
Journal of Radiotherapy in
Practice

cambridge.org/jrp

Literature Review

Cite this article: Osei E, Francis R, Mohamed A,
Sheraz L, and Soltani-Mayvan F. (2021) Impact
of COVID-19 pandemic on the oncologic care
continuum: urgent need to restore patients
care to pre-COVID-19 era. Journal of
Radiotherapy in Practice page 1 of 11.
doi: 10.1017/S1460396921000303

Received: 12 February 2021
Accepted: 11 March 2021

Key words:
clinical trial; COVID-19; follow-up; radiotherapy;
surgical treatment; systemic treatment

Author for correspondence:
Ernest Osei, Department of Medical Physics,
Grand River Regional Cancer Centre, Kitchener,
ON, Canada. Tel: (519) 749 4300.
E-mail: ernest.osei@grhosp.onca

© The Author(s), 2021. Published by Cambridge
University Press.

Impact of COVID-19 pandemic on the oncologic
care continuum: urgent need to restore patients
care to pre-COVID-19 era

Ernest Osei1,2,3,4 , Ruth Francis5, Ayan Mohamed6, Lyba Sheraz7 and

Fariba Soltani-Mayvan8

1Department of Medical Physics, Grand River Regional Cancer Centre, Kitchener, ON, Canada; 2Department of
Physics and Astronomy, University of Waterloo, Waterloo, ON, Canada; 3Department of Systems Design
Engineering, University of Waterloo, Waterloo, ON, Canada; 4Department of Clinical Studies, Ontario Veterinary
College, University of Guelph, Guelph, ON, Canada; 5Department of Biology, University of Waterloo, Waterloo,
ON, Canada; 6Faculty of Applied Health Sciences, University of Waterloo, Waterloo, ON, Canada; 7Faculty of
Science, School of Interdisciplinary Science, McMaster University, Hamilton, ON, Canada and 8Reza Radiation
Oncology Center, Mashhad, Razavi Khorasan Province, Iran

Abstract

Background: Globally, cancer is the second leading cause of death, and it is estimated that over
18·1 million new cases are diagnosed annually. The COVID-19 pandemic has significantly
impacted almost every aspect of the provision and management of cancer care worldwide.
The time-critical nature of COVID-19 diagnosis and the large number of patients requiring
hospitalisation necessitated the rerouting of already limited resources available for cancer ser-
vices and programmes to the care of COVID-19 patients. Furthermore, the stringent social dis-
tancing, restricted in-hospital visits and lockdown measures instituted by various governments
resulted in the disruption of the oncologic continuum including screening, diagnostic and pre-
vention programmes, treatments and follow-up services as well as research and clinical trial
programmes.
Materials and Methods:We searched several databases from October 2020 to January 2021 for
relevant studies published in English between 2020 and 2021 and reporting on the impact of
COVID-19 on the cancer care continuum. This narrative review paper describes the impact of
the COVID-19 pandemic on the cancer patient care continuum from screening and prevention
to treatments and ongoing management of patients.
Conclusions: The COVID-19 pandemic has profoundly impacted cancer care and the manage-
ment of cancer services and patients. Nevertheless, the oncology healthcare communities
worldwide have done phenomenal work with joint and collaborative efforts, utilising best avail-
able evidence-based guidelines to continue to give safe and effective treatments for cancer
patients while maintaining the safety of patients, healthcare professionals and the general pop-
ulation. Nevertheless, several healthcare centres are now faced with significant challenges with
the management of the backlog of screening, diagnosis and treatment cases. It is imperative that
governments, leaders of healthcare centres and healthcare professionals take all necessary
actions and policies focused on minimising further system-level delays to cancer screening,
diagnosis, treatment initiation and clearing of all backlogs cases from the COVID-19 pandemic
in order to mitigate the negative impact on cancer outcomes.

