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It is difficult to determine who, for the first time, used heat or
hot instrument for treatment of malignant tumors. By the year of
2000 B.C., the use of cauterization for treatment of tumors was
one of the methods of treatment. Hippocrates was also aware of
the effect of fever in treatment of infectious disease, as well as
malignant tumors.

In 1866, Bush reported several papers in medical literature
claiming the relationship on disappearance of malignant tumors
and hyperthermia. This was followed by Coley�s innovative work
in 1893, which was published in The American Journal of Me-
dical Science, showing impressive results of fever on resolution
of malignant tumors. Due to some difficulties in achieving the
high temperatures, this work was lost in piles of medical litera-
ture. Then, in 1971, Coley�s work was published by Miller and
Nicholson which showed clearly that there was an advantage in
using fever about two to three degrees above the baseline tem-
perature in treatment of malignant tumors. Since then, centers
have tried to use this in combination, with radiation, chemother-
apy, and even immune therapy with some success.

In 1975 when Dr. N. Hornback, Dr. H. Shidnia and the late
Dr. R. Shupe were experimenting with hyperthermia, there were
many unknown problems we needed to further explore. We did
not know how long it would take us to solve the problems or to
find a way to use this new tool (at least it was new to us) for
treatment of our patients. Unfortunately, even though we have
had many good results in combining hyperthermia with radiation
or chemotherapy many unanswered questions continue to re-
main in the field. From the very early stages of experiments we
realized that biology was with us and physiology was against us.

The International Clinical Hyperthermia Society was foun-
ded in 1980 by Dr. Ned B. Hornback, Dr. Homayoon Shidnia,
Dr. Robert Shupe, Dr. John McLaren, Dr. Roy Page, and Dr. Haim
Bicher to provide a forum for members to discuss their ideas on
the use of hyperthermia and present their clinical experience at
meetings. Currently about 100 members representing 17 coun-
tries are involved in the work of Society. Twenty-two meetings
have been organized in different places to present the new re-
sults and original ideas to improve the hyperthermia application
in the combined treatment of oncological patients. The current
year, the year before the 21st Century and the Third Millenium, is
the year of the 20th anniversary of the International Clinical Hy-
perthermia Society (ICHS). We feel that it is important to sum-
marize the activity of ICHS and to recognize the principle achieve-
ments in the field of HT of its members. It is easier if we catego-
rize the use of hyperthermia in the following groups: external
application of hyperthermia, whole body hyperthermia (WBH),
intraperitoneal hyperthermic perfusion (IPHP), hyperthermia and
AIDS, and hyperthermia in benign prostatic hyperplasia (BPH).

Modulation of tumour microphysiology for improvement
of the efficacy of radiation, antitumour drugs as well as hy-
perthermia. Among the different approaches to improving tumour
responsiveness, one of the most promising is the modulation of
tumour microphysiology since several microphysiological para-
meters (e.g., pH, pO2, tissue perfusion, ion homeostasis, and en-
ergy status) can influence the action of the antitumour agent on
the tumour and damage repair after cytostatic treatment. Hyper-
thermia, which is now used as an effective radiosensitizer and
chemosensitizer, is most active under conditions of hypoxia, low
pH, and vascular stasis. Many authors have clearly shown the
possibility of improving the effectiveness of radio/chemotherapy
and hyperthermia by means of agents capable of modulating tu-

mour microphysiology. It is important to note that this modulation
must be selective to tumour tissue if maximum therapeutic gain is
to be achieved. Many agents have been tested with the aim of
modulating the tumour microphysiology, such as hydralazine, amy-
loride, nigericin, pentoxifylline, nicotinamide, flavone acetic acid,
misonidazole, tumour necrotic factor, erythropoietin, adrenaline,
mixamine, etc. But, the clinical use of these means is partly limi-
ted by side-effects, nonselectivity for tumour tissue, minimal in-
fluence on blood flow, and pH in tumour. At the same time, it has
been demonstrated that induced hyperglycemia (IHG) can selec-
tively inhibit blood flow and decrease pH in tumour tissue. These
effects of IHG have been thoroughly investigated by several
authors, including a number of ICHS members, and the effective
combination of IHG both with hyperthermia and chemotherapy as
well as radiotherapy has been shown both experimentally and in
the clinical setting.

Over 1300 patients have been treated by combined therapy
supplemented with IHG. I.v. infusion of 20 or 40% glucose solu-
tion at a rate ranging from 20 till 80 mg/kg per minute during 1.5�
6 hours has been used for hyperglycemia induction. IHG was com-
bined with radiotherapy (RT), chemotherapy (ChT), WBH, local
hyperthermia (LHT) as well as thermoradiochemotherapy. Tumour
sites were different: head and neck tumours, gastric cancer, rec-
tal carcinoma, ovarian carcinoma, mammary carcinoma, lung can-
cer, malignant melanoma, soft tissue sarcoma, renal cancer, brain
malignant glioma, etc. There are data concerning the treatment of
more than 300 patients by the combination of �WBH+IHG+ChT�
(von Ardenne Institute for Applied Medical Researches, Dresden,
Germany); more than 100 patients by �IHG+RT� or �IHG+ChT�
(Oncological Cancer Center, Moscow, Russia); 216 patients by
�IHG+RT� (lung cancer), 138 � �IHG+ChT� (gastric cancer), over
200 by �WBH+IHG+ChT� (Research Institute of Oncology and
Medical Radiology, Minsk, Belorussia); over 100 patients by
�LHT+IHG+RT� (Research Center for Medical Radiology, Obnin-
sk, Russia); over 120 patients by combined methods with IHG in
other clinics of the former USSR.

