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What is the rationale for LDRT?
• Animal studies showed modulation of the immune 

system after low dose of radiation. 

• LDRT  for influenza virus in animals models 
demonstrated the efficacy of such treatment in almost 
half of the experimental cases 

• Openheimmer treated 56 patients with life-
threatening progressive interstitial pneumonia at 
doses of 0,5 Gy. Patients treated in the first 14 days 
responds successfully to the therapy but after 14 days 
responses were around 50%.

• LDRT through its anti-inflammatory processes, could 
control the cytokine storm induced by virus infection

The COVID-19 pandemic to date has caused over 4.5 
million deaths, with a global fatality rate of 3.5%.

The excessive release of cytokines/chemokines 
results in damage of lung cells. Death is mainly due 
to Acute Respiratory Distress Syndrome (ARDS), 
sepsis, pneumonia, and respiratory failure.
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The hypothesis

LDRT, through its 
anti-inflammatory 
processes would prevent 
the damage caused 
through 
pro-inflammatory 
cytokines/chemokines 
released after virus 
infection and mitigate 
the associated clinical 
symptoms of 
pneumonia/ ADRS in 
COVID-19 patients

Effects of radiation dose on 
macrophage polarization 
(adapted from Calabrese et 
al.2019 

UK SubmissionThe Protocol
• Single fraction of 0.5 Gy with the aim to cover 

the entire bilateral lung volume with 0.5Gy.
• inhomogeneity corrections for tissue 

composition and density differences via CT 
planning / dosimetry

• Minimum lung dose must be over 0.4Gy.
• Utilise standard Linear Accelerator  output rate 

at approximately  600Mu/minute using large 
flattened fields. 

Single treatment arm Phase 1 feasibility and 
tolerability study at LTHTr, sponsored by LTHTr. 

Primary Outcomes  
• Feasibility to recruit to the study.
• Proportion of patients with no decline in 

PaO2/FiO2 Ratio (P/F Ratio) at 48 hours 
after each fraction of radiotherapy.

• The study will recruit 13 patients with the 
first, sentinel patient being treated and 
followed up for 7 days after last fraction of 
radiotherapy. Study to progress based on 
DMC recommendation.

• Radiotherapy to start within 48 hours of 
enrolment

• 0.5Gy single fraction whole lung 
radiotherapy, repeated before 96 hours if 
appropriate

• Minimum improvement of 20% in P/F ratio 
is a pre-requisite to allow second fraction 
of radiotherapy to proceed



Cautious estimates suggest excess lifetime risks to be 
well below 1- 2%. 

Carcinogenicity

Conclusions

• Our two patients have benefitted clinically, 
biochemically and radiologically from LD-RT

• The clinical trials reported so far indicate an 
effectiveness of LD-RT in treating COVID-19 up to 
90% (if treated at the appropriate time point).

• LD-RT should continue to be explored as a feasible 
treatment in clinical trials for pneumonia.

Results


