, oncothermia). 
 
Methods 
Non-ionizing radiofrequency (RF) electric current amplitude modulated by the time-fractal 
technique of relative low carrier frequency (13.56 MHz) is used [1]. The E-class RF-source and 
the impedance controlled capacitive coupling allows high efficacy targeting selectively the 
membrane rafts of the malignant cells [2]. The applied nano-selection makes certain 
deviations of cellular metabolic-processes of malignant cells. The cell-killing mechanism is 
connected to the nano-range energy absorption. The special process makes it available to 
present the genetic information of malignant cells to the antigen-presenting cells (APCs). 
There were various in-vitro and in-vivo immune-histochemical studies proving the selection 
and its effects.  
 
 
Results 
The method of mEHT causes significant apoptotic tumor-cell death. Mitochondrial Bax and 
release of Cytochrome C and nuclear translocation of apoptosis inducing factor AIF are 
measured [3], showing caspase independent and also excited caspase dependent pathways 
of the signal processes. Immunohistochemistry and apoptosis protein array proved elevated 
hsp70 and hsp90 expression and release them from the cell. The process forms damage 
associated molecular pattern (DAMP) concluding to immunogenic cell-death (ICD). The 
abscopal effect is proven by the in-vivo experiment using an intratumoral dendritic cell (DC) 
injection together with the mEHT for C3H/He mice inoculated with tumor in femoral region. 
The non-treated tumor in the abdomen was measured. The whole body antitumor effects are 
proven, [4]. Furthermore, mEHT plus DC administration significantly inhibits the CT26 tumor 
growth in BALB/c mice, while even the re-challenging of the tumor inoculation became 
impossible, [5]. In this case the abscopal effect works like vaccination. The combined mEHT-
DC treatment increases the myeloperoxidase concentration and CD3+ cells organizing 
specific T-cell response, [6].  
 
 
Conclusion 
Text 1mEHT induces abscopal effect by immune involving processes. Unlike conventional 
homogeneous heating of the tumor, this local treatment becomes systemic in consequence 
of the selective excitation of membrane rafts inducing DAMP and ICD. This way mEHT can 
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create a favorable tumor microenvironment for an immunological chain reaction which 
improves the success rate of intratumoral dendritic cell immunotherapy 
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Background  
mEHT is a relatively new kind of hyperthermia in oncology. It is a further development of the 
conventional heating methods.  
 
Aim 
Our objective in this presentation is to summarize our knowledge about the utilization of 
mEHT therapy from the practical perspective in gastrointestinal (GI) cancers and summarize 
our experience in our GI cancer patients treated with mEHT. 
 
Methods 
Thirty-four patients with advanced GI cancer (23 pancreatic, 7 colorectal, 3 hepato-biliary, 1 
esophagus, 1 neuroendocrine carcinoma) were treated in a 20-month period at the Cancer 
Center of Semmelweis University, with the instruments EHY-2000 and EHY-2030 
(Oncotherm Ltd., Budaörs, Hungary). One patient also developed breast cancer, and one 
patient (with esophageal cancer) only attended one session, thus, these were omitted from 
further analysis. 
 
Results 
All patients had inoperable and metastatic disease. The most common metastatic sites were 
lymph nodes (15), liver (12), peritoneum (8), lung (4), bone (1) and the kidney (1). The average 
time in treatment was 32.8 weeks (range: 1.0-95.0). Various chemotherapeutic protocols 
were applied, mostly gemcitabine alone or in combination and FOLFIRINOX containing 
regimina, but also platinum, tegafur, mitomycin C were administered. A two-week break in 
therapy was necessary in seventeen cases due to fever (8) and local discomfort or pain (6), 
pneumonia (2), and intolerance (1). Fifteen patients are still under treatment: 11 pancreas, 2 
hepatic, 1 neuroendocrine, 1 rectal cancer patient. Those, who finished treatment were mostly 
due to progression with fluid formation in the cavities or thromboembolism. 
 