Three hundred and thirty nine patients with different tumour
sites have been treated by thermoradio- and/or chemotherapy
with modified IHG schedule (Research Institute for Oncology and
Radiology, and Research Institute of Neurosurgery, Kiev,
Ukraine). It was elaborated that the original method to infuse the
glucose solution into vessels feeding the tumors has allowed
decrease of the blood glucose concentration by keeping the sig-
nificant and selective acidification of tumor tissues (S. Osinsky
& V. Protsyk, Ukraine).

In an effort to create a new thermosensitizing means, the
original «inorganic» cobalt(III) complexes with tetradentate Schiff
bases and different biogenic nitrous bases or an analogous syn-
thetic ligands were designed (S. Osinsky et al. Ukraine&Russia).
The testing complexes in vivo have been shown to display sub-
stantial anticancer, in particular antimetastatic activity. More-
over, these complexes have enhanced the antitumor effect of
LHT (Tumor Growth Delay after �41°C+AC� was the same with
those after 43°C alone) as well as radiation (dose modifying fac-
tor = 2.0). It may be concluded that �inorganic� cobalt complexes
can be regarded as prospective selective anticancer agents with
significant modifying activity.

External hyperthermia. At present local microwave hyper-
thermia is widely practised in the combined treatment of a variety
of tumours. It is well known that hyperthermia as an adjuvant to
radiation in the treatment of local and regional disease seems to
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offer the greatest advantages. Based on own multi-year experi-
ence with thermoradiotherapy fractionation, Dr. H. Bicher (USA)
has concluded that so-named �protracted hyperfractionation� al-
lows to decrease the radiation dose by 15% and 24%; to de-
crease the side effects of radiation (RT); to use RT+hyperthermia
treatment with more combinations; to increase the effectiveness
of the combined treatment in superficial and deep tumors. Dr. R. U
(USA) has treated the patients with advanced bulky deep-seated
recurrent or primary breast cancer with radiofrequency capacitive
hyperthermia. His clinical results have proven to be beneficial:
over 95% of patients achived complete tumor response. Exten-
ded clinical trials have been carried out by Dr. H. Shidnia (USA) in
Indiana University and University Heights Cancer Center, inclu-
ding over 500 patients with skin melanoma, head&neck cancer,
chest wall recurrence, soft tissues sarcoma. Response varied
somewhat according to histology and anatomical site of tumor;
however, complete response was achieved in 45%, partial re-
sponse in 48%, and no response in 7% of the patients. Hyper-
thermia of 40�43°C for 1�2 h should be considered the goal for
patients undergoing hyperthermia and radiation.

Whole-body hyperthermia. At present, it may be conclu-
ded that WBH is one of the most effective methods which can
actually affect distant metastasis. Positive results have been ob-
tained by hyperthermic teams in some countries. An attractive
study of scientists from Belorussia who successfully applied WBH,
in particular in combination with IHG and cytokines, in the treat-
ment of patients with disseminated melanoma, metastatic renal
cell carcinoma may be appointed. Von Ardenne Institute for Ap-
plied Medical Researches (Germany) has impressive experience
in using of WBH in the treatment of some categories of oncolo-
gical patients. The advantage of different means to induce WBH
may be defined by using the unifying protocol in some hospitals
as well as by application of various devices in one and the same
clinical center.

WHB application is based on the well-known phenomenon of
immune reaction activation by means of heating which has re-
sulted in the affecting and damaging tumor cells. A number of
new facts have also been obtained by ICHS members. It has been
shown that HT can enhance the immune reactivity in oncological
patients stimulating the macrophagic function (R.-N.Shen,
H.Shidnia, USA). A macrophage lysosomal exocytosis induced
by hyperthermia has been observed in cancer patients (Pontiggia
et al., Italy). This macrophagic activation proved to be characte-
rized by ultrasrtuctural changes in several cases of human meta-
static carcinoma, Kaposi¢s sarcoma lesions and multiple myelo-
ma with an extramedullary localization at the thorax level before
and after HT treatment at 42°C for 90 min.

