Tumor-Entitat Strahlen- Chemo- OR* , [%0] OR*, [%)] Anzahl | Literatur-
therapie therapie | nur herkdmmliche mit Hyperthermie | Patienten | verweis
Therapie (OR = Overall Response)
Kopf- und Halskarzinom ja nein - 92 27 [
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Kopf und Hals (Lymphknoten) ja nein 41 83 41 114
Kopf und Hals ja nein - 97 76 [°1
Kopf und Hals ja ja - 100 23 [°]
Zervixkarzinom ja nein 46 66 65 ]
Zervixkarzinom ja nein 35 72 66 [%]
Zervixkarzinom ja nein 52,6 83,3 37 ]
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Zervixkarzinom ja nein 50 85 40 '
Vulva/Vagina nein ja 19 59 65 2]
Brustkarzinom (oberfl.) - nein 41 61 148 3]
Brust-Adenokarzinom ja nein - 100 9 4
Brustkarzinom ja nein 35 62 306 [19]
Brust (lokal fortschritten, primar) ja nein 55 91 11 (1]
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Tumor-Entitat Strahlen- Chemo- OR* , [%0] OR*, [%)] Anzahl | Literatur-
therapie therapie | nur herkdmmliche mit Hyperthermie | Patienten | verweis
Therapie (OR = Overall Response)
Brust (rezidivierend nach Operation) ja nein 89 83 6 [16]
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therapie therapie | nur herkdmmliche mit Hyperthermie | Patienten | verweis
Therapie (OR = Overall Response)
Hepatozelluléres Karzinom nein ja 43 56 48 39
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Malignes Melanom ja nein 39 72 238 [*4
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Pankreas ja ja 47 68 56 EY|
Pankreas nein ja 14 57 14 1
Glioblastoma multiforme ja nein 15 31 112 B

[*] Kim JH, Hahn EW, Ahmed SA: Combination hyperthermia and radiation therapy for malignant melanoma,
Cancer 1982, 50:478-482

[#] Engelhardt R, Neumann H, M-ller U, LOhr GW. Clinical studies in whole body hyperthermia. In Sugahara T,
Saito M (eds): Hyperthermic Oncology Volume 2. London: Taylor and Francis 1989;509-51

[+] Karasawa K, Muta N, Nakagawa K, Hasezawa K, Terahara A, Onogi Y, Sakata K-1, Aoki Y, Sasaki Y,
Akanuma A: Thermoradiotherapy in the treatment of locally advanced nonsmall cell lung cancer, Int. J.
Radiol. Oncol. Biol. Phys, Vol. 30., 1994, pp. 1171-1177

[+7] Imada H, Nomoto S, Tomimatsu A, Kosaka K, Kusano S, Ostapenko VV, Terashima H: Local control of
Nonsmall cell lung cancer by radiotherapy combined with high power hyperthermia using an 8MHz RF
capacitive device, Japn. J. Hyperthermic Onco 1999, 15:19-24

[#6] Hiraoka M, Nishimura Y, Nagata Y, Mitsumori M, Okuno Y, Li PI, Takahashi M, Masunaga S, Akuta K,
Koishi M, Jo S, Abe M: Clinical results fo thermoradiotherapy for soft tissue tumors, Int. J.
Hyperthermia, 1995, 11:365-377

[#]Egawa S, Tsukiyama I, Kajiura Y, Akine Y, Ogino T, Takayasu K, Fukuma H, Beppu Y, Mukai K.
Characteristics of the response of soft tissue sarcoma to hyperthermia: the correlation between
temperature distribution, radiological examination and histology. Int J Hyperthermia. 1989 Jan-
Feb;5(1):23-35.

[5°] Maluta S., Pioli F.,DallOglio S., Romano M Impact of hyperthermia combined with radiochemotherapy in
locally advanced pancreatic cancer, ICHO 10" International Congress on Hyperthermic Oncology, April
9-12, 2008 Munich.

