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Abstract

According to the patient's wishes, hyperthermia is an adjuvant
therapy with an image as a treatment option; however, facilities
that can provide this treatment are limited. We prioritize patients’
wishes at our hospital. Herein, we report the current situation along
with reports of five patients who were treated with hyperthermia
combined with extremely low-dose chemotherapy with in over
6 years. Five patients in their range of 42 years—72 years were
histologically diagnosed with prostate cancer. The Gleason scores
of the patients were 3+ 4,4 +4,5+5,8,and 5 + 5, respectively. No
metastasis was observed in any case. The treatment interval was
once a week immediately after the commencement of treatment,
six cycles were administered as one course, and after 2—3 courses,
the therapy was continued at a frequency of approximately once
a month. Outpatient treatment was performed for up to 15
years, and the level of prostate-specific antigen was stable at
approximately T ng/mL in four cases and 4 ng/mL-6 ng/mL in
one case. Our treatment appears to be effective in patients with
a high probability of developing Castration-Resistant Prostate
Cancer as it suppresses disease progression over a long period.

Abbreviations

IPSA: Initial Prostate Specific Antigen; CAB: Combined Androgen
Blockade Therapy; IMRT: Intensity Modulated Radiation Therapy;
WW: Watchful Waiting; CDDP: Cis-Diammine Dichloro-Platinum
(II); DXT: Docetaxel; GnRH: Gonadotropin Releasing Hormone;
CRPC: Castration-Resistant Prostate Cancer; mEHT: Modulated
Electro-Hyperthermia

Introduction
The goal of cancer treatment is to eradicate cancer through
surgery, radiotherapy, or chemotherapy completely. The other
goal is to live with cancer for a long period while suppressing
cancer symptoms and controlling exacerbations, even without a
complete cure.

Hyperthermia as a form of therapy has been used since the
1950s [1] and has long been used to treat various malignant
tumors. Its effectiveness has been reported in combination with
radiotherapy and anticancer drugs [2-4]. On the other hand,
magnetic hyperthermia, which acts inside the cells directly, has
also been tried previously and applied to various cancer types
[5,6]. However, this treatment is an adjuvant therapy with an image
as the treatment of choice at the patient’s request. Although the
available facilities are gradually increasing, they are still limited.

Infact Publications LLC

Page 1



Clinical Case Reports Journal

ISSN: 2767-0007

On the other hand, this treatment is one of the low-aggressive
therapies with minimum side effects, does not decrease the
effectiveness of the combination of low-dose anticancer drugs,
and can be used for a long time. Furthermore, several patients
request this treatment.

Insurance coverage for hyperthermia treatment was expanded
in April 2020 in Japan, making it financially easier to receive
treatment. Moreover, the need for hyperthermia treatment is
gradually increasing owing to the rapid spread of information
through the Internet. Therefore, in recent years, new models have
been developed, and this therapy has entered a new generation.

In April 2021, we introduced a new model, “ASKF 8" (Shonai
Creative Industry Co., Ltd. Japan) (Figure), in addition to the
“Thermotron RF8" (Yamamoto VINITOR Co., Ltd. Japan), which
we have been using for a long time, to make thermotherapy
available to meet the needs of our patients. When localized,
prostate cancer is considered a good indication for hyperthermia
therapy. There have been reports in Japan since the 1980s [7] and
several basic and clinical reports worldwide [8-11]. Herein, we
report the cases of five patients with prostate cancer who were
treated with hyperthermia in combination with extremely low-
dose chemotherapy for more than 6 years. We also present the
current status of treatment for cancer patients at our hospital.

S

Disk electrode —\ : "

Cooling water
circulation

Figure: A: Treatment scene Author and certified nurse working on treatment.

This system generates high-frequency current from a disk electrode that passes through a coolant circuit to reach the electrode on the opposite side. The affected area was

targeted at the center of the disk.

