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Abstract 

Moderate hyperthermia at temperatures between 39 and 45°C is a multifaceted therapeutic modality. It is a 
potent radiosensitizer, interacts favorably with a host of chemotherapeutic agents and with RT enforces 
immunomodulation akin to “in situ tumor vaccination.” By sensitizing hypoxic tumor cells and inhibiting repair 
of radiotherapy-induced DNA damage, the properties of hyperthermia delivered with photons provides a 
tumor-selective therapeutic advantage analogous to high LET neutrons, but without normal tissue toxicity. 
Furthermore, the high LET attributes of hyperthermia thermoradiobiologically enhance low LET protons; 
thus, proton thermoradiotherapy mimics 12C ion therapy. Hyperthermia with radiotherapy and/or 
chemotherapy substantially improves therapeutic outcomes without enhancing normal tissue morbidities 
yielding level I evidence as reported in several randomized clinical trials, systematic reviews and meta-
analyses for various tumor sites. Further, hyperthermia along with immune check point inhibitors and DNA 
damage repair inhibitors could further augment the therapeutic efficacy resulting in synthetic lethality. 
Besides technological advancements in hyperthermia delivery, complemented by hyperthermia treatment 
planning, its integration with radiotherapy treatment plans, online thermometry and adherence to quality 
assurance guidelines have all ensured safe and effective delivery of hyperthermia to the target region. 
Additionally, hyperthermia induced by magnetic nanoparticles coupled to selective payloads provides a 
comprehensive tumor-specific theranostic modality akin to “magic (nano)bullets.” To get a realistic overview 
of the strength (S), weakness (W), opportunities (O) and threats (T) of hyperthermia, a SWOT analysis has 
been undertaken. Additionally, a TOWS analysis categorizes future strategies to facilitate further integration 
of hyperthermia with the current treatment modalities. These could gainfully accomplish a safe, versatile 
and cost-effective enhancement of the existing therapeutic armamentarium to improve outcomes in clinical 
oncology. 

Keywords: hyperthermia, radiation therapy, chemotherapy, immunotherapy, radiosensitizer, hyperthermia 
treatment planning, SWOT analysis, clinical trials  
  



11 Oncothermia Journal, Volume 29, February 2021 

  



12 Oncothermia Journal, Volume 29, February 2021 

  



13 Oncothermia Journal, Volume 29, February 2021 

  



14 Oncothermia Journal, Volume 29, February 2021 

  



15 Oncothermia Journal, Volume 29, February 2021 

  



16 Oncothermia Journal, Volume 29, February 2021 

  



17 Oncothermia Journal, Volume 29, February 2021 

  



18 Oncothermia Journal, Volume 29, February 2021 

  



19 Oncothermia Journal, Volume 29, February 2021 

  



20 Oncothermia Journal, Volume 29, February 2021 

  



21 Oncothermia Journal, Volume 29, February 2021 

  



22 Oncothermia Journal, Volume 29, February 2021 

  



23 Oncothermia Journal, Volume 29, February 2021 

  



24 Oncothermia Journal, Volume 29, February 2021 

  