Hyperthermia and HIV-related diseases. Dr. M. Yatvin
(USA) has suggested that the benefit of WBH treatment for HIV
infection should be greatest early in infection when the immune
system is comparatively unimpared. During the asymptomatic
stage of a retroviral infection, «quiescent» infected lymphocytes
can serve as immunologically invisible reservoirs of virus. Their
identification and elimination by cytotoxic lymphocytes should help
control HIV progression. He discused the biological reason of WBH
in treatment of HIV disease: up-regulation of virus production in
«quiescent» cells; up-regulation of virus and making infected cells
more sensitive; up-regulation of likelihood of making infected cells
to be recognized by immune system; increase MHC I molecules
on the surface of infected cells to be recognized by γβ CD 8+cy-
totoxic lymphocytes (CTLs); production of heat shock proteins, to
be recognized by γε CD 8+CTLs and eliminated; heat shows in
sheep cells that increased flow of lymphocytes from lymph nodes.
Dr.Alonzo (USA) who has clinical experience in the treatment of
HIV-infected patients discussed that manifestation of illness in
persons with HIV may represent exaggeration of immune regula-
tion rather than direct viral killing after WBH. He reported after
WBH augmentation of CD8 and NK activity following the treat-
ment. To have a further decline in the CD4, he suggested that
probably those patients need more than one treatment session.

These and other experimental and clinical studies have clearly
shown the effectiveness of hyperthermia using to treat the HIV-
positive infections. The clinical experience that we had till now
confirms the effectiveness of treatment and the need to continue
the investigations in this field. It is important to create effective

and safe methods for heating these patients. WBH in its classic
version seems to be the most preferable while the extracorpore-
al blood heating is dangerous, especially with high flow tech-
niques. It is necessary to increase the number of clinical obser-
vations which must be widely published and discussed.

Intraperitoneal hyperthermic perfusion (IPHP) in cancer
therapy. IPHP appears like a new therapeutic approach to ab-
dominal cancer, since Dr. S. Fujimoto (Japan) described it seve-
ral years ago. Following this first Japanese description, some on-
cologic teams in Europe decided to evaluate IPHP in digestive,
then in far advanced ovarian carcinoma. Due to high-quality cli-
nical studies performed by Professor F. Gilly (France), Dr. D. Hager
(Germany), Dr. M. De Simone (Italy), it can be concluded that
IPHP is a highly effective and promising method to treat digestive
and advanced ovarian carcinoma, especially with peritoneal car-
cinomatosis. At the same time, the procedure of IPHP can cause
the some side effects which need attention for correction. This
circumstance indicates the necessity of improving both the tech-
nical and anaesthesiological ensuring of hyperthermic perfusion.
It is important to use IPHP in different clinics.

Local hyperthermia in the treatment of benign prostatic
hyperplasia (BPH). The pioneer study of Dr. A. Yerushalmi (Is-
rael) has induced many authors to start elaboration of the met-
hods for BPH treatment by hyperthermia. At present, the hyper-
thermia has been shown as an effective and safe method to
manage some categories of patients with BPHP. The experi-
ence Dr. B. Aschhoff (Germany) is the opinion that transurethral
microwave thermotherapy for the treatment of BPH applied over
30 min at a temperature of 58�60°C is an anternative method to
apply before operation on the prostate. However, the increase
of hyperthermic clinical use for the treatment of this pathology is
needed to evaluate different techniques, schedules and
methods for prostatic heating.

Conclusions
1). Investigation of the microphysiological peculiarities of tu-

mor tissues is a prospective field to elaborate the effective means
for modulation of tumor cell microenvironment and, as a result,
enhancement of the tumor response to cancer therapy.

2). Basic IHG method and its modification are safe and effec-
tive for modulation of tumor microenvironment and enhancement
of tumor response to the conventional antitumor means, espe-
cially in combination with hyperthermia. Experience both of our
clinic and some others (in total more than 1800 patients) allows
the beginning of a multicenter trial to estimate the IHG effective-
ness in combination with hyperthermia in accordance with a uni-
fying clinical protocol to define the place of IHG in cancer therapy.

3). WBH is an effective method for the treatment of patients
with distant metastases in particular in combination with che-
motherapy, induced hyperglycema and/or cytokines.

4). There are some experimental and clinical results that in-
dicate the possibility of use of HT in the treatment of HIV-posi-
tive diseases, in particular Kaposi�s sarcoma.

5). Investigation of intraperitoneal hyperthermic perfusion as
a method for treatment of the patients with digestive and far-
advanced ovarian carcinomas is needed in further effort to opti-
mize it for effective use in clinical practice.

6). Application of local HT in the treatment of patients with
BPH and further investigation of different heating methods and
machines is the actuall topic to optimize this therapeutic modality.

7). The problem of uniformity of the thermal field of HT has
not yet been solved. Also, time thermal unit is another unsolved
problem. The number of sessions of HT is another unsolved
question. We hope before we step into the 21st century some of
these problems will be solved. There are also many new fields
that we have not yet touched, i.e. non-thermal effect of non-
ionizing radiation, the effect of HT on the immune system, the
effect of different sources of HT, radio-frequency with different
ranges, ultrasounds, etc. But as far as we know, HT is still a
valuable tool that should be used on selected patients in the
hand of physicians with expereince in this field.
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