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Cancer and COVID-19 — potentially
deleterious effects of delaying
radiotherapy
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Radiotherapy can be safely delivered during the coronavirus disease 2019 (COVID-19) pandemic,
often through use of hypofractionated regimens, which minimize the number of visits to treatment
centres while also avoiding potentially detrimental delays in the delivery of cancer care.

Department of Radiation
Oncology, Weill Cornell
Medicine, New York, NY, USA.
✉e-mail: formenti@
med.cornell.edu
https://doi.org/10.1038/
s41571-020-0375-1

Radiotherapy delivery during the pandemic
The emergence of SARS-C oV-2 and the subsequent
coronavirus disease 2019 (COVID-19) pandemic has
affected every aspect of health care, including the delivery of standard care to patients with cancer. Current
death rates from cancer reflect the results of implementing a set of evidence-based measures to treat the
disease. In most clinical settings, the timing of these
interventions is a determinant of successful outcomes.
The current commentary aims to focus on the timing
of radiotherapy.
Radiotherapy should remain a valid and accessible
treatment option during the COVID-19 pandemic, for
several reasons. First, radiotherapy generally does not
compete for in-demand resources, such as respirators
or intensive care unit (ICU) beds and can continue to
remain accessible. In certain scenarios, radiotherapy
could even safely be used as an alternative to surgery.
Second, extensive experience is available in converting
many standard fractionation schedules into shorter,
hypofractionated ones, which involve fewer visits to the
radiotherapy centre, thus reducing the risks of exposing
patients to SARS-CoV-2. Third, in contrast to the majority of chemotherapies, most radiotherapy regimens are
only moderately immunosuppressive, and this applies
particularly to hypofractionated radiotherapy schedules1. Finally, the proper adoption of personal protective equipment (PPE) has been shown to enable the safe
delivery of care, despite the presence of many asymptomatic carriers among both patients and clinical and/or
nonclinical staff  2.
The practice of social distancing, including postponement of hospital and/or outpatient care, should also be
generally applied to patients with cancer; however, clinical scenarios in which delaying therapy has been demonstrated to lead to worse cancer-related outcomes should
encourage clinicians to weigh up the risks of exposure
to SARS-C oV-2 versus the risks of cancer mortality.
A comprehensive review of all available literature would
require deep interrogation; therefore, we have chosen to
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provide examples of the importance of timing of radiotherapy in a few of the most common tumour types, in
order to encourage the oncology community to reflect
on the risks of delaying or forgoing radiotherapy. These
risks need to be considered relative to the risks associated with prolonged exposure to SARS-CoV-2, and
treatment indications should always follow a discussion
to inform the patient of the relative risk:benefit ratios
and determine their preferences.

Effects of delaying radiotherapy
Similar to surgery, radiotherapy enables an exquisitely
localized treatment with effects measured in terms
of local tumour control. Local control alone is often
not sufficient, but is necessary for extending the survival of patients with cancer and contributing to cure.
Suboptimal delivery of radiotherapy (including delays,
interruptions or omissions) has been demonstrated to
compromise both local control and survival. For example, the findings of a systematic review demonstrate
that delaying the initiation of adjuvant radiotherapy
>8 weeks after surgery doubles the risk of local recurrence in patients with breast cancer3. Furthermore,
a meta-analysis conducted by the Early Breast Cancer
Trialists’ Collaborative Group indicates that radiotherapy reduces the risk of local recurrence, with a
3.8% absolute reduction in 15-year risk of breast cancer mortality (from 25.2% to 21.4%; P = 0.00005) 4.
The authors make the extrapolation that for every
four local recurrences prevented up to year 10, one
life is saved.
Similarly, treatment delays have been shown to affect
the overall survival (OS) outcomes of women with locally
advanced cervical cancer: Lanciano et al.5 reported a
7.5% decrease in 4-year survival when the radiotherapy
course was >10 weeks, compared with <9 weeks, with a
1.2% reduction in cause-specific survival per additional
day of treatment, highlighting that even small disruptions in the delivery of radiotherapy can have negative
consequences.

