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A pandemic coronavirus, termed severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), causes a respiratory illness called coronavirus disease 2019 (COVID-19)
that is often severe or life threatening. Considering the low immunity status of cancer
patients due to multimodality treatment, they seem to be more prone to COVID-19.
Given the rapidity with which the novel coronavirus (SARS-CoV-2) is spreading, we
can expect an increased burden of cancer patients diagnosed with COVID-19 at oncol-
ogy treatment clinics and a need to address the issues associated. As of the date of
this writing, United States has been witnessing an increase in confirmed cases, not
far behind are the large outbreaks of European countries. Patients with cancer may
have compromised immunity due to their disease or its ongoing treatment, and early
reports suggest cancer is a risk factor for severe COVID-19. Since the outbreak in
Wuhan, Chinese researchers have published on their experience with COVID-19 and
have highlighted high-risk groups, including the elderly and patients with comor-
bidities, including cancer. In one of the largest series reported from Wuhan, elderly
patients were at a higher risk for disease severity with an 8.0% case fatality rate in
those aged between 70 and 79 years, and 14.8% in those aged 80 years and older. The
case fatality rate for cancer patients in that cohort was notably higher than noncan-
cer patients at 5.6 versus 2.1% in the whole sample. This review focuses on the pan-
demic-driven strategies that need to be adopted to overcome the radiation oncology
clinics burden, especially in this region of India popularly termed as the cancer belt.
Although colleagues around the world have dealt with enormous service pressures in
the face of natural disaster or infection previously, the global scale and challenge of
COVID-19 are unprecedented. Our aim is to highlight the quintessential point that
even within these circumstances the morbidity and mortality associated with cancer
should not be taken lightly. Departmental protocols should be regularly upgraded to
provide smooth and efficient functioning of the department.

syndrome coronavirus 2 (SARS-CoV-2), causes a respiratory
disease called coronavirus disease 2019 (COVID-19) in

Following a cluster of viral pneumonia cases in late 2019, a
novel coronavirus was isolated and reported in Wuhan, China
in 2020. This virus, now termed severe acute respiratory
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infected individuals. Recent estimates of COVID-19 case
fatality rates are around 2%, rising to 15% in patients aged
around 80 years or over.'?* At present, no vaccine or specific
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antiviral therapy is available. The only measures available to
prevent or delay community spread of COVID-19 are con-
tainment and rigorous case finding. Once COVID-19 becomes
widespread within a community, quarantine and social dis-
tancing measures may slow its further spread, which have
been adopted in many countries.

Patients with cancer could be at elevated risk of severe
COVID-19, while delivery of cancer therapies could be dis-
rupted by quarantines, social distancing measures, and dis-
ruption to routine healthcare delivery by the pandemic.
Pending more definitive evidence, this article presents
interim guidance, based on expert opinion, to aid deci-
sion-making for clinicians treating patients with cancers. The
suggestions provided here may be relevant in both adult and
pediatric patients as well. Cancer patients are more suscepti-
ble to COVID-19 in than individuals without cancer because
of their systemic immunosuppressive state caused by the
malignancy and the anticancer treatments, such as chemo-
therapy, targeted therapy, and immunotherapy. There will
likely be more detailed studies of COVID-19 in future as cur-
rently a lot is still unknown about this disease and its mode
of spread. In addition, there has not been any specific infor-
mation on level 1 multicentric randomized trial including
cancer patients and COVID-19. However, one study suggested
a small percentage of patients had pre-existing conditions
including diabetes (6.4%, hypertension(12.8%), cardiovas-
cular disease (3.7%), liver disease (2.7%), malignancy (1.4%),
and others (3.7%).4 As per the report of the World Health
Organization (WHO)-China Joint Mission on COVID-19,
cancer patients had an estimated twofold increased risk of
COVID-19 than the general population.®

The inevitable presentation of a COVID-19-positive
patient to a radiation oncology (RO) clinic promises to pose
significant challenges to the staff, administration, and phy-
sician who are charged with not only with patient’s care
and well-being but also the care and well-being of other
patients (and staff) in the department. »Table 1 depicts a
hypothetical triage decision tree for a patient presenting
to a RO clinic with a recent positive test for the COVID-
19 virus, informed by attentions to the Centers for Disease
Control and Prevention (CDC) outpatient guidelines and
the Bass & Washington radiation facility infection control
textbook chapter.5’

