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Up to date Indications for Hyperthermia
EVIDENCE 1 A: RANDOMIZED STUDIES (phase III)
 Soft tissue sarcoma

 Cervical cancer
 bone metastases
  Melanoma

 Head and neck cancers
 Thoracic recurrence of breast cancer
  Rectal cancer and Anal cancer

 Gliomas

SHARED PALLIATIVE CLINICAL EVIDENCE 
(from phase II studies)
 Pancreatic cancer
 Locally advanced/relapsed cancers of the head 

and neck
 Locally advanced or recurring bladder cancer
 Locally advanced or recurrent rectal cancer
 Already irradiated bone metastases
 Visceral stenosis and compression already 

irradiated
 Palliative containing analgesic therapy



Soft tissue sarcoma



2018



•.

Chemotherapy Plus Hyperthermia for Patients With High-Risk Soft Tissue Sarcoma 



Conclusions and relevance: Among
patients with localized high-risk soft
tissue sarcoma the addition of
regional hyperthermia to
neoadjuvant chemotherapy resulted
in increased survival, as well as local
progression-free survival. For patients
who are candidates for neoadjuvant
treatment, adding regional
hyperthermia may be warranted

Chemotherapy Plus Hyperthermia for Patients With High-Risk Soft Tissue Sarcoma 







• Conclusion of the study:
• Preoperative therapy re-programs a non-inflamed tumour at baseline into an 

inflamed tumour
• The post-treatment immune infiltrate became predictive for clinical outcomes 
• The combination with regional hyperthermia primes the tumour 

microenvironment, enabling enhanced anti-tumour immune activity in high-
risk soft tissue sarcomas





Cervical cancer



Ub

The pooled data analysis yielded:
• a significantly higher complete

response rate (relative risk (RR) 0.56;
95% confidence interval (CI) 0.39 to
0.79; p < 0.001)

• a significantly reduced local
recurrence rate (hazard ratio (HR)
0.48; 95% CI 0.37 to 0.63; p < 0.001)

• a significantly better overall survival
(OS) following the combined treatment
with RHT(HR 0.67; 95% CI 0.45 to
0.99; p = 0.05).

2010



Conclusion: This systematic review and meta-analysis showed that:
• CCRT with HT significantly improved OS in LACC patients without increasing acute and chronic toxicity.

• Therefore, tri-modality treatment could be a feasible approach for patients with LACC                                   2021



PLOS ONE 2019



PLOS ONE 2019



2022



OS

PFS

24 MESES 36 MESES





QALY (quality-adjusted life years) is a unit of measurement used in utility cost 
analysis that combines life span with quality it proves clinical benefit with high 
probability of cost savings with the addition of HT to chemo-radiotherapy.



Bone metastases







Head and neck cancers





Reference Type of study Site n Treatment Tumor Response Survival HT associated 
Adverse 
events 

Zhao 2014 Phase III 
randomized
prospective

Nasopharyngeal 
cancer

83 40 CRT
43 CRT+HT

3 years
OS = 53.5% (CRT) vs 73% (CRT+HT) 
p=0.041
PFS= 37.5 (CRT) vs 48  (CRT+HT) 
months p=0.05

Kang 2013 Phase III 
randomized
prospective

Nasopharyngeal 
cancer

154 78 CRT
76 CRT+HT

CR: 62.8% (CRT) vs 
81.6% (CRT+HT)

5 years
DFS= 25.5% (CRT)  vs 51.3% 
(CRT+HT) p<0.005
OS = 50% (CRT) vs 68.4% (CRT+HT) 
p<0.005

Hua 2011 Phase III 
randomized
prospective

Nasopharyngeal 
cancer

180 90 CRT
90 CRT+HT

CR: 81.1% (CRT) vs 
95.6% (CRT+HT)

5 years
DFS= 63.1% (CRT) vs 72.7% 
(CRT+HT) p<0.005
OS = 70.3% (CRT) vs 78.2% 
(CRT+HT)  n.s.

