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In the advanced metastatic stages of the malighant diseases the standard curative therapies usually fail,
and the patient receive palliative care only. In the case of modulated electro-hyperthermia (mEHT,
tradename oncothermia) this situation is common. The patients come to mEHT when no other curative
therapy is available, and mEHT tries to turn the simple palliation to the curative therapeutic approach again.
This could be with resensitization of the standard conventional therapies or applied mEHT in monotherapy
regime together with the best supportive care. The treatment setup in these cases is very individual, it
depends on the previous treatments and their results, the reason of the inapplicability of conventional
methods (like organ failure, hemato-complications, refractory status, intolerable side effects, comorbidities,
etc.). Due to the broad spectra of the patients and the missing availability of other active treatment for
comparison form randomized, the double arm is impossible.

Furthermore, sometimes highly personalized therapies combined with mEHT block the collection of the
homogeneous group and limit its double-arm randomization. Due to the above problems, many clinical
trials have prospective or retrospective datasets without comparison to the control-group formed by the
same cohort as the active one. The measured single arm naturally contains the relevant information;
however, in most of the cases, it is impossible to obtain it from the complex survival curve without a
reference. Our objective is to discuss the situations of the single arm evaluation. We give a method for the
mining of information from single arm study to increase the level of evidence of the measured dataset. The
basic idea of the data-separation is the appropriate parameterization of the non-parametric Kaplan-Meier
survival pattern by the psychometric poly-Weibull fit. With the Weibull decompaosition of the survival curve,
we can fit at least two subgroups of patients. The weighted sum of the decomposed fractions could be
optimized analytically and determining the best parameters of the components and the best composition
ratio of the weighted sum is also possible. We will show how the method works in a real clinical
environment through mEHT as a complementary method, applied curatively when no other conventional
curative therapies are available. The decomposed function of the non-responding group provides an
excellent agreement with the historical controls in the investigated group of patients with pancreatic cancer
and non-small-cell-lung-cancer studies.
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Challenge of hyperthermia in oncology

Main task of hyperthermia has to |:> : : H :
concentrate on these problems Survival time and qua“ty of life

The challenge of evidence
based statistical evaluation:

patients are heavily pretreated,
having large variety of advanced
stages with metastases, relapses

they are in fact in the
palliative phase only

no cohort can be collected

Conventional hyperthermia prospective or retrospective
concentrates on the tumor single arm study can be °n|y
constructed

How to deal with this challenge?
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The survival curve

Well-known Kaplan-Meier non-parametric estimation shows survival probability by time
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The Weibull function
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Two parameter conversion in the survival curve

Two parameters, mean and median could be transferred to nand ¢,
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Individuals alive
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Complete life-span of the patient
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Trials for advanced stages (NSCLC)
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survival probability
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Study of inoperable advanced pancreas carcinoma

Dani A, et al. (2008) Clinical study for advanced pancreas cancer freated by oncothermia. Forum Hyperthermie 1:13-20
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Survival probability

Study of advanced non-small-cell lung cancer

Szasz A (2014) Current status of oncothermia therapy for lung cancer. Korean J Thorac Cardiovasc Surg 47:77-93
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Study of advanced glioblastoma multiform, monotherapy

Sahinbas H, et al (2007) Retrospective clinical study of adjuvant electro-hyperthermia treatment for advanced brain-gliomas.
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Modified Hardin-Jones-Pauling (HJP) method

HJP argument: the expected survival of the patientsin a Challenge: Patient who had entered in palliative
follow-up time of a study is the average time involved in the phase early has less probability to survive longer.
study added to the final time of the observation.
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Quasi-control by modified HJP approximation

Overall survival 08

Measured single-arm Kaplan-Meier plot

Survival probability

pancreas carcinoma Control arm by modified HJP approximation

non-small-cell lung cancer

Survival probability

Glioblastoma multiform

The job is done
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