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Oncothermia in Clinical Practice
Andrés Szasz, Professor, PhD

Background: Oncothermia clinical applications have been started in the 1990s in Germany. It is a German
medical method based on a Hungarian invention which reached the approval in the European Union in 1998,
and is still rapidly spreading all over the world. Oncothermia is nowadays present in 30+ countries, and
100,000+ treatments are provided per year. Together with the ‘classical' EHY2000 loco-regional device, the
intraluminal EHY1000 and the multi-local EHY 3000 series are popular. The devices are complemented by
laboratory devices for in-vitro and in-vivo research, as well as with numerous accessories helping the
oncothermia applications in practice.

Oncotherm as company has three branches: in Germany, in Hungary and in the USA. The R&D work and
production is executed in several countries.

Method: Oncothermia is theoretically a well-based [1], [2], and treatment modality is fortified by 7 patents.
Numerous publications (400) and running clinical trials (25) show its forceful present in the oncological
field. The number of research projects in various universities of the international Oncothermia community is
23. The number of the finished clinical studies (mainly retrospective, Phase | and Phase Il) is over 60,
originated from 5 countries and involving more than 3,700 patients.

Discussion: Our aim is to show the clinical case-reports, the systemic studies and the solution of the medical
challenges by Oncothermia. Based on the actual research results, Oncothermia goes further on the way of
the non-artificial nano-heating technology (membrane rafts are selected, [3]) and using the very promising
laboratory and preliminary clinical results Oncotherm points the tumor-vaccination by inducing immune
effects with the method, [4].

Conclusion: Oncothermia is a feasible and reliable method in oncology, hoping it will step into the position
of the fourth column of the oncological gold standards.
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Recovering to the Path to Complexity

Disease is loss of complexity!!
Comprehension of complexity of human body is needed.

The True Problem, Object and Task
in Oncology

The true problem

Canceris loss of dynamic cellular collectivity.
That isloss of systemic self-organized order.

The object of treatment
Not the tumoritself, but the PATIENT with tumor!

Our task

Activate and reestablish the self-organized homeostasis

Old Paradigm New Paradigm
forces to pursue absolute degree of temperature of should produce gradient of temperature between outside
tumor as a whole and inside of membrane of tumor cell

] o ) ) should aim apoptosis killing the malignant cells. Major
aims necrosis killing the tumor. Minor apoptosis happens ) )

) ] ] ) apoptosis happens through external (membrane) signal
through internal signal-path (mitochondria)

path
breaks the intercellular junctions should reestablish the intercellular junctions
intervenes in homeostatic control should support homeostatic control

should activate immune cells for immunogenic

blocks immune cells by excess heat-energy
cell-death

has high risk by excess heat-energy should have low risk by controlling energy dose
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A Phase I/11 Study of EHY-2000 Oncothermia Therapy

for Advanced Esophageal Cancer
Yasunori Akutsu, M.D., Ph.D.

Purpose: Recently a novel hyperthermia, which is called “Oncothermia” has been developed. Oncothermia
has some special characteristics, for example, energy can be accumulated to the tumor, and therefore,
tumor-specific heating is possible. For this reason, Oncothermia can be a candidate for the next generation
of hyperthermia. In Japan, we installed the first Oncothermia, EHY-2000, for human cancer patients in
Chiba University and have been conducting a phase I/11 study of EHY-2000 for advanced esophageal cancer.
Herein we report the current status of our clinical study.

Patients: Eligible criteria are as follows; a recurrent or unresectable esophageal squamous cell carcinoma
which have some measurable lesion according to RECIST. Age should be over 20 years old and less than 80
years, irrespective of gender. Patients who have a history of hyperthermia therapy were excluded.

Treatment procedure: One hour of 150 watts of irradiation is performed two times a week, and one course
consists of consecutive 4 weeks.

1 course 2 course
day 1,4 day 8,11 day 15,18 day22,25 day29,32

Treatment l l l l l l l l l l

Endpoints: Primary endpoint : Phase I: Evaluation of safety and adverse reactions. Phase Il : Immune
response and anti-tumor effects. Secondary endpoints: Phase | : QOL, Phase Il : QOL, OS, PFS

Current status of the trial: 7 patients have been enrolled so far. No severe adverse events are observed and
patients can comfortably undergo the treatment with good QOL.
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Preliminary Report of the Prospective Randomized Controlled Trials
: Evaluating New Modality of Locally Advanced Breast cancers Treatment and

Advanced Stage Hepatocellular carcinoma (HCC) by Loco-Regional Hyperthermia.
Somchai Thanasitthichai, M.D. FRCST
Department of Surgery, National Cancer Institute of Thailand

1. Concurrent Neo-adjuvant Chemotherapy and Loco-Regional Hyperthermia: the
New Modality of Locally Advanced Breast Cancer Treatment

Introduction:  Locally advanced breast cancer (LABC) usually has poor prognosis. Neo-adjuvant
chemotherapy (NAC) was proved to increase chance of long-term survival especially in cases that achieved
complete pathological response (cPR). Acidosis and low oxygen content could cause cancer cells arrested
and increase their aggressiveness. Therefore larger tumor would be more difficult to obtain cPR due to
higher chemo-resistant clone probability. However, these hypoxic cells were also vulnerable to oxidative
stress especially when their microenvironment temperature increased. We hypothesized that combination of
NAC and local hyperthermia would be synergized and enhance the treatment outcome of LABC.