Introduction

Cancer is the second leading cause of death globally, and it is responsible for an estimated 9·6
million deaths in 2018.1,2 It is estimated that over 18·1 million new cases are diagnosed every
year which approximate about 50,000 newly diagnosed patients every day who will require
treatment.1,2 There has been very substantial progress in cancer treatment over the last 40
years, and the decline in mortality has been associated with timely prevention programmes,
early disease diagnosis and treatment, the improvement of the quality of available treatment
modalities and increased accessibility to these services.3–6 However, the current COVID-19
pandemic has significantly impacted almost every aspect of the provision and management
of cancer care as evidenced by published guidelines and recommendations by oncological
societies and national and international authorities.6–12 Several studies have reported that
the COVID-19 pandemic has disrupted prevention, screening, early diagnosis and treat-
ment delivery services; the management of cancer patients; the continuity of cancer research
and clinical trials and has also introduced new risks for cancer patients.3,13–29 According to
some studies, the time-critical nature of COVID-19 diagnosis and the large number of
patients requiring hospitalisation necessitated the rerouting of the already limited resources
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available for current cancer services and programmes to the care
of COVID-19 patients in several hospitals and clinics.13,14,18,30 In
response to the increase in COVID-19 prevalence in several
countries, healthcare professionals in several hospitals and clin-
ics worldwide took immediate initiatives and implemented
multiple changes in the provision of cancer care including
modification of treatment schedules, movement of some care
delivery to telehealth, reorganised some cancer services and
updated guidelines for medical staff and guidance for patients
with the purpose to help diminish cancer patients and staff
exposure to COVID-19 and also to mitigate its repercussions
on the provision of cancer care.3,15,21,30–32 However, the strin-
gent social distancing, restricted in-hospital visits and lockdown
measures instituted by various governments resulted in the dis-
ruption of cancer screening and prevention programmes, pri-
mary cancer diagnosis services, delayed surgical treatment,
radiotherapy services and systemic therapy services. Rivera
et al.32 and Patt et al.21 reported that these treatment interrup-
tions are of utmost concern in tumours such as head and neck
and cervical cancers for which even the modest delay in treat-
ment could significantly impact outcomes. According to Patt
et al.,21 the consequence of disruption in cancer screening pro-
grammes and delays in early diagnosis is the presentation of the
cancer at an advanced stage which most often will require more
complex care, will have lower likelihood of responding to
therapy and curable. Thus, the goal of this narrative review
paper is to describe the impact of COVID-19 on the cancer
patient care continuum from screening and prevention to treat-
ment and ongoing care.

Materials and Methods

The following databases PubMed, PMC, NCBI, PNAS, Springer
Link, Wiley Online Library, Lacent, Science Direct, Medline were
searched from October 2020 to January 2021 for relevant studies
published in English in 2020 and 2021 and reporting on the impact
of COVID-19 pandemic on the cancer care continuum. The liter-
ature search used the following keywords: ‘covid-19 and oncology
care’, ‘covid-19 and cancer screening’, ‘covid-19 and cancer pre-
vention’, ‘covid-19 and radiotherapy’, ‘covid-19 and systemic
therapy’, ‘covid-19 and chemotherapy’, ‘covid-19 and follow-up
of cancer patients’, ‘covid-19 and surgical treatment of cancer’,
‘covid-19 and research’, ‘covid-19 and clinical trials’. The searches
were not limited by study design and included conference
abstracts, full research articles and reviews. Several publications
on the management of cancer patients were identified and we
excluded articles reporting on the impact and management of
cancer care but are not related to the COVID-19 pandemic. For
the current report, we reviewed articles reporting on the impact
of COVID-19 on oncologic services and patients.

Impact of COVID-19 Pandemic on Cancer Screening and
Prevention

Cancer screening is integral to cancer control and prevention and
plays a significant role in early cancer detection, and it is capable of
detecting precancerous changes before cancer develops or the early
detection of cancer before the onset of symptoms.33–42 Myers
et al.34 reported that screening of women who are at average risk
for breast cancer is associated with approximately 20% reduction
in breast cancer mortality and according to Ladabaum et al.35

