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Agenda

• The pioneers
• Hyperhermia kills cells
• Hyperthermia resistance mechanism
• Hyperthermia induces immune response
• Hyperthemia cooperates with RT,CHT,IT
• Hyperthermia modifies tumot alfa/beta ratio



Pioneers

Dionisio González-González
“Un Gy + Hipertermia es como si dieras 2 Gy”
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Direct effect of Hyperthermia



Increase cell death in hypoxic, low ph 
low energy microenviroment, 









INHIBITING 
DNA REPAIR



INHIBITING 
DNA REPAIR





Schematic overview of the enhanced effectiveness of radiotherapy or chemotherapy with 
hyperthermia. 

Marloes IJff et al. Int J Gynecol Cancer 2022;ijgc-2021-
002473
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Cellular response to Hyperthermia





Thermotolerance
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Immune mediated effects of Hyperthermia

1) Enhanced immogenicity and HSP expresión

2) Thermally enhanced immune effector cells activation 
and function

3) Thermally enhanced vascular perfusión and delivery 
of trafficking of immune efefector celss to tumors



Sharabi AB, Lim M, DeWeese TL, Drake CG. 
Lancet Oncol. 2015 Oct;16(13):e498-509.











Agenda

• The pioneers
• Hyperhermia kills cells
• Hyperthermia resistance mechanism
• Hyperthermia induces immune response
• Hyperthemia cooperates with RT,CHT,IT
• Hyperthermia modifies tumot alfa/beta ratio





Synergistic effect of HT+RT





Thermal Enhancement Ratio



Thermal Enhancement Ratio





RT/CHT+HT increases tumor growth delay





Therapeutic Gain Factor



Thermal dose
1) The heat-induced cytotoxicty of tumor 

cells is dependent on both temperature 
and time.

2) Cumulative equivalent minutes at 43º 
(CEM 43ºC)
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12 trials totalling 864 patients were included in this analysis. 454 patients received HTRT whilst 410 were treated with RT.



Complete Response was achieved in 43.1% (177/410) with RT compared to 69.8% 
(317/454) with HTRT (RD: 0.28, 95% CI 0.22–0.34, p < 0.001).

OR and RR were both in favour of HTRT (OR: 3.33, 95% CI 2.48–4.46, p < 0.001; 
RR: 1.61, 95% CI 1.43–1.82, p < 0.001). 





HT increase BED by a factor of 2

LOCALLY RECURRENT BREAST CANCER



HT increase BED by a factor of 1.7

LOCALLY ADVANCED HEAD&NECK CANCER



HT increase BED by a factor of 1.5

LOCALLY ADVANCED CERVICAL CANCER







Prevent DNA repair

Prevent hypoxia





Summary

• Hyperthermia Kills cells over 43º
• Lower temperatures elicit Themotolerance
• Hyperthemia increases immune response
• Hyperthermia increase RT efficacy
• Hyperthermia reduces tumor alfa/beta ratio
• HT+RT may mimic High LET radiotherapy
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