Huilgol 2010 Phase III 
randomized
prospective

Oral cavity
Oropharynx
Hypopharynx

324 CRT+HT
CRT

CRT+HT: 86% vs 
CRT: 64%

3 years
OS = 49% (CRT) vs 70% (CRT+HT) 
p=0.040
PFS= 30.5 (CRT) vs 50  (CRT+HT) 
months p=0.05

RT= radiotherapy, HT= hyperthermia, OS= overall survival, SR= survival rate, Clinical benefit= complete response+partial 
response+ stable disease, CHT= chemotherapy,  DFS=Disease free survival, CRT= chemoradiotherapy, LRFS= local relapse-free 
survival, n.s.= not significant



Melanoma



Overgaardd et Al. The Lancet, 1995



2005



Eyelid melanoma after RT +  Hyperthermia : complete response



Rectal -Anal cancer



Reference Type of study Site n Treatment Tumor Response Survival HT associated Adverse events

Ott 2019 Randomised
prospective 
study

Squamous 
rectal cancer

112 CRT vs
CRT + HT

5 years follow-up, overall (95.8 vs. 
74.5%, P = 0.045), disease-free (89.1 
vs. 70.4%, P = 0.027), local 
recurrence-free (97.7 vs. 78.7%, 
P = 0.006), and colostomy-free 
survival rates (87.7 vs. 69.0%, 
P = 0.016)

Comparable toxicity: skin reaction, diarrhea,
stomatitis, and nausea/emesis were not 
increased with
the additional use of hyperthermia. 

Zwirner 2018 non-
randomised
prospective 
study

locally 
advanced 
rectal cancer

86 Preoperative
CRT-HT

5-years
OS =87.3% 
DFS =79.9 
LRFS =95.8% 

ND

Gani 2016 non-
randomised 
retrospective 
study

adenocarcino
ma of the
middle or 
lower rectum

103 Neoadjuvant
43 CRT
60 CRT-HT

5-years CRT 
OS= 76% 
DFS= 73%
LRFS =77%

5-years CRT-HT
OS= 88% p < 0.08
DFS= 78%
LRFS =75%

ND

Shoji 2015 non-
randomised 
prospective 
study

rectal cancer 49 Preoperative
CRT-HT

CR+yCR=29% One case of G3 perianal dermatitis



Reference Type of 
study

Site n Treatment Tumor Response Survival HT associated Adverse events

Kato 2014 prospective 
study

locally 
advanced 
rectal cancer

48 Preoperative
CRT-HT

pCR=69% No hematological toxicity

Schroeder 
2012

Randomized 
prospective 
study

locally 
advanced 
rectal cancer

106 Neoadjuvant 
45  CRT vs.
61 CRT+HT

pCR rate 
CRT = 16%
CRT+HT =22.5%
(p = 0.043)

5-years
OS= 88% v 76%
DFS= 77% vs 73% (ns)
LRFS =75% vs 77% (ns)

G0-2 local discomfort in 8%

Maluta 2010 prospective 
study

locally 
advanced 
adenocarcinom
a of middle and 
lower rectum

76 Preoperative CRT 
– HT

CR=23,6%
Disease 
control=94,8%

5-years
OS= 86,5%
DFS= 74,5%
LRFS =73,2%

G0-2 general or local discomfort in 15%, no 
G3, G4 Subcutaneous burns in 5.2%

RT= radiotherapy, HT= hyperthermia, OS= overall survival, SR= survival rate, Clinical benefit= complete response+partial response+ stable 
disease, CHT= chemotherapy,  DFS=Disease free survival, CRT= chemoradiotherapy, LRFS= local relapse-free survival, ND=not specified.