Conclusion 
Complementary mEHT treatment of GI cancer patients is feasible and easy to administer. 
Most durable responses were seen in oligometastatic pancreatic cancers. Prognostic factors 
were not apparent based on analysis of clinicopathological properties. 
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Objective 
Malignant tissues have elevated glycolytic activity (Warburg-effect) which causes higher 
lactic acid and ion content in the extracellular space, thus selective energy absorption can be 
applied by specific electric fields. Modulated electro-hyperthermia (mEHT, tradename; 
oncothermia) is a non-invasive complementary to chemo- and radiotherapy, which uses 13.56 
MHz amplitude modulated field to induce cell stress (at 42oC) and damage. We showed that 
mEHT caused significant caspase-independent apoptosis and damage associated molecular 
pattern (DAMP) signal sequence in HT29 colorectal cancer xenografts of 
immunocompromised mice. Here we tested the mEHT following potential immune-response 
and tumor-damage in a mice allograft tumor model using immunocompetent animals.  
 
Methods 
Both femoral regions of Balb/C mice were subcutaneously inoculated with C26 colorectal 
cancer allografts were into. Right side tumors were treated with ~42°C mEHT for 30 minutes. 
The expression of heat shock, growth-, damage signaling and immune response associated 
proteins was tested in situ immunohistochemistry. 
 
Results 
mEHT treatment induced significant and progressive tumor damage in treated right-side 
tumors. Significant increase of cleaved/activated caspase-3 levels indicated caspase-
dependent apoptosis, which was proved by the elevated cytochrome-c release from the 
mitochondria and the significant increase in TUNEL positive tumor cell nuclei as well. There 
were no such members of the intrinsic programmed cell death pathway as the translocation 
of apoptosis-inducing factor (AIF) from the mitochondria into cell nuclei, or displacement of 
Bcl-2-associated X protein (Bax) from cytosol to mitochondria. Significant release of hsp70, 
HMGB1 and calreticulin which are known participants of DAMP signaling was also showed in 
mEHT treated tumors. Furthermore the number of S100+ dendritic cells and CD3+ T cells was 
significantly increased in the treated tumors, while the number of FoxP3+ regulatory T-cells 
remained unchanged. In addition, mEHT combined with the i.p. administration of a CD8+ T-
cell promoting chlorogenic-acid rich herbal seemed to initiate a significant tumor destruction 
in the untreated distant tumor site too. 
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Conclusion 
The C26 colorectal adenocarcinoma allografts have high proliferation index and lead to 
cancer cachexia in mice, which partly due to the impaired immune-response. In this study, a 
single shot mEHT treatment could induce a primary caspase-dependent programmed cell 
death and the release of stress associated DAMP signals. These were followed by a 
progressive accumulation of antigen presenting dendritic cells and CD3+ T-cells referring to 
an immunogenic cell death (ICD) mechanism, which could be extended to systemic anti-tumor 
response by a T-cell promoting agent. 
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Background  
Oncothermia (also known as modulated electro-hyperthermia, mEHT) is a current 
development among the conventional heating methods applied in oncology. mEHT can be 
considered as curative or palliative treatment for advanced stage, or elderly cancer patients 
with poor performance status and and/or multiple co-morbidities that otherwise limit the 
treatment options. 
 
Aim 
Here we report the case of 73-year-old patient diagnosed with grade III triple negative breast 
cancer (TNBC) with 10% TILs who was successfully treated with mEHT and went into complete 
remission. 
Patient presentation: Diagnosis was set up following PET/CT scan that showed breast tumor 
(18mm) with lymph node involvement (20mm) in left breast and axilla, that followed a core 
biopsy revealing grade III, triple negative breast cancer with 10% TILs in April and May 2017, 
respectively. Neoadjuvant platinum- and taxane-based chemotherapy was administered 
concomitantly with 24 sessions of mEHT at the Cancer Center of Semmelweis University with 
the instrument EHY-2000 (Oncotherm Ltd., Budaörs, Hungary). mEHT treatment was 
performed with power starting at 30-60 Watt with 5-Watt steps every 6 minutes to 50-105 
Watt. In two sessions lower maximum power was achieved as the patient’s skin showed signs 
for light burning. Effect of the treatment was clearly demonstrated first in June 2017 with 
tumor size shrinkage of 11mm and 16mm measured with ultrasound and mammography, 
respectively. A second ultrasound examination in October 2017 showed 10 mm tumor and the 
following PET/CT identified 8×3 mm lesion. In November, same year, pathological complete 
response (pCR) was achieved as no visible tumor was seen via mammography and after 
sector resection and axillary dissection as no tumor cells were detected by microscopic 
examination. Patient recovered well from chemotherapy side effects and operation. 
Discussion: Complete pathological response was observed in a grade III, triple negative breast 
cancer after neoadjuvant platinum- and taxane-based chemotherapy and concomitant mEHT 
treatment. The highest proportion of breast cancer cases reaching pCR following neoadjuvant 
chemotherapy is in the TNBC subset. Relatively high amount of tumor infiltrating 
lymphocytes at time of core biopsy and lack of specific immune stimulating treatment might 
be a sign of the immune-involvement in the molecular mechanism underlying the positive 
effect of mEHT treatment. Further research is needed to make effects and mechanisms of 
mEHT treatment deeper understood and its application more accepted. 
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Background and aims:  
There has been a significant improvement in the development and application of 
hyperthermia treatment and there is a continuous interest and ongoing clinical research in 
the field of hyperthermia. This study aim to evaluate the efficacy in terms of tumor response, 
pain reduction and improvement of quality of life due to modulated electro- hyperthermia 
(mEHT), for the treatment of cancer.  
 