Method: To evaluate the effectiveness of this hypothesis, we conducted a randomized controlled trial to
compare cPR rate between conventional NAC and NAC plus local hyperthermia (HT+NAC) in 30 cases of
LABC treatment during December 2012-August 2014 at National Cancer Institute of Thailand.

Result:  Up to date (15 Aug 2014), 27 of 30 pathological specimens (15 of NAC and 12 of HT+NAC) have
been completely evaluated. With HT+NAC, there was 25% (3/12) cPR of primary tumor. 16.6% (2 of 12)
achieved cPR both primary tumor and ALN. 16.6% (2/12) was nearly cPR of primary tumor. While there
was no cPR and 6.6% (1/15) was nearly cPR of primary tumor in conventional NAC.

Conclusion: Our preliminary data showed that hyperthermia likely potentiated the pre-operative
chemotherapy effectiveness in LABC. However the long-term outcome benefits in term of local recurrence
and overall survival rate need further evaluated.
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2. Effectiveness of Advanced Stage Hepatocellular Carcinoma Treatment by
Loco-Regional Hyperthermia.

Background: Hepatocellular carcinoma (HCC) was one of the leading causes of cancer death in Thailand
and Asia. In respective cases, surgery might offer the long term survival probability. Unfortunately, only
10-15% of HCC were operable. The palliative treatment of advanced stage HCC depended on TACE or local
ablation. As the underlying condition of liver cirrhosis and the natural history of HCC, there were a lot of
cases that TACE could not be performed such as, infiltrative lesions, large tumor, multiple masse, concurrent
with portal vein thrombosis, insufficient liver remnant or co-morbidity. The management of this group of
patients usually was supportive care (SC). The average survival time was only few months. The major cause
of death of HCC came from local expansion induced complications (portal, hepatic vein and/or IVC
thrombosis, bleeding from tumor rupture) or organ failure than systemic metastasis. Therefore if the
treatment could reduce the primary tumor burden and their complications without deteriorated normal liver
cells, the survival time should be increased. The concept of hyperthermia (HT) induced cancer apoptosis has
been proposed for many decades, however the outcome of this kind of treatment was inconclusive.

Method: To evaluate the effectiveness of HT for palliative treatment, we conducted a randomized controlled
trial to compare overall survival time between HT and SC in 30 cases of advanced stage HCC without
further radiologic intervention or other treatment modality (tumor progression after TACE, major portal vein
thrombosis, pulmonary metastasis) during December 2012 — August 2014 at National Cancer Institute of
Thailand.

Result: Up to date (25 August 2014), 22 cases of advanced stage HCC (12 HT and 10 SC) were evaluated
for AFP and the radiologic imaging. The mean survival time of HT group was 5.9 months (1-20 months) and
SC was 2.2 months (1-5 months). 25% (3/12) of cases in HT group has some evidences of the treatment
response (decrease tumor size, decrease portal vein thrombosis, decrease AFP level). In non-responders of
HT (9/12), mean survival time was similar to SC group 2.7 months (1-7 months).

Conclusion: Our preliminary data showed that mono-therapy hyperthermia seem to have survival benefit in
some cases of advanced stage HCC. However the selection criteria for the responders need further evaluate.
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Current Status of Oncothermia Therapy in Korea
Joon H. Kim, MD., PhD

Oncothermia has only 7 years’ experience in practices of clinical oncology in Korea. Despite of this short
history, 64 hospitals including 13 university hospitals and 8 general hospitals have used it widely and more
hospitals are preparing to launch this cancer treatment method.

In 2010 Korean Oncothermia Study Group (KOSG) was established. KOSG has held the annual meeting
since 2010 to expand the knowledge and achieve the basic and clinical evidences of Oncothermia. Four
basic researches and seven clinical trials are being prepared and conducted by KOSG. In addition to annual
academic meeting, KOSG held the first technician meeting this June for improving the skills of nurses,
radiologists and other paramedics using Oncothermia.

According to the reports of KOSG presented at annual meeting, various kinds of treatment methods
including conventional or alternative therapy have been applied to cancer patients using Oncothermia. The
side effects of Oncothermia were endurable. Minor number of treated patients suffered skin burn, general
weakness and diaphoresis. Because of its short duration of introducing Oncothermia it was impossible to
evaluate the response rate or survival rate systematically. But the satisfaction rate of cancer patients and
doctors about Oncothermia were high. In the future well-designed clinical trials conducted by KOSG will
show the efficacy and safety of Oncothermia therapy.

As a conclusion, despite of small number of reports and relatively not long period, it seems that
Oncothermia is feasible good therapeutic modality for some cancer patients. KOSG will continue the
researches and present the study results at major oncology meetings in the future. The collaboration study
between the researchers and clinicians around the world who have concern about Oncothermia may shorten
the time for clarifying the efficacy of Oncothermia.
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