Thoracic recurrence of 
breast cancer



Reference Type of 
study

Site n Treatment Tumor Response Survival HT associated 
Adverse events

Linthorst 2013 prospective Recurrent 
Breast cancer

198 RT+ HT CR= 40%
Local control=76%

Median 82 months
SR at 3, 5, 10 years= 75, 60, 
36%

G3- 4 toxicity in 
10%  

Takeda  2013 prospective
randomized

Recurrent or 
advanced breast 
cancer

172
Immunotherapy
(dendritic cells)

Immunotherapy 
+HT

CR=7.7% 

CR=26.0%
Varma  2012 prospective Advanced 

breast 
carcinoma

59 RT+ HT Local control=70% ⩾G 3 toxicity in 
14%

Oldenborg 2010 prospective Recurrent 
breast cancer

78 RT+ HT 3, 5-year local control rates were
78% and 65%

3 year survival 66%. G 3 toxicity in 32% 

RT= radiotherapy, HT= hyperthermia, OS= overall survival, SR= survival rate, Clinical benefit= complete response+partial 
response+ stable disease, CHT= chemotherapy



Reference Type of 
study

Site n Treatment Tumor Response Survival HT associated 
Adverse events

De-Colle 2019 prospective 
observation
al study

recurrent 
breast cancer

20 RT+ HT Clinical benefit 90% 2 years 
OS=90%
DFS= 90%
5 year 
OS=50%

⩾G 3 toxicity in 
15%

Klimanov 2018 Metastatic 
breast cancer

103 53 CHT+HT
50 CHT 

Clinical benefit =76% (CHT+HT) vs
42% (CHT) p<0,05

Linthorst 2015 Recurrent 
breast cancer

248 RT+ HT CR rate 70%
1, 3, and 5 years Local Control was 
53%, 40% and 39%

SR at 1, 3, and 5 years= 66%, 
32%, and 18%

Oldenborg 2015 Recurrent 
breast cancer

404 RT+ HT CR=86%
ORR was 86%. 
3-year LC rate was 25%

Median 
17 months and SR at 3 year = 
37%

⩾G 3 toxicity in 
24% 

Refaat 2015 Recurrent or 
advanced 
breast cancer

127 RT+ HT CR=52,7%
Local control=55,1%

SR at 1, 3, and 5 
years=58,3%, 29,5%, 22,5%



COMPLETE RESPONSE OF CHEST RECURRENCE FROM BREAST CA



Gliomas



Conclusion:
A multivariate analysis for these 68 patients adjusting for age and KPS 
showed that improved survival was significantly associated with 
randomization to "heat" (p = 0.008; hazard ratio 0.51)

Modality of hyperthermia : interstitial

FIRST RANDOMIZED STUDY of HYPERTHERMIA   with FDA APPROVAL 1998



Brain Tumors
Reference Type of study Site n Treatment Tumor Response Survival HT associated 

Adverse events

Roussakow
2017

Prospective 
cohort study

Recurrent 
GBM

54 TMZ+ 
mEHT

median OS= 10.10 months no grade III–IV 
toxicity

Fiorentini
2019

retrospective 
observational 
two-arm 
comparative, 
multicentric 
study

recurrent 
GBM and AST

164
114 GBM 
50 AST

mEHT
29 GBM
28 AST 

BST
85 GBM
32 AST

DC mEHT vs BSC at 3 
months

GBM=62% vs 24%
AST=77%vs 69%
p<.05

Median HT OS :GBM= 14 months
AST= 16.5 months 
1 year OS  HT :AST=77.3% 
GBM=61%
2 year OS  HT :AST=40.9%
GBM=29%
5 year OS :HT vs BSC
AST=83% vs 25%
GBM= 3.5% vs 1.2% 

no grade III–IV 
toxicity

Heo 2017 cohort study Recurrent 
GBM

20 RT+HT Median OS= 8.4 months 

6 months OS= 67% 
1 year OS= 30%, median PFS= 4.1 
months

no grade III–IV 
toxicity

Hager 2008

retrospective 
observational 
single-arm 
comparative, 
multicentric 
study

Recurrent 
GBM 123

Recurrent
Astro III&IV
53

179 mEHT

DC at 3 months 
GBM=32% 
AST=57%

From diagnosis      From relapse

Grade III                  Grade IV
37  months                   19

no grade III–IV 
toxicity





OS of the AST group

Median/Mean are 72/91.6 and 17/34 for with and without mEHT respectively. The 
results are statistically significant (p=0.0006). Events real/expected (Cox-mantel log-
rank test) were 6/14.3 and 19/10.7 in groups with and without mEHT, respectively.