B: Local hyperthermia targeting the mass in which a high-frequency current is emitted from the front of the patient and irradiated to the affected area.

Quoted with permission from ASKF 8" (Shonai Creative Industry Co. Ltd. Japan) pamphlet.
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Case Presentation

We managed five histologically diagnosed prostate cancer
cases in patients aged 42 years—72 years, and the age at the
commencement of treatment was used. The Gleason scores of
the patientswere 3+4=7,4+4=8,5+5=10, 8 (no description
given), and 5+ 5 = 10, respectively, and the initial Prostate Specific
Antigen (iPSA) ranged from 4.9 ng/ml to 10.5ng/mL. None of
the patients had metastases at diagnosis. Combined Androgen
Blockade Therapy (CAB) was used as pretreatment in four
patients, and Intensity-Modulated Radiation Therapy (IMRT) was
administered to one patient.

The background for introducing hyperthermia was as follows:
in one patient, watchful waiting was initially performed owing
to the patient’s refusal of hormone therapy. The patient later
accepted hyperthermia at the recommendation of his physician,
who had been in charge of the patient since the initial diagnosis.
The patient also underwent IMRT and CAB simultaneously. The
other four patients were not convinced of the recommendation
for drug therapy other than surgery or hormonal therapy and
requested hyperthermia because they were concerned about
the side effects of aggressive therapy. The second patient still
received a combination of chlormadinone acetate, and his PSA
levels were measured. The other three had not received hormonal
therapy since the onset of hyperthermia therapy. All patients were
treated with cis-di ammine dichloroplatinum (Il) (CDDP), docetaxel
(DTX), or both in alternating extremely low doses (CDDP, DXT 5
mg/body each), two patients were treated with IMRT, and one was
treated with cyberknife (Table). Gonadotropin-Releasing Hormone
(GnRH) was not administered to any of the patients.

In all but one case, the imaging diagnosis was based on CT and
other imaging modalities that were regularly performed at our
hospital. In addition, the third patient underwent periodic PSA and
CT examinations during follow-up after IMRT at another hospital.

Results

After two or three courses, treatment was continued once a
month, and the highest priority was given to the patient's wishes.
The duration of treatment was 9, 8, and 6 years in cases 1, 3, and

Table: Details of the five cases.

5, respectively, and two patients were treated as outpatients for >
15 years. During the treatment period, none of the four patients
developed distant metastasis, their general condition was stable,
and no side effects of anticancer drugs were observed.

Although accurate quality of life scores was not obtained, all five
patients confirmed that their quality of life did not decline after
treatment and that they were able to continue treatment for more
than six years.

Discussion

At our institution, we administer low-aggressive cancer treatment
in line with the patient’s wishes. Although this was a retrospective
study and the number of patients was small, this report of five
patients with prostate cancer confirmed that all patients had
made satisfactory progress without developing Castration-
Resistant Prostate Cancer (CRPC). Although hyperthermia alone
is not sufficient to achieve the desired effect, many studies have
reported its use in combination with other therapies.

In 2006, Baronzio et al. reported that hyperthermia improves
the immune system of patients with cancer, in addition to the
previously reported relationship between heat shock proteins and
immunotherapy. They described it as a complex effect on cancer
involving many immune response systems [12]. In 1995, Tanaka
reported in detail the significance and role of hyperthermia in
combination with radiation therapy [13], and in 2008, he reported
its usefulness in the Hyperthermia Cancer Thermotherapy
Guidebook [14]. In particular, there have been many reports on
the usefulness of hyperthermia in combination with radiotherapy
for the management of prostate cancer [9-11]. Regarding
concomitant therapy with anticancer agents, Imada reported
that concomitant therapy with low doses of anticancer agents
in the same guidebook had fewer side effects and maintained
its efficacy. However, he emphasized that localized disease is an
important condition for useful effects [15].