increasing the screening rates of colorectal cancer from 62 to

80% in individuals aged 50–75 years would prevent about three-
fold more deaths at one-third the incremental cost. Several
studies have reported that cancer screening is an effective pre-
ventative measure that significantly reduces cancer incidence
and mortality33,36–39,43–45; however, the COVID-19 pandemic
has disrupted almost all aspects of cancer prevention and
screening services. Most prevention and screening services were
either cancelled, suspended or severely restricted in several
institutions and many patients fearful of exposure to COVID-
19 or who do not want to overburden the healthcare services
elected to reschedule or completely decline screening during
the pandemic which has resulted in fewer cancer screenings
and diagnosis.21,30,33,46 Cancino et al.33 reported that the weekly
volumes of screenings for breast, colon and cervix cancers in the
United States decreased by 86–94% between 20 January and 21
April 2020. Several studies have reported that most healthcare
centres will be faced with significant challenges for the manage-
ment of all the screening backlog cases.21,36–38,43,47–49 According
to Issaka et al.,47 delaying colorectal cancer screening for the 23
million adults in the United States who are past due will lead to
delayed diagnosis and increased cancer mortality, will widen
persistent ethnic and socio-economic mortality disparities and
will also overwhelm healthcare systems burdened by long screening
backlogs when elective procedures resume. Furthermore, it is also
reported that an estimated 1 million people in the United Kingdom
have not been invited for colorectal cancer screening, and approxi-
mately 8,500 people who received a positive faecal immunochemical
test before the national lockdown are still awaiting an appointment for
a follow-up colonoscopy which would potentially lead to an overall
increase in the number of preventable deaths from this cancer.50

The COVID-19 pandemic disruption to cancer screening and pre-
vention services may have a significant impact on patients, health-
care practitioners and health systems as the interruption in cancer
screening and prevention may result in delayed diagnosis, an
increased proportion of patients presenting with advanced disease,
delayed treatments and potentially detrimental effects on survival.

Patt et al.21 investigated the impact of COVID-19 on screening
of new patients, gaps in access to care and disruption of treatment
journeys in the United States cancer population. They observed a
substantial decrease in cancer screenings from March to July 2020
compared to the same period in 2019. They reported 85, 75, 74 and
56% decline in screenings for breast, colon, prostate and lung can-
cers, respectively, at the peak of the pandemic in April 2020. They
concluded that the disruption of cancer care services due to
COVID-19 pandemic in the United States has led to significant
decreases and delays in identifying new cancers, and if these prob-
lems are notmitigated will increase cancer morbidity andmortality
in coming years. London et al.48 analysed data from 20 healthcare
institutions with over 28 million patients in the United States to
quantify the effects that efforts to control the COVID-19 pandemic
have had on cancer diagnosis encounters. They reported a decline
in breast cancer screening of 5·0, 9·1, 43·8 and 89·2% in January to
April 2020, respectively, and a similar decline in colorectal cancer
of 0·7, 5·6, 38·4 and 84·5% in January to April 2020, respectively,
compared to the same period in 2019. They concluded that the
COVID-19 pandemic has resulted in a substantial decline in
cancer-related patient encounters, and if it is not resolved, it will
have serious implications for future cancer care. Peng et al.38 con-
ducted a population-based study to investigate the level of influ-
ence of the COVID-19 pandemic on breast cancer screening in
Taiwan. They reported that the number of mammography screen-
ing examinations in hospitals declined from 41 to 57% fromMarch
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to May 2020 compared to the previous 3 years. Furthermore, the
number of screening mammography examinations in mobile
mammography vans also declined by 23–27% in March,
62–64% in April and 53–57% in May 2020. Yong et al.36 used a
mathematical simulation model to estimate the potential impact
of suspending colorectal and breast cancer primary screening
for up to 12 months and followed by 6–24 month transition peri-
ods of reduced screening volumes on cancer outcomes in Canada.
They projected a surge of cancer cases when screening resumes
after the lockdowns and estimated that an additional 310 cases
would be diagnosed at advanced stages and an extra 110 deaths
in 2020–2029 for a 3-month disruption of breast cancer screening.
They also projected that a 6-month disruption of breast cancer
screening could lead to an additional 670 advanced cancers and
250 cancer deaths and approximately 40,000 life-years lost.
Furthermore, a 6-month suspension of primary screening for colo-
rectal cancers would increase the cancer incidence by 2200 cases
and additional 960 cancer deaths over the lifetime. They concluded
that interruptions in cancer screening could have a significant
adverse impact on long-term cancer outcomes and recommended
the immediate restoration of cancer screening and prevention ser-
vices when it is safe with adequate prioritisation strategies to mit-
igate any harm. Vanni et al.37 conducted a study to estimate the
effect of the suspension of breast Cancer screening during the
COVID-19 lockdown. They reported that an estimated 10,000
patients could have a missed diagnosis during the three months
and for a six-month period the number of patients who will not
receive a diagnosis will increase to 16,000. They concluded that
breast cancer screening should be resumed as soon as possible
to avoid missing to diagnose any breast cancers and reduce the
potential impact of delayed diagnosis.