Complications during Radiotherapy
Treatment

1. Screening of incoming patients: Some clinics may opt
screening for all patients upon immediate entry into the
facilities, or even before entering, to decrease exposure
risks. For COVID-19, suspicion for infection would be
high in patients with fever, cough, shortness of breath,
and/or a history of recent travel to high-risk areas.®
Our suggestion in this situation is that a questionnaire
should be filled at the entrance asking all the relevant
leading history for future reference.
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Table 1 Challenges for radiation oncology during an outbreak
of infectious disease

Domain Problem

Cancer patients may include vulnerable indi-
viduals due to use of chemotherapy or frailty
due to advanced disease These patients may be
colocated with relatively fit patients receiving
adjuvant therapies

Patient groups

Staffing Delivery of radiotherapy requires very specific
skill sets that are not generic within an acute
hospital. Treatment units are therefore very
vulnerable to changes in staff levels due to
sickness. Radiation therapists in particular have
very regular close contact with a large number

of patients and are at high risk of exposure

Environment Although most radiation oncology units are
having physical separation from other hospital
departments, there may still be a mixing of
several patient groups in a waiting area. Some
services may share waiting areas between
patients on active treatment and those in fol-
low-up. Treatment bunkers may contain a large
amount of equipment that in cases of potential
contamination may be time consuming and
difficult to clean

Equipment Treatment relies on highly specialist equipment
that will usually treat high volumes of patients
in sequence

Treatments Treatment courses are delivered in fractions

and efficacy is influenced by interruptions

and gaps. Extended treatments over many
weeks are more vulnerable to interruption

due to patient sickness or workforce shortage.
Chemoradiotherapy treatments also increase
likelihood of serious infection. Some treatments
given for palliation or as adjuvant therapy may
have altered risk benefit in the context of pan-
demic infections

2. Increased diagnostics: Diagnosis can be made by spe-
cific reverse transcription polymerase chain reaction
of nasopharyngeal or oropharyngeal swabs and lower
respiratory tract samples with median viral shedding of
20 days (interquartile range: 17-24 days).” Upon finding
patient positive leading history on the questionnaire at
the entrance the patient should be reviewed at the medi-
cine department before receiving treatment

3. Increased taxation on the pre-existing burden:
Furthermore, RO clinics are uniquely taxed by an extra
population of patients reporting to waiting rooms for
daily radiation treatments. The large number of poten-
tial appointments and/or daily treatments, in addition to
a pre-existing disease state, heightens the risk faced by
already at-risk ongoing treatment patients. Based on sur-
vey results from Chinese hospitals, 88% of radiation oncol-
ogists said that they would provide radiation treatment
for patients with negative screening results, while others
said that they would not provide treatment.

4. Delay in treatment delivery: Opinions vary with regard to
length of the necessary isolation period before the deliv-
ery of radiation therapy to asymptomatic patients with an
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epidemic travel history. In a study, 70% hospitals believe
that asymptomatic patients could be treated after 14 days
of isolation, 2% suggest that 24 days are necessary, 1%
demand 30 days, while the other 27% say they would not
provide radiation therapy to these patients for the time
being.!° For confirmed COVID-19 patients who have been
cured, all hospitals showed a more cautious attitude. Up
to 39% of hospitals indicated that they would not provide
radiation treatment for them, and the proportion of hospi-
tals that believed they could start radiotherapy (RT) after
isolation for 14, 24, or 30 days was 24, 10, or 27%, respec-
tively. The most important and worrisome attitude in the
delaying of treatment during the long isolation periods are
the compromises we are bound to make in the radiobio-
logical benefits to cancer patients, some of whom would
not start timely treatment and others of whom would not
experience the optimal biological effects of radiation ther-
apy due to delays in treatment.

. Setup of different treatment delivery counters with
dedicated linacs: Another consideration is that of the
shared treatment machines. It is therefore imperative that
RO clinics review established infection control protocols
and adapt necessary unique considerations of SARS-CoV-2
in the healthcare settings."" Unique consideration in
RO may include apt and repeated sterilization of active
breathing control devices, handles from arm positioning,
and any attachment of the treatment couch that contacts
the patient. Attention should also be paid to the times that
facilitate appropriate sterilization of the staff and mini-
mize time of exposure. Finally, cognizant efforts must be
made to discard potentially contaminated personal pro-
tective equipment (PPE) and/or garments prior to leaving
the hospital so as to carry viral particles outside.