[>] Takagi T,Kokura S.,Ishikawa T.,Inuit T.,Isozaki Y.,Oyamada H., Ando T., Naito Y., Handa O., Yoshikawa
T. The effect of the combination therapy of hyperthermia and Gemcitabine for the treatment of advanced
inoperable pancreatic cancer ICHO 10" International Congress on Hyperthermic Oncology, April 9-12,
2008 Munich.

[52] Sneed PK, Stauffer PR, McDermott MW, Diederich CJ, Lamborn KR, Prados MD, Chang S, Weaver KA,
Spry L, Malec MK, Lamb SA, Voss B, Davis RL, Wara WM, Larson DA, Phillips TL, Gutin PH.:
Survival benefit of hyperthermia in a prospective randomized trial of brachytherapy boost +/-
hyperthermia for glioblastoma multiforme., Int J Radiat Oncol Biol Phys 1998 Jan 15;40(2):287-295

HIRNTUMORE:

. A phase II clinical study on relapsed malignant gliomas treated with electro-hyperthermia.
Fiorentini G, at al.

. Prospective phase II trial for recurrent high-grade gliomas with low radiofrequency (LRF)
hyperthermia
E. D. Hager, H. Sahinbas, D. H. Groenemeyer,

. (Hager ED et al., ASCO 2003,#470; Sahinbas H. et al., ASCO 2008, #2047).



http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Egawa%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Tsukiyama%20I%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kajiura%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Akine%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ogino%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Takayasu%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Fukuma%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Beppu%20Y%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus�
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mukai%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus�
javascript:AL_get(this,%20'jour',%20'Int%20J%20Hyperthermia.');�

ANDERE TUMORENTITATEN:

e In 2000 THE LANCET reported the results of a 358 patient Phase III clinical trial
involving locally advanced pelvic tumors that was conducted by van der Zee, Gonzalez
Gonzalez, van Rhoon, Dijk, van Putten and Hart and the Dutch Hyperthermia Group at
University Hospital-Daniel den Hoed Cancer Center, Rotterdam and Academic Medical
Center, Amsterdam, The Netherlands. The study reported that hyperthermia in
combination with ionizing radiation improved complete response rates for bladder cancer
from 51% to 73%, complete response rates for advanced cervical cancer from 57% to 83%,
and overall three-year survival from 27% to 51%. (See Vol. 355, pp. 1119-1125.)

e In 1996 the International Journal of Radiation Oncology, Biology, Physics reported the
results of a 306 patient Phase III clinical trial involving superficial localized breast
cancer conducted by Vernon, Hand, Field, Machin, Whaley, van der Zee, van Putten, van
Rhoon, van Dijk and Gonzalez Gonzalez at Hammersmith Hospital, London and MRC
Cancer Trials Officer, Cambridge, United Kingdom, Daniel den Hoed Cancer Center,
Rotterdam and Academic Medical Center, Amsterdam, The Netherlands and Prince
Margaret Hospital, University of Toronto, Canada. The study concluded that the addition of
hyperthermia to ionizing radiation increased complete response from 41% to 59% and local
relapse-free survival from 30% to 50%. (See Vol. 35, No. 4, pp. 731-744.)

e In 1996 the International Journal of the American Cancer Society, CANCER, reported the
results of a 23 patient clinical trial involving carcinoma of the head and neck region,
carcinoma of the breast and malignant melanoma, conducted by Lee, Mayer and Hallinan of
Johns Hopkins Hospital. The study produced complete response in 89% of patients and
partial response in 11% of patients, with a two-year actuarial local control rate of 74% using
interstitial hyperthermia in combination with radioactive seeds (brachytherapy). The study
concluded that “outpatient interstitial thermoradiotherapy is convenient, safe, and
efficacious for treating human neoplasms”. (77/11, pp. 2363-2370.)