OS of GBM group 

Median/Mean are 15/29 and 12/15.8 for with and without mEHT respectively. The 
results are statistically significant (p=0.026). Events real/expected (Cox-mantel log-rank 
test) were 19/28.2 and 68/58.8 in groups with and without mEHT, respectively.  



Effect of temozolomide for GBM patients

Complementary therapy contains TMZ. Median/Mean are 108/86.7 and 12/20.5 for with and 
without mEHT respectively. The results are statistically significant (p=0.00001). Events 
real/expected (Cox-mantel log-rank test) were 4/20.4 and 75/58.6 in groups with and without 
mEHT, respectively



mEHT

NON-INVASIVE
Treating area: Brain  tumor (Pons site)
Invasivity:





ASTROCYTOMA G II 
  JAN. 2004

AUG 2022
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APR 2013

AUG 2016

APR 2013

AUG 2016
AUG 2016

ASTROCYTOMA  G III 
APR 2013
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GBM Jan 2018
D) E) F)

A) GBM Dec 2017



Pancreatic Cancer











Conclusions: Hyperthermia, when added to chemotherapy and/or 
radiotherapy, may positively affect treatment outcome for patients 
with pancreatic cancer. However, the quality of the reviewed studies 
was limited and future randomized controlled trials are needed to 
establish efficacy (2018).







METHODS

This was a multicenter retrospective observational comparative study; data 

were collected for patients with stage III-IV pancreatic cancer that were 

treated with mEHT alone or in combination with CHT from 2003 to 2021

A total of 628 patients were treated in nine Italian Hospitals

217 of them were included in this study

89 (41%) of them received mEHT + CHT ( mEHTgroup ) 

128 (59%) with CHT ( no-mEHT group)

CHT was mainly gemcitabine-based regimens in both study groups



mEHT protocol and device
 was performed using the EHY-2000plus device (CE0123, Oncotherm, Torisdorf, Germany)

 applying a radiofrequency current of 13.56 MHz as carrier frequency that was modulated by time-

fractal fluctuation

 The energy was transferred by capacitive coupling, with precise impedance matching

The hyperthermia protocol included 

 three mEHT treatments/week for 2 mo

 starting at a 60 W power for 40 min

 Following treatments were performed by increasing the power up to 150 W and the time up to 90 min 

in 2 wk. 

mEHT was administered after CHT or within 48 h, in order to couple the high drug blood concentration 

with the modulated electro hyperthermia and optimize their synergy



SITE Total mEHT 89 no-mEHT 128 P

LIVER 132 70       53% 63 51% n.s.

Peritoneum 55 35     27% 20           %19 n.s.

Lymphnodes 37 22       17% 15 15% n.s.

OTHER 10 5         4% 5            5% n.s.

Patients: sites of metastases



Patients Total 217 mEHT 89 no-mEHT 128 P

Metastatic 142 70       79% 72 56% 0.004

RT 10 1        1.1% 9               7% n.s

CHT 136 68       76% 68 53% 0,005

Surgery 51 22       24% 31          24% n.s.

Patients: praevious treatments



RESULTS: 

 Overall survival and progression free survival

• Overall survival (20 mo, range 1,6-24 vs 9 mo, range 0,4-56.25, P < 0.001) 

• progression-free survival ( 7 mo, range2-24 vs 5 mo, range 0.4-41, P < 

0.05)

• OS and PFS were better for the mEHT+CHT group compared to the CHT 

group. 