. Impact of treatment interruptions: Radiation oncolo-
gist will also have to prepare for treatment interruptions.
Patients who test positive for the novel coronavirus will,
at the minimum, require a 14-day quarantine per CDC
recommendations.’? Treatment interruption may be
due to multiple reasons in which hospitalization due to
symptoms is the commonest as immunosuppression is
very common in cancer patients. Data from a report of
the clinical characteristics of patients with the COVID-
19 showed that 6.1% of patients required intensive care,
mechanical ventilation, or died.'®* Second, they may be
isolated due to travelling difficulties or intercity lock-
downs. These treatment interruptions would be of
utmost concern for tumors in which overall treatment
time significantly impacts outcomes such as head and
neck cancers and cervical cancers.'*’> On the other
hand, treatment delays may also be due to strains on
the healthcare system in the setting of a pandemic due
to travel restrictions, availability of workforce, and/
or lack of access to hospital care.'® If possible, travel
restrictions for the general public should be tailored
for patients with cancer, such as being done currently
in Italy.’” This is the principle which is being currently

adopted at Malwa region by the joint efforts of local
administration and radiation oncologists so as to make
thing as convenient as possible for the cancer patients
in this region and to minimize the pain and cost issues.

Little data exists currently to guide radiation treatment deci-
sions in the setting of the pandemic. However, we may bor-
row insight from the response of RO clinics during Hurricane
Maria which happened in 2017 at Puerto Rico and was dev-
astating for all forms of medical practices. As per Gay et al,
mitigating the impact of a natural disaster on cancer patients
requires four components or “PCOC”: prepare, communicate,
operate, compensate.'® The

The steps of PCOC are as follows:

1. Prepare: The preparation phase is critical in minimiz-
ing the treatment delays that may result from natural
disasters. A standard protocol should be established for
changes in treatment plans with combined intervention
of colleagues in physics, planning, and treatment. To look
for areas where workforce can be reduced by reducing the
number of fractions and treatment courses. Make per-
sonal protective devices and masks along with sanitizers
available to the frontline workforce.

2. Communicate: Because of the complex nature of daily RT,
a RO practice requires effective communication between
the RO, facility staff and patients and between the com-
puter servers and linear accelerators. If the RT center is
closed, the patient listed on the roll call should be called
up and informed. Patients should be given USB flash
drive copies of their medical records and digital imaging
and communication in medicine datasets. Flash drives
are portable and robust and allow patients to optimally
resume care at another local facility or abroad. If not done,
the new radiation oncologist may face a challenge of not
knowing the previous dose delivered, treatment plan, and
other vital medical information. As conditions improved,
patients may be seen at RO clinics with only written treat-
ment and clinical history summaries.

3. Operate: The frontline staff needs to be consolidated
into small functional groups that do not depend on
other groups and do not move to different clinical areas.
Consider temperature screening for all users of the RT
center. The information regarding COVID positive cases
should be disseminated quickly and it should be a depart-
mental call to continue, stop, or pause the treatment.

4. Compensate: Under the leadership of Brian Kavanagh,

MD, ASTRO president, experts in various disease sites were
asked how to best mitigate the impact of a 2- to 3-week
interruption in treatment. This generated an e-mail dis-
cussion among the disease site experts. The recommenda-
tions were compiled and further refined by all the experts
who participated in the discussion. When radiation treat-
ment is paused, compensation on treatment restart is
required according to radiobiological models and the
a-beta ratio. Where there is no survival benefit, RT treat-
ment may be omitted for example (~Table 2).
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Table 2 Diseases where radiotherapy treatments may be omitted

Disease site Subsite/Classification Modality Comments and evidence
Breast Breast conservation Omission of radiotherapy to No survival benefit, small benefit in locore-
DCIS whole breast' gional recurrence
Invasive disease Omission of radiotherapy to Endocrine therapy only sufficient in > 70 (>65
Low risk older patients whole breast?:! in PRIMEIN)®
Invasive disease Genomic profile Omission of radiotherapy to LUMINA, IDEA, PRECISION, PRIMETIME trials
low risk whole breast ongoing (caution outside of trial)
Age > 50, ER+, Her2- breast ca Omission of boost No survival benefit
without other adverse pathologic | radiotherapy?% NSABP B-51/RTOG 1304 trials ongoing
features
Post mastectomy T1-2 N1 Omit radiotherapy
(node + breast cancer)
CNS Glioblastoma age > 60, Temozolomide only 2> Standard radiotherapy associated with poor
methylated outcomes
Low-grade glioma Omit radiotherapy
Asymptomatic meningioma Omit radiotherapy
Gr 1-2 Asymptomatic AVM Omit radiotherapy
Esophagus Resection or chemoradia-
tion rather than trimodality
therapy
Gastric Resectable Treat with chemotherapy
only
Unresectable Treat with chemotherapy
only %
Lung SCLC, extensive Omit prophylactic cranial Also consider omission of consolidation tho-
irradiation %’ racic radiotherapy in extensive stage disease
Pancreas Unresectable Omit radiotherapy?® Consider chemotherapy or clinical trial
Prostate Low, favorable intermediate risk | Active surveillance *
Benign Disease | Keloid, heterotopic ossification, Omit radiotherapy Not life-threatening, topicals (NSAIDS) may be
actinic keratosis reasonable alternatives (versus delay in the far
future)
Palliative Painful mets, uncomplicated, Ensure medical optimization (e.g., WHO Pain
other systemic options Ladder)
Oligometastatic (e.g., prostate Omit radiotherapy Systemic treatment, for example, androgen
cancer) deprivation therapy
Postoperative radiotherapy (for Omit radiotherapy Limited/evidence of benefit
pathologic fracture)?° Best supportive care including steroids
CNS mets from NSCLC needing Omit radiotherapy
WBRT
Testicular Seminoma, stage | Omit radiotherapy Consider observation or carboplatin