Impact of COVID-19 Pandemic on Cancer Diagnosis

The early diagnosis of cancer has several proven benefits such as
potential cure, improved treatment outcomes, reduced morbidity
and increased survival.30,51–58 On the other hand, it has also been
reported that delayed diagnosis is associated with a more advanced
stage disease at diagnosis, poorer survival, greater disease-related
and treatment-related morbidity, higher mortality for some can-
cers and psychological distress for patients.51,55,57 Several recent
studies have reported that the COVID-19 pandemic has signifi-
cantly impacted timely access to various routine and urgent diag-
nostic procedures and tests for cancer diagnosis as well as altered
referrals in symptomatic cancer diagnosis and health-seeking
behaviours especially during lockdowns in various coun-
tries.21,30,43,46,54,59–61 The need to redirect healthcare staff and
resources by various authorities to address the pandemic led to
reduction and cancellation of several cancer diagnostic services
in several hospitals.16,30 According to Richards et al.,30 the
Welsh and Scottish governments suspended screening pro-
grammes for breast, cervical and bowel cancer in March 2020
which led to a reduction in referrals and an estimated 2000 fewer
cancers diagnosed each week. They also reported over 90% reduc-
tion in the number of endoscopies in the United Kingdom in April
2020 compared to the first three months of 2020. Jones et al.16 also
reported that the UK national cancer screening programmes which
account for approximately 5% of all cancer diagnoses each year in
the country was suspended due to the COVID-19 pandemic. Sud
et al.54 reported that during the COVID-19 lockdown, referrals via
the 2-week-wait urgent pathway for suspected cancer in England,
UK, declined by about 84%. Richards et al.30 also reported that

urgent referrals of patients with cancer by primary-care physicians
in Scotland reduced by over 70% by mid-April 2020. The suspen-
sion of screening services due to the pandemic has most likely
resulted in a large backlog of patients, and it is predicted to place
significant pressure on diagnostic services, impact other areas of
the cancer pathway, potentially delay the early diagnosis from
screening and could make only symptom-based diagnosis more
important.16 Therefore, there is an urgent need for interventions
strategies to manage these backlog within the diagnostic services
to mitigate the anticipated impact of the COVID-19 pandemic
on patients care.

Maringe et al.46 conducted a nationwide population-based
modelling study to assess the impact of diagnosis delays due to
the COVID-19 pandemic on patient survival, the number of addi-
tional deaths expected due to cancers and the additional years of
life lost. They analysed data on 32,583 breast, 24,975 colorectal,
6744 oesophageal and 29,305 lung cancer patients aged 15–84
years. They estimated about 281–344 (7·9–9·6%), 1445–1563
(15·3–16·6%), 1235–1372 (4·8–5·3%) and 330–342 (5·8–6·0%)
additional deaths due to breast, lung, colorectal and oesophageal
cancers, respectively, within 5 years after diagnosis compared with
pre-pandemic data. Furthermore, they projected about 59,204–
63,229 total additional years of life lost for the four cancers.
They concluded that a substantial increase in the number of avoid-
able cancer deaths in England is to be expected as a result of diag-
nostic delays due to the COVID-19 pandemic. Thus, urgent policy
interventions are needed to manage the screening backlog within
routine diagnostic services to mitigate the expected impact of the
COVID-19 pandemic on cancer patients. Sud et al.54 used a mod-
elling approach to examine the impact of different scenarios of
lockdown-accumulated backlog in cancer referral on cancer sur-
vival and the impact on survival per referred patient due to delayed
referral during the COVID-19 pandemic for 20 common cancer
types in the United Kingdom. They assessed three scenarios of a
3-month period of lockdown during which 25, 50 and 75% of
the normal monthly volumes of symptomatic patients delayed
their presentation until after lockdown. Assuming an average pres-
entational delay of 2 months per patient, they estimated the
national toll of presentational delay accrued over a 3-month lock-
down period of 181 extra deaths and 3316 life-years lost, 361 added
deaths and 6632 life-years lost and 542 additional deaths and 9948
life-years lost for a backlog rate of 25, 50 and 75%, respectively.
They also estimated that delay in additional diagnostic capacity
with provision spread across months 3–8 after lockdown would
result in 401 extra lives and 7332 life-years lost due to diagnostic
delays under the 25% backlog scenario, 811 extra lives and 14,873
life-years lost under the 50% backlog scenario and 1231 additional
lives and 22,635 life-years lost under the 75% backlog scenario.
They concluded that there is a clinically significant impact in lives
and life-years lost if delays to the UK 2 week-wait pathway are
extensive and prolonged. Andrew et al.59 performed a study to
assess changes in skin cancer diagnosis in the United Kingdom
during the COVID-19 pandemic. They analysed data from the
Northern Cancer Network from 23 March 2020 to 23 June 2020
and compared with the same period in 2019. They reported a
decrease of 68·61% in skin cancer diagnoses in the first 3 months
of the pandemic compared to the same period in 2019.

