
CANCER & HYPOXIA



Cancer cells hide in LOW OXYGEN 
AREAS to avoid destruction by 
chemotherapy and radiation
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Many SOLID CANCERS ARE HYPOXIC 
when compared to 

normal tissue in the same organ



HYPOXIA PROMOTES CANCER ACTIVITY

Hypoxic pathways for energy generation
• Warburg effect
• Crabtree Effect

• Cancer cell uses glycolysis for 
energy generation

• Krebs cycle is hijacked for 
producing intermediates used 
for biosynthesis1

Hypoxia influences gene expression

• HIF-1a suppresses 
SCO2, TIGAR 
transcription and 
downregulates 
OXPHOS3

• Hypoxia directly 
increases DNA 
methylation by 
reducing TET activity2
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Hypoxia increases 
tumour angiogenesis5

• ↑ VEGF
• Angiogenesis
• Metastasis

Hypoxia increases 
exosomes
• Transmit oncogenic 

nucleic acids/proteins
• Induce malignant 

transformation of 
normal cells4



HYPOXIA IN A CANCER MAKES IT MORE MALIGNANT AND 
MORE RESISTANT TO THERAPY

Tumour hypoxia is a 
shield against 
chemotherapy and 
radiotherapy

Hypoxic tumours are 
more aggressive

Tumour hypoxia is 
associated with 
worse clinical 
outcomes



HIGHER DOSE OF RADIATION IS NEEDED TO KILL HYPOXIC CANCERS 

BETTER OXYGENATION 
of the tumour cells 

leads to radiation kill at 
lower doses of radiation
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HYPOXIC CANCERS RECUR FASTER AND SHORTEN PATIENT 
SURVIVAL IN SPITE OF RADIATION

Shows the influence of 
MEDIAN OXYGENATION of 
head and neck tumors on 
disease-free survival after 
standard radiotherapy 
(Brizel et al)
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Better patient survival with cancers 
that have higher oxygen content



MEDICAL RESEARCH HAS FOUND THAT HYPOXIA PROMOTES 
RESISTANCE TO CANCER CHEMOTHERAPY 

 Hypoxic cells in vitro are resistant to some anticancer drugs1

 Hypoxia causes cells to stop or slow their rate of progression 
through the cell cycle and this affects the efficacy of many 
anticancer drugs that target rapidly growing cells2 E.g. Bleomycin

 Hypoxia induces various hypoxic stress proteins that cause 
resistance to adriamycin3, etoposide4, and cisplatin5
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