Comment
Postoperative radiotherapy cannot be deferred
without affecting the survival outcomes of patients with
high-grade gliomas: every week of radiotherapy delay
beyond 2 weeks after surgery increases the risk of death
by 8.9%6. Similarly, delaying the initiation of radiotherapy >48 days after surgery worsens the survival of
patients with newly diagnosed glioblastoma by around
7 months (P = 0.003)7.
Head and neck cancer is probably the cancer type in
which the effects of delayed initiation and protraction of
the duration of radiotherapy have been most extensively
studied. Treatment delays are associated with worse survival outcomes along the entire management continuum
and in all disease subtypes. For example, data from an
analysis of 234,861 patients with head and neck cancer
who received definitive surgery followed by adjuvant
radiotherapy demonstrate that a longer interval from
surgery to post-operative radiotherapy (TS–RT) leads to
worse OS. Patients with a TS–RT of ≤42 days had a median
OS of 10.5 years, patients with a TS–RT of 43–49 days
had a median OS of 8.2 years (absolute difference
−2.4 years; 95% CI, −1.5 to −3.2 years), and those with a
TS–RT of ≥50 days had a median OS of 6.5 years (absolute
difference −4.1 years; 95% CI, −3.4 to −4.7 years)8.
Current management of cancer is often conducted in
an interdisciplinarly manner, with representatives from
surgical, medical and radiation oncology, often supported by pathologists and radiologists with expertise
in specific cancer types (such as prostate or lung cancer,
among others). The above examples suggest the need for
each management team to discuss available knowledge
of the implications of treatment delays and/or modi
fications and whenever possible consider the role of
radiotherapy.

Advantages of radiotherapy
Radiotherapy can be safely delivered while minimizing
the use of critical hospital resources and maintaining the
safety of patients and staff. Staff could be organized
into teams (containing physicians, nurses, physicists
and therapists) and rotated to minimize exposure risks
while creating a contingency strategy for coverage,
should any staff member have symptoms suggestive of
overt COVID-19. Since the inception of the pandemic,
daily patient triages prior to treatment, including temp
erature checks and symptom questionnaires, have been
used to screen patients for further testing for COVID-19.
In view of the possibly high number of asymptomatic
carriers, the general precaution of use of PPE by all staff
(including nonclinical staff, such as receptionists and
janitors), including surgical masks and gloves, further
minimizes the risks of transmission.
The availability of hypofractionated regimens for
several cancer types has drastically reduced the number of visits for patients, while maintaining timely
treatment schedules. These regimens can be implemented at most radiotherapy centres and enable fewer
visits, thus limiting the risks of exposure. Another
important role of radiotherapy is its potential to safely
replace surgery in certain settings, including cancers
of the head and neck, oesophagus, pancreas, prostate
or bladder, and non-small-cell lung cancer (NSCLC).

Indeed, stereotactive body radiotherapy (SBRT) is now
the standard curative approach for patients with early
stage NSCLC that is inoperable owing to comorbidities.
This approach has also emerged as a viable treatment
option for patients with operable NSCLC, with two
ongoing phase III trials comparing the efficacy of surgery to that of SBRT in this setting (NCT02468024 and
NCT02984761). A preliminary combined analysis of
data from two earlier prospective randomized trials in
this setting (NCT00840749 and NCT00687986) indicates a 3-year OS rate of 95% in patients receiving SBRT
compared with 79% in those who underwent surgery
(HR 0.14, 95% CI 0.02–1.19; log-rank P = 0.037)9. These
findings, while preliminary, could justify the adoption of
SBRT for patients with early stage NSCLC, particularly
in view of the limited access to operating theatres and/or
ICUs that thoracic surgeons might encounter during the
acute phase of the COVID-19 pandemic.

Conclusions
The current pandemic is affecting every aspect of health
care, including the management of patients with cancer.
In these times, balancing the risks of infection and subsequent mortality with the increased risks of cancer
mortality derived from delaying treatment is of utmost
importance. Clinicians from each subspecialty of oncology should engage in the exercise of assessing evidence
for deleterious effects of delaying standard treatments
and plan patient management accordingly. Increasing
use of radiotherapy should be considered, as uniquely,
this modality does not compete with resources needed
for management of COVID-19, can be completed in few
treatment visits (typically 1–5) in an outpatient setting
and is generally less immunosuppressive than other
therapeutic modalities. As our knowledge and experiences expand throughout this pandemic, clinicians
should refer to guidelines provided by the American
Society for Radiation Oncology (ASTRO) and/or the
European Society for Radiotherapy (ESTRO) for up to
date recommendations.
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Related links
AStRo CoVID-19 Recommendations to Radiation oncology Practices:
https://www.astro.org/Daily-Practice/COVID-19-Recommendations-andInformation
eStRo CoVID-19 resources: https://www.estro.org/About/Newsroom/
COVID-19-and-Radiotherapy