Impact of COVID-19 Pandemic on Cancer Treatment

Surgical treatment, radiation therapy and chemotherapy either
alone or in combination are the definitive treatment modalities
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for most malignancies; however, the timely delivery of these cancer
treatments during the COVID-19 pandemic has faced significant
challenges in several cancer centres worldwide potentially leading
to some treatment delays.13,30,62,63 Several studies have reported
that delays in the initiation of radical treatments are generally asso-
ciated with decreased local control rates and overall survival, thus
extending or delaying the treatment time of definitive treatments
can have detrimental effects on the expected treatment response
and quality of life of oncology patients.30,63–66 According to
Kumar and Dey63 and Herschbach et al.,67 fear of disease progres-
sion or recurrence is quite common amongst cancer patients await-
ing treatment, and elevated levels of such fear can affect patients’
well-being, quality of life, social functioning and can lead to
psychological stress. Therefore, in order to maintain timely patient
care during the COVID-19 pandemic, several cancer centres devel-
oped guidance based on expert opinion to provide a framework for
clinical practices and management of cancer patients.

Surgical treatment

Surgical procedures continue to be used for the diagnosis, staging
and treatment of several cancers and for the relief of symptoms to
improve patients’ quality of life. Moreover, preventive or prophy-
lactic surgery has also been used to prevent or lower the risk of
developing certain types of cancer.68–71 However, the COVID-19
pandemic has had an unprecedented impact on surgical services
and on cancer patients awaiting surgery in several hospitals, as a
result of the high demand for ventilators, hospital space and staff
to provide additional critical care capacity for patients with
COVID-19.54,72–79 The surgical capacity in several hospitals has
significantly been reduced and has led to the deprioritisation of
non-emergency clinical services, postponement of some oncology
surgeries and cancellation of elective and non-urgent procedures in
order to preserve resources and to limit patients exposure to
COVID-19.54,72–74,79 According to Chan and Kudo,18 about 20%
of COVID-19 patients require intensive care and/or assisted ven-
tilation support, thus resulting in a shortage of anaesthetists for
surgeries related to cancers. Several studies have reported that
delay in some surgical treatment is associated with increased over-
all mortality.54,80–84 According to Sud et al.,54 any delay in surgical
treatment has the risk of patients’ tumours progressing from
potential curable (with near-normal life expectancy) to likely
incurable, (with much reduced life expectancy). Hanna et al.82

reported that every four weeks delay in surgical treatment for blad-
der, breast, colon, rectum, lung, cervix and head and neck cancers
is associated with a 6–8% increase in the risk of death. Therefore, in
order to mitigate the negative effects of the COVID-19 pandemic
on patient’s surgical treatments, international and national surgi-
cal societies and local institutions developed and provided guide-
lines for patients’ surgical care.30,78,85

Dotzauer et al.77 conducted an online survey to quantitatively
assess the global effects of the COVID-19 pandemic in surgical
and oncological clinical practice in urology and received responses
from 235 urologists from 44 countries. They reported cancellation
rates of 27% for transurethral resection of bladder tumour, 21–24%
for radical cystectomy, 21% for nephroureterectomy, 18% for
radical nephrectomy and 8% for radical orchiectomy. They con-
cluded that the COVID-19 pandemic has significantly affected
the clinical practice of 93% of urologists worldwide, and the impact
of implementing surgical prioritisation protocols with moderate
cancellation rates for oncological surgeries and delay or reduction
in surgical treatment will need to be evaluated in post-pandemic.

