
Oncothermia Journal, Volume 24, October2018             464 
 

 
 
 
 
 
 
 
 
 

Modulated Electro-Hyperthermia (mEHT) in Intergrative 
Cancer Treatment for Relapased Malignant Gliobastroma and 

Astrocytoma: a retrospective multicenter controlled study  
 

Giammaria Fiorentini, Virginia Casadei 
Onco-Hematology Department, Azienda Ospedaliera 

„Ospedali Riuniti Marche Nord”, 61122 Pesaro, Italy 
 
 

 
 

 
Presented at 36th ICHS, Budapest, 2018 

 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

 

 

Cite this article as: 
Fiorentini G. (2018): Modulated Electro-Hyperthermia (mEHT) in Intergrative Cancer Treatment 

for Relapased Malignant Gliobastroma and Astrocytoma: a retrospective multicenter controlled 
study; Oncothermia Journal 24: 464-481 

www.oncothermiajournal.com/journal/2018/Modulated_electro_hyperthermia_(mEHT)_in_inte
grative_cancer_treatment.pdf 

 
 
 
 
 



Oncothermia Journal, Volume 24, October2018             465 
 

Modulated Electro-Hyperthermia (mEHT) in Intergrative Cancer 
Treatment for Relapased Malignant Gliobastroma and Astrocytoma: a 

retrospective multicenter controlled study 
 

Giammaria Fiorentini1, Donatella Sarti1, Carlo Milandri2, Patrizia Dentico2, Andrea 
Mambrini3, Caterina Fiorentini4, Gianmaria Mattioli5, Stefano Guadagni6 

1Onco-Ematology Department, Azienda Ospedaliera “Ospedali Riuniti Marche Nord”, 61122 
Pesaro, Italy 

2SOC Oncology, Nuovo Ospedale San Giuseppe, ASL Toscana Centro 50053, Empoli 
(Florence), Italy 

3Oncology Department, Carrara General Hospital, 54033 Carrara, Italy 
4Department of Medical Biothecnologies, Division of Cardiology, University of Siena, 53100 

Siena, Italy 
5Diagnostic for Images Radiology Department, Azienda Ospedaliera “Ospedali Riuniti Marche 

Nord”, 61122 Pesaro, Italy 
6Department of Applied Clinical Sciences and Biotechnology, Section of General Surgery, 

University of L’Aquila, 67100 L’Aquila, Italy 
 

 
Background 
Brain tumor therapy with hyperthermia  and with an electric field is approved by the United 
States Food and Drug Administration (FDA). There are interesting studies on glioma therapy 
with modulated electro- hyperthermia (mEHT), which combines the heat-therapy with an 
electric field. Clinical researchers had found the mEHT method feasible for not only palliative 
but reported also evidence of therapeutic response. 
 
Purpose 
To monitor the efficacy and safety of modulated electro-hyperthermia (mEHT) for the 
treatment of relapsed malignant glioma and astrocytoma. 
 
Methods 
We collected data retrospectively on 150 patients that were affected by malignant glioma 
and astrocytoma. Inclusion criteria were: informed consent signed, >18 years old, histological 
diagnosis of malignant glioma or astrocytoma, failure of previous temozolomide-based 
chemotherapy and radiotherapy, indication for treatment with mEHT as the palliative setting. 
mEHT was performed using a capacitive coupling technique keeping the skin surface at 26 C° 
and 40-42.5 C° inside the tumor for > 90% of treatment duration (20-60 minutes). The 
applied power was 40-150 Watts. Results of mEHT were compared to those of the best 
supportive care (BSC).  
 
 
Results 
150 consecutive patients were enrolled in the study, 111 (74%) had glioblastoma multiforme 
(GBM), and 39 (26%) had astrocytoma (AST). mEHT was performed to 28 (25%) of GBM and 
25 (64%) of AST. 
Tumor response analysis three months after mEHT was 29% for GBM and 48% for 
astrocytoma, whereas it was 4% for GBM and 10% for AST for the group that did not receive 
mEHT. 
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The median overall survival (OS) of the whole study population was 9 months (range 5-108) 
for GBM and 16 months (6-156) for AST group. We observed 3 long survivors at 156, 60, 62 
months in AST group. 
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