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Dear Editor,
SARS-CoV-2 pandemic is one of the biggest challenges

of our time (1, 2), so that this incredible contagious and
fatal virus has affected many aspects of human society.
The key feature of COVID-19 infection, apart from its con-
tagiousness, is the inflammatory cascade ignited by the
immune system that causes the virus pathogenesis (3, 4).
To suppress the uncontrolled inflammation, attention has
been drawn to low dose radiotherapy (LDR), as a non-
pharmacological treatment. It is a long time that LDR is
used to treat benign conditions (5). LDR to the chest is
currently under investigation in critically ill COVID-19 pa-
tients to alleviate the terminal condition (6, 7). As argued
by Kirkby and Mackenzie (8), this field worth reconsidering
in this crucial momentum. As previously demonstrated
in animal and human experiments, low dose radiation
can modulate the immune system to an anti-inflammatory
condition (9). This phenomenon is not fully understood
till now, but various mechanisms such as inhibition of cer-
tain pro-inflammatory cytokines (IL-6 in particular), reduc-
tion in chemotaxis of leukocytes, and shifting the balance
to m2 macrophage lineage have been documented so far
(10). The aforementioned mechanisms constitute funda-
mental parts of the COVID-19 mortality puzzle, and several
studies have reported a “cytokine storm” (CS) caused by
the SARS-CoV-2 infection (11, 12). To overcome the poten-
tially fatal inflammation, low dose pulmonary irradiation,
when administrated in due time and manner, can hypo-
thetically reverse the process and prevent the inappropri-
ate inflammatory response. The most significant side ef-
fect of radiation is the increased risk of secondary cancer.
Increased rate of cancer has been reported in long term

survivors who have received conventional-dose radiother-
apy (13). Based on extrapolation of therapeutic dose data
and experience from atomic accidents, researchers have at-
tributed little excess relative risk of cancer to the radiation
dose of less than 1 to 3 Gy, especially in adults older than
60 years (14). Moreover, the latency period of radiation-
induced cancer is at least 10 years.

Nevertheless, no treatment comes without adverse ef-
fects, and some risks have to be taken to achieve benefi-
cial results. To address this matter, we have designed a
pilot clinical trial at Shahid Beheshti University of Medi-
cal Sciences, Iran. According to the inclusion criteria, pa-
tients with moderate to severe confirmed COVID-19 pneu-
monia were recruited. The patients will receive low dose
radiotherapy to the whole lungs in conjunction with the
standard national protocol of COVID-19 management. The
treatment will be planned using diagnostic chest CT scans.
Variables of disease severity, such as baseline PaO2/FiO2 ra-
tio, CBC, serum LDH, CRP, and IL-6 levels, are carefully docu-
mented, and radiation therapy is delivered in one fraction
of 0.5 Gy to both lungs. In cases that clinical decision mak-
ing in a multidisciplinary team is required, patients are al-
lowed to receive an extra fraction of 0.5 Gy to a maximum
of 1 Gy in 2 fractions at least 72 hours apart. We are expect-
ing to witness the onset of radiation effects on clinical and
serological variables within 48 hours; therefore patients
will be closely monitored for 7 days after the radiotherapy
session. A total of 5 patients will be enrolled, providing fa-
vorable results seen in the first set of patients, the team
will decide on recruiting a larger number of participants
for a phase II clinical trial. The complete study protocol
as well as inclusion/exclusion criteria, could be found on
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clinicaltrials.gov under the registry number NCT04390412.
If proven effective, low dose RT can provide an alternative
therapeutic option, which is readily available and can be
offered to a large number of patients and, subsequently, re-
duce the burden of the pandemic on intensive care units,
which is one of the biggest challenges of our time.
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