RESULTS: Tumor response and Safety

Tumor response at three month follow up was available for:
• 87(98%) of mEHT
• 111 (88%) patients for non-mEHT group

mEHT patients showed a higher number of PR  (45% vs 24%, P= 0.0018) and a lower 
number of progressions (PD) (4% vs 31%, P <0.01) than no-mEHT group

 SD had similar value in both groups: 51% for mEHT and 45% for no-mEHT

Median mEHT sessions was 16.8 (range 6-25), resulting 1495 mEHT delivered sessions. 



mEHT N=87 no-mEHT N=111

n % n % p

PR 39 45 27 24 0,0018

SD 44 51 50 45 0,8430

PD 4 4 34 31 <0,001

Tumor response at 3 months



Side effects and toxicity

Adverse events were reported in 2.6% of cases and included: 
• G1 skin pain in 22  (1.5%) sessions 
• G1-2 burns in 16 (1.1%) cases that resolved in few days

mEHT did not increase haematological, hepatic, pulmonary and metabolic 
toxicity due to CHT

Particularly no increased blood pressure or any other cardiac changes after 
adequate cardiological monitoring



OS of mEHT and no-mEHT groups. Dots represent censors, cloud area represent CI 95%.



PFS of mEHT and no-mEHT groups. Dots represent censors, cloud area represent CI 95%.



OS of mEHT and no-mEHT groups divided by age. Dots represent censors, cloud area represent CI 95%

The analysis of OS by age less 70 years or more 70 

years showed that: 

 there was no difference in OS between mEHT

less than 70 years (20 mo, range 2-43 m) and 

more 70years (20mo , range 3-27) P=0.235

 whereas no-mEHT patients with less than 70 

years had a higher OS than no-mEHT more than 

70 years group (12 mo, range 1-56 vs 8 range 1-

47, P= 0.01)

 mEHT had a longer OS than no-mEHT group both 

among less than 70 years (20 mo range 3-27 vs 8 

mo range 1-47, p <0.01) and more than 70 years 

(20 mo range 2-43 vs 12 mo range 1-56, P<0.01). 



Clinical Case: Locally advanced PC with lymph node metastases (BRCA 
mutated)
(Male 58 yrs, Stage T3N2M0)

Modulated Electro Hyperthermia 
 three times a week PWR 140 W for 60 minutes + Capecitabine 
 Treatment given as second line after GEM-ABRA progression



PT 33-PANCREATIC CANCER (HEAD) AFTER DRAINAGE RECEIVED MEHT (28 SESSIONS) PLUS GEM 9 C. 
SEE EVIDENCE OF RESPONSE






Baseline

PT 26 - PANCREATIC CANCER (BODY) PROGRESSED AFTER  6 C. OF GEMOX, 
RESPONSE AFTER MEHT+ GEM ( 32 MEHT SESSIONS AND 8 C. OF GEM)








Take Home Massage

 The addition of mEHT to systemic CHT improved overall and progression-

free survival and local tumor control with comparable toxicity

 On the basis of this study and the other numerous studies in the literature, 

it now seems time to organize an international randomized trial to 

evaluate the utility of electro-hyperthermia in this serious disease



LOCOREGIONAL HYPERTHERMIA: SOME of ONGOING STUDIES IN PANCREATIC 
CANCER

1. NCT01077427: Hyperthermia European Adjuvant Trial (HEAT) in pancreatic cancer 
University Munich (Germany)

2. NCT02862015: Multicenter RCT of the Clinical Effectiveness of Oncothermia With 
Chemotherapy  in Metastatic Pancreatic Cancer Patients. University Seul (S. Korea)

3. NCT02150135: Effect of Oncothermia on Improvement of Quality of Life in Unresectable 
Pancreatic Cancer Patients. University Seul (S. Korea)

4. NCT00178763 Hyperthermia With Chemotherapy for Locally Advanced or 
Metastatic Pancreas Cancer (Texas)

5. NCT02439593 Concurrent Hyperthermia and Chemoradiotherapy in LAPC: Phase II 
Study (HEATPAC;  Zúrich, Suiza)

6. NCT04889742 Hyperthermia Enhanced Re-irradiation of Loco-regional 
Recurrent Tumors (HETERERO) Berlin, Alemania



Contact us

g.fiorentini2020@gmail.com

https://ispro.toscana.it

PROCEDURE ONCOLOGICHE 
LOCOREGIONALI (POLO)
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