Abbreviations: AVM, arteriovenous malformations; CNS, central nervous system; DCIS, ductal carcinoma in situ; NSAID, nonsteroidal anti-inflamma-
tory drug; NSCLC, nonsmall cell lung cancer; WBRT, whole brain radiotherapy; WHO, World Health Organization.

break, and the patient may have lost weight. The most
recent cone beam computed tomography (CT) scan can be
helpful in assessing changes between the last treatment and
the new simulation. Fusing the original structure set with
the new planning CT will expedite the contouring process
and maintain consistency with the original intended vol-
umes. In the ideal scenario where the gross tumor volumes
(GTVs) have not changed much and are covered well by the
original planning target volume (PTV), the PTV is cleaned
from fusion artifacts and the skin minus a 3 mm contour is
subtracted from the PTV, as in the case of a head and neck
intensity modulated RT plan. Substantial changes in the
GTV will require a new GTV, clinical target volume, and PTV.
Organ-at-risk contours can be inspected and edited as nec-
essary to reflect changes in anatomy or patient positioning.
Having a clear understanding of when a local facility may
become operational again is critical. For example, a patient

Brachytherapy

While brachytherapy can be hugely effective as a treatment
and it often saves patients significant hospital time receiv-
ing equivalent external beam RT, it may prove challenging
to deliver. Brachytherapy may also increase the risk of trans-
mission during intubations or upper endoscopic procedures
and necessitate increased PPE when they are in short supply.
Therefore, brachytherapy may be a preferred oncological
option in many cases but it may be impossible to deliver. In
certain cancers (e.g., vaginal vault boost or prostate cancer
brachytherapy) it may be prudent to plan for external beam
alternatives if necessary.

Most, if not all, patients who resume treatment at another
facility will benefit from a resimulation because position-
ing systems or treatment equipment may be different,
the tumor may have changed in size during the treatment

Asian Journal of Oncology Vol.6 No. 2/2020
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with prostate cancer might be better served waiting a few
days or weeks, aided by androgen deprivation therapy,
before resuming treatment locally rather than waiting for
a longer period of time to get a flight before encountering
further delays from a second consultation, simulation, and
treatment planning, potentially with incomplete local med-
ical records. A patient with head and neck cancer, for whom
time is critical and who has no realistic local option in the
foreseeable future, may be better served seeking treatment
abroad, depending on the situation.

These are rough guidelines based on the limited evidence
available.

In the end, patient contact should be rationalized as much
as possible and departments may wish to map the patient
flow through their department and see what proactive steps
can be made to reduce the contact of patient with number
of staff members a patient may need to have contact with.
Equally, staff movement around multiple areas of the depart-
ment should be restricted as far as practicable to avoid
spread of infection among all staff members. Staff should be
included in discussions around the changes in practice, such
as the fractionation policies described here. Regular commu-
nication should be sent, preferably in an electronic bulletin.
All staff should be aware of their responsibilities to report
infective symptoms and self-isolate if symptomatic.

If it is not oncologically reasonable to pause or stop a
patient’s RT treatment (e.g., radical treatment of a squamous
cell cancer of head and neck or cervix), then staff and other
patients must be protected against the risk of cross infection.
If department size allows, then plan for a hot bunker—a treat-
ment machine where all potential COVID-19 infected or sus-
pected infected cases are treated preferentially; route these
patients through the department by separate entrance and
exit as (consider using emergency or rear exits as separate
doorways for this group) their treatment should be concen-
trated at the end of the day so that adequate decontamina-
tion and cleaning procedures can take place overnight before
treatment resumes the next day.
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