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Low-dose radiotherapy for SARS-CoV-2 pneumonia
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The novel coronavirus (SARS-CoV-2) which emerged in
the province of Hubei, China in December 2019 has already
accounted for more than two million cases worldwide. In
general, it is an acutely resolved viral respiratory illness that
presents with high-grade fever, cough and dyspnoea, with
bilateral pneumonia on imaging [1, 2]. The plasma levels
of cytokines like interleukins (IL2, IL7, IL10), platelet-de-
rived growth factor (PDGF), vascular endothelial growth
factor (VEGF), and tumour necrosis factor alpha (TNFα)
are usually elevated, with the levels being higher in pa-
tients who require intensive care or are categorised as hav-
ing severe disease [1]. Nearly every sixth patient develops
acute respiratory distress syndrome, which is predisposed
by older age and known comorbid conditions, and which
may worsen rapidly, leading to eventual death [2]. Man-
agement involves empirical and supportive therapy, but no
standard of care has been established yet.

Historically, low doses of X-radiation were used in the
first half of the twentieth century to treat pneumonia, in-
cluding viral pneumonia, with subjective response and ob-
jective resolution [3] based on the ability of low-dose radi-
ation to induce an anti-inflammatory phenotype [4]. Acute
inflammation progresses in a cascade facilitated by inflam-
matory mediators, cell adhesion molecules, and interactions
between endothelial cells and leucocytes. Low-dose radio-
therapy decreases expression of molecules for cell adhesion,
produces anti-inflammatory mediators like IL10 and trans-
forming growth factor beta 1 (TGF-β1), increases apoptosis,
and secondarily reduces leucocyte–endothelial cell interac-
tion and vasodilation by inhibiting the expression of in-
ducible nitric oxide synthase (iNOS), which contributes to
reduced nitric oxide levels [5–7]. Additionally, low-dose ra-
diotherapy can contribute to hyper-radiosensitivity, further
enhancing apoptotic death [8].
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While most of our knowledge on the use of X-radiation
to treat pneumonia comes from case reports and case series
published more than half a century ago which do not count
as robust evidence in the present day [3], the prospects
seem promising under the current circumstances. A single
fraction of low-dose radiotherapy is cost and time effective
and could potentially alleviate symptoms of respiratory dis-
tress quickly, helping to reduce mortality without significant
long-term sequelae. This, in turn, facilitates early discharge
from hospital and reduces costs of in-patient hospitalisation,
ultimately leading to better resource utilisation in the face
of a global emergency. The strategy merits international co-
operation and rapid evaluation in a randomised controlled
trial. For a pandemic that originated in Hubei, one can look
to the Chinese philosopher Confucius for words of wisdom:
“Study the past if you would define the future”. The past may
indeed hold the key.
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