Methods 
This was a retrospective observational clinical study. Patients were included in the study if 
they had >18 years, informed consent signed, indication for treatment with mEHT. 
Hyperthermia was performed with short radiofrequency waves of 13.56 MHz using a 
capacitive coupling technique keeping the skin surface at 26 C°. The applied power ranged 
between 40-150 Watts and the calculated average equivalent temperature in the tumors was 
above 41,5 C° for more than 90% of the treatment duration (20-60 minutes gradually). 
 
Results 
110 consecutive patients were enrolled in the study, tumor distribution was: 11 (10%) colon, 11 
(10%), ovary, 10 (9%) central nervous system, 10 (9%) breast, 10 (9%) liver 
(cholangiocarcinoma and HCC), 10 (9%) lung, 9 (8%) pancreas, 8 (7%) prostate, 5 (5%) 
pseudo mixoma peritoneii, 5 (5%)  stomach, 4 (5%) melanoma, 2(2%) mesothelioma, 3(3%) 
bladder, 3 (3%) liposarcome and 11 (10%) other type of tumor. Other chracteristics of the 
sample were: 50% presence of metastasis, 70% received concomitant radio or chemo-
therapy and median number of mEHT cycles was 8 (range 1-37). 
Tumor response analysis three months after mEHT showed 3% complete remission and 41% 
partial remission, 31 % of stable disease and 25% of progression. Median pain intensity and 
quality of life improved in 85% of the sample. mEHT toxicity was mostly mild (G1). The small 
total number of adverse events (5%) in this study supports the strong safety profile of mEHT. 
No complications were observed during the treatments. Cardiac evaluation was performed 
for all patients with EKG and echocardiography before and after the last cycle of mEHT. No 
significant variations were observed. 
 
 
Conclusion 
mEHT appears to have promising efficacy in adults with several types of tumor and it can be 
considered as a highly indicated palliative therapy. 
 
Keywords: modulated electro-hyperthermia, survival, tumor response, quality of life, pain 
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Aim 
To compare the response, duration of pain relief, and time to achieve pain relief after pain 
therapy (PT) with or without hyperthermia (HT) in patients with painful bony metastases. 
 
Methods 
Cancer patients with bony metastases and VAS score ≥5 on a 0-10 scale were treated with 
fentanyl patches (100 g every three days) and zolendronic acid (4mg every 28 days) 
combined with HT (PT + HT) versus PT alone. Hyperthermia was performed using the 
Onchotherm 2000 plus, with maintenance of the target temperature for 60 minutes /twice 
weekly for 2 weeks. The primary endpoint was VAS = 0-2 after treatment, and ECOG 
performance status reduction of at least one point from baseline evaluation.  
 
Results 
The study included 19 patients: 10 in the PT + HT group and 9 patients in the PT-alone group. 
Average age of the sample was 57 years (range 40-86). Median VAS for PT +HT group was 8 
at baseline and decreased to 3, 1 and 2 at 1, 3, 6 months after the start of HT respectively. 
Median VAS for PT-alone group was 8 at baseline and did not change at following time points. 
Median ECOG of PT +HT group was 2 at baseline and decreased to 1, 1 and 0 at 1, 3, 6 months 
after the start of HT respectively. Median ECOG for PT-alone group was 2 at baseline and did 
not change at following time points. 
 
 
Conclusion 
The addition of HT to PT significantly increases the pain control rate and ECOG compared 
with RT alone for painful bony metastases. 
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Figure 1) ECOG evaluation 

 

 
Figure 2) VAS evaluation 
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