e Breast Jones et al. (J. of Clin.Oncology Vol.23.;13, 2005)
109 Patients with breast CA close to skinsurface compr. response rate of 68,1 %
(radiation + HT) vs. 42,3% (radiation alone)
most significant difference with patients previously radiated :
68,2% in radiation+ HT vs. 23,5 % radiation alone

e Phase II trials: Cervix CA van der Zee/ Franckena et al (ESHO 2007)
12 years survival; 58 pat. (Rad.+HT) vs. 56 pat. (Rad. alone)
better lokal Control: 36 % (radiation alone) vs. 56 % (radiation + HT)
ov. Survival >12 years: 20 % (radiation alone) vs. 37 % (radiation + HT) at
p=0,02)

e Soft Tissue Sarcoma Phase III Study (Issels et al ASCO 2007) Journal of Clinical
Oncology, 2007 ASCO Annual Meeting Proceeedings Part I. Vol 25, No. 18S (June20
Supplement), 2007: 10009
340 patients. (locally advanced = 5 cm grade II / III)

Neoadjuvante Chemotherapie combinded with hyperthermia in one of the arms.

Results: 2 years locally progression free survivalrate
chemo + HT : 84 % vs 57 % chemo(p<0,02).
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Institut  fir Molekulare Immunologie und Klinikum GroRhadern,
Medizinische Klinik II: ,,Hyperthermia Combined with Chemotherapy-
Biological Rationale, Clinical Application and treatment Results” Onkologie
1999;22:374-381

Weiterhin berichten Issels et al. Sowie van de zee et al. Uber Gberzeugende
Ergebnisse in der Behandlung von Tumoren die refraktdr gegen eine
Operation, Chemotherapie und Radiotherapie waren. Bei Patienten, die mit
der Kombination aus regionaler Hyperthermie plus Chemotherapie behandelt
wurden, erreichte er eine Remissionsrate von 37%. In einem neoadjuvanten
Ansatz mit der Kombination aus regionaler Hyperthermie plus EIA
(Etoposid, Ifosfamid, Adriamycin) betrug die Remissionsrate 47 %. Die 5-
Jahrestberlebensrate lag bei 46%.

Kakehi et al. behandelten Patienten mit Magenkarzinom und Patienten mit
Pankreaskarzinom mit einer regionalen Hyperthermie von in Kombination
mit einer Chemotherapie bestehend. Die Remissionsraten betrugen 39% bzw.
36%, und bei 2/3 der Patienten konnte auch eine Besserung der
tumorbedingten Symptomatik erreicht werden .

Van de Zee J, Gonzales DG, van Rhoon GC, van Dijk JDP, van Putten WLJ,
Hart AAM. Comparison of Radiotherapy alone with Radiotherapy plus
Hyperthermia in Locally Advanced Pelvic Tumours: a Prospective, Randomised,
multicentre trial. The Lancet 2000;355:1119-1125. Konnte in dieser Phase III-
Studie ebenfalls eine deutliche Uberlegenheit der Kombinierten Therapie mit
Hyperthermie nachweisen. So das diese Therapiekombination in Holland bei
bestimmten Tumorerkrankungen und Lokalisationen als Standarttherapie
eingesetzt werden.




Hyperthermie & Strahlentherapie

Brustkrebs (iones et al 2007 + 2005)

randomisierte Phase Il und Phase | Studien

109 Patienten bei oberflachennahem Brustkrebs
umfassenden Ansprechrate von 68,1 % (STH + HT)
vs. 42,3% (STH allein)

Deutlichster Abstand bei Patienten die zuvor schon
strahlenbehandelt wurden: 68,2% im Arm STH + HT
vs. 23,5 % bei STH allein

(Jones et. al., Journal of Clinical Oncology Vol. 23, No 13, May 1, 2005.)

In einer Erweiterung mit thermisch sensitiven Liposomen als Trager von Doxorubicin als Phase | Studie kommen die Autoren
zum bislang vorsichtigen Schluss, dass auch hier die Hyperthermie mit einer liposomalen-thermosensitiven Chemotherapie
die ,Anti-Tumor-Effekte" verstarkt. (Jones et al, June 2007, 24th Annual Meeting of ESHO, Prag, Abstracts S. 11)