Yin et al.72 investigated the effect of COVID-19 on breast cancer
surgery in the United States from 2 February to 11 April 2020.
They observed a significant decline after the COVID-19 outbreak
in March 2020 and reported a 20·5% weekly decline in breast sur-
geries. They concluded that the COVID-19 has had a significant
impact on the number of patients undergoing surgical treatment
for breast cancer. The COVIDSurg Collaborative85 conducted a
study in 193 United Nations member countries to assess projec-
tions for the proportion of elective surgeries that would be can-
celled or postponed during the 12 weeks of peak disruption due
to COVID-19 pandemic. They estimated that 28,404,603 surgeries
would be cancelled or postponed globally during the peak 12 weeks
of disruption due to COVID-19 pandemic and 90·2% will be sur-
geries for benign disease and 8·2% for cancer surgeries. They con-
cluded that a very significant number of surgeries will be cancelled
or postponed due to disruption caused by the pandemic and if
countries are to increase their normal surgical volume by 20%
post-pandemic, it would take a median 45 weeks to clear the back-
log of surgeries. Consequently, governments and surgical proces-
sionals should mitigate against this major burden on patients by
developing recovery plans and implementing strategies to safely
restore normal surgical activity.

Sud et al.54 investigated the impact of different durations of
delay of cancer surgeries on cancer outcomes in order to help
inform healthcare prioritisation and resource allocation as well
as compared resource-weighted outcomes with hospital manage-
ment of COVID-19 patients. They reported that a surgical delay
of 3 months will lead to 17% reduction in survival and 6 months
delay will result in over 30% reduction in survival for patients with
stage 2 or 3 cancers of the bladder, lung, oesophagus, ovary, liver,
pancreas and stomach. Furthermore, they reported that a surgical
delay of 3 months across all incident solid tumours over 1 year
would cause 4755 excess deaths, which will rise to 10,760 excess
deaths for a 6-month delay. They concluded that modest delays
in surgical treatments for aggressive cancers will incur significant
impact on survival and to avoid consequential public health crisis
of preventable cancer deaths, the cancer surgical pathways must be
maintained at normal throughput, with prompt attention to any
backlog already accrued due treatment disruptions. Hanna
et al.82 conducted a systematic review to quantify the association
of cancer treatment delay and mortality for each four-week
increase in delay for bladder, breast, colon, rectum, lung, cervix
and head and neck cancers. They reported a mortality risk of
1·06–1·08 for each four weeks delay of surgery of these cancers.
Søreide et al.74 conducted a review relating to COVID-19 and sur-
gery using electronic databases, society websites, webinars and pre-
print repositories. They concluded that cancer patients have been
deprived of access to surgical treatment with an indeterminate risk
of adverse prognosis as a result of the pandemic. Consequently,
surgical services in hospitals will need a contingency plan formain-
taining surgical services in an ongoing or post-pandemic era.

Radiation therapy

Radiation therapy is an effective and a significant mode of defini-
tive cancer treatment with well-established accomplishment of
local tumour control, especially in the treatment of localised
tumours.3,86–91 The percentage of cancer patients receiving radio-
therapy as part of their treatment during their illness has been
increasing steadily with a global goal of about 50% in most devel-
oped countries.88,92 Several studies have reported that radiotherapy
of cancers can significantly prolong patient survival, improve local
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tumour control rates, can be used in palliative settings or could be
used as an alternative to surgery thus yielding better cosmetics for
patients.3,86,89–91 According to Veness et al.,90 radiation therapy can
result in greater than 90–95% local tumour control rate. However,
significant delays and/or interruptions (i.e. treatment gaps) in
radiotherapy delivery can significantly compromise treatment suc-
cess, local tumour control and overall survival.91,93–96 According to
Nagar and Formenti,91 delaying the start of adjuvant radiotherapy
over 8 weeks after surgery will double the risk of local recurrence in
breast cancer patients and every week of radiotherapy delay
beyond 2 weeks after surgery for high-grade gliomas patients
increases the risk of death by 8·9%. Several studies have reported
a significant impact of the COVID-19 pandemic on radio-
therapy delivery in several cancer centres.32,86,87,91,97–104