In 2020, Oei et al. reviewed the mechanisms of hyperthermia,
combined with clinical and experimental results [16]. They
reported that the mechanisms of hyperthermia included inhibition
of various DNA repair processes, direct and indirect reduction of

Age (years) | Firstvisit | GS iPSA(ng/mL) | Number of | Combination therapy Pre- Reasons for treatment
treatments treatment selections

49 2013 4+4 |64 163 IMRT+CDDP 5 mg, DTX 5 mg alternately WW Declined hormonal
—DTX 5mg therapy

63 2007 3+4 |49 151 CDDP 5mg, DTX 5 mg alternately + CAB Patient’s wishes
clomazinone acetate 25 mg

65 2014 5+5 |10.5 88 DTX 5 mg CAB+IMRT | Patient's wishes

59 2007 8 8.7 183 CyberKnife—~CDDP 5 mg CAB Patient’s wishes
—CDDP 5 mg, DTX 5 mg alternately

72 2016 5+5 |84 70 IMRT+ CDDP 5 mg, DTX 5 mg alternately CAB Patient's wishes

GS: Gleason Score; iPSA: Initial Prostatic Specific Antigen; IMRT: Intensity Modulated Radiation Therapy; CDDP: Cis-Diammine Dichloro-Platinum(ll); DTX:
Docetaxel; WW: Watchful Waiting; CAB: Combined Androgen Blockade Therapy.
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hypoxic tumor cell percentages, enhancement of drug uptake, and
increased perfusion and oxygen levels. As more research will be
performed, a multidisciplinary approach with different modalities,
including hyperthermia, might further increase antitumor effects
and diminish normal tissue damage in the future.

This is a great advantage for outpatient treatment facilities, such
as ours, that do not have inpatient wards, as it allows for less
aggressive treatment with reduced patient burden and schedules
according to the patient's preference. In the same guidebook,
Ueda states that prostate cancer is a good indication for patients
with localized disease, good radiosensitivity, and concerns about
the side effects of anticancer drugs and hormone therapy [17]. We
have used hyperthermia therapy in combination with low-dose
anticancer drugs for more than 6 years in patients with cancers
other than prostate cancer, and compliance has been excellent.
In particular, patients with prostate cancer are very sensitive to
DTX, and the five cases that were administered DXT in this report
were individual cases; therefore, we cannot make conclusions
regarding the usefulness of DTX in these patients. However, none
of the five patients has developed CRPC so far. Moreover, we
believe that we can respond adequately to patients with CRPC
who wish to receive less aggressive treatments.

In addition, Kanamori et al. reported a new concept of oncothermia
(Modulated Electro-Hyperthermia, mEHT) in hyperthermia cancer
therapy in detail [18]. Oncothermia, also known as mEHT, is a
new treatment method for cancer hyperthermia. It is important
to consider thermal effects and non-thermal effects (independent
of temperature rise), such as inducing programmed cell death
(apoptosis) of tumor cells and using low-power radio frequency to
reduce side effects, such as burns. This therapy is a useful option
for cancer treatment in combination with other therapies while
reducing side effects as much as possible. Several recent studies
on prostate cancer have also described the effectiveness of
hyperthermia combined with other treatments [19-21]. However,
in Germany, a 14-year study on prostate cancer focal treatment
(23,677 cases) showed that hyperthermia accounts for a very
small percentage (< 3%) and has not increased [22].

Many patients wish to avoid anticancer drug regimens and
immuno-oncology drugs, which may cause unpredictable side
effects. Given the ever-increasing number of patients who request
so-called low-aggressive therapies, we are confident that their
demand for hyperthermia therapy will increase in the future.

We sincerely hope that the number of facilities that provide
hyperthermia therapy will gradually increase through the use of
thermotherapy and that the environment in which patients can
receive low-aggressive treatment will expand.

Conclusions

We have reported five cases of hyperthermia in combination
with extremely low-dose chemotherapy for over six years. Our
treatment appears to be effective in patients with a high probability

of developing CRPCas it suppresses disease progression over a
long period.
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