Consequently, international and national oncology societies
and local institutions developed and provided guidance based
on expert opinion to provide a framework for clinical practice
and management of cancer patients requiring radiation therapy
to reduce clinic visits for patients while maintaining timely
treatment schedules.27,31,32,87,90,91,99,102–111 Zaorsky et al.112

reported on the development of the RADS (remote visits, and
avoidance, deferment, and shortening of radiation therapy)
framework which consists of recommendations to safely man-
age prostate cancer patients during the COVID-19 pandemic
and suggested that the framework is also applicable to other dis-
ease sites to help with decision making in a global pandemic.

Slotman et al.31 reported on a survey conducted by the
European Society for Radiotherapy and Oncology of 500
European radiation oncology departmental heads from 6 May to
20 May 2020 to evaluate the impact of COVID-19 on patients’
management and received 139 responses from 29 countries.
They observed that 60% of the respondents reported a decline
in patient volume and 58% reported deferring some of new
patients’ treatments. Furthermore, the respondents reported treat-
ment delays in 62% of low-risk, 40% of intermediate-risk and 20%
of high-risk prostate cancer patients; 31% of early-stage breast
cancer patients; 25% of palliative non-emergent indications; 16%
of non-melanoma skin tumours; 38% of non-malignant indica-
tions; 16% of low-grade gliomas and 10% of oligometastatic dis-
eases. Martinez et al.108 also conducted a survey in Latin
America cancer centres from 6 May to 30 May 2020 to determine
the impact of COVID-19 on radiation oncology practices and
received responses from 115 out of 229 practices from 15 countries.
They observed that 97% of the respondents reported that they con-
tinued to provide radiotherapy services during the pandemic, and
80·9% reported a reduction in patient volumes. Furthermore, 42·6,
24·3, 67, 41·7 and 13·9% of the respondents reported delays in
radiotherapy for early-stage breast cancers, low-grade gliomas,
low-risk prostate cancers, intermediate-risk prostate cancers and
high-risk prostate cancers, respectively. Achard et al.104 conducted
a national survey of 30 radiation oncology centres in Switzerland
from 7 April to 24 April 2020 to assess the early impact of the
COVID-19 pandemic on radiation oncology practices and received
responses from 22 cancer centres. They noted that 90·9% of the
respondents reported delaying prostate cancer radiotherapy if
not considered detrimental for low-risk and intermediate-risk dis-
eases, and 91% respondents used hypo-fractionated schedules for
prostate cancer patients. Furthermore, they reported that 50%
respondents dropped radiotherapy boost for breast cancer patients
unless the patient presented with significant risk factors of relapse,
50% respondents adopted endocrine therapy to delay the start of
radiotherapy for new breast cancer patients and an increased 18%

respondents used moderate hypo-fractionation for breast radio-
therapy. Chauhan et al.87 retrospectively evaluated the impact of
the COVID-19 pandemic on 1412 patients receiving radiotherapy
from 1 January to 31 May 2020 and whether the impact correlated
with patient’s age, gender, disease site and intent of radiotherapy
and also assessed the compliance to radiotherapy and treatment
modifications. They stratified patients into those who received
radiotherapy before a nationwide lockdown and patients who
received radiotherapy during the lockdown in India. They reported
a 10·5% decline in female patients receiving treatment and a 12%
increase in patients receiving palliative intent radiotherapy during
the lockdown. They observed no significant difference in compli-
ance to radiotherapy between the two groups and reported signifi-
cant increase in the use of single fraction radiotherapy for palliative
patients. Desideri et al.106 prospectively assessed cancer patients’
satisfaction on doctor–patient interaction in a high-volume cancer
centre in Italy during the COVID-19 pandemic and reported a
high level of outpatient satisfaction despite the strict COVID-19
control measures implemented at the centre. Alterio et al.101

assessed the dedicated procedures for head and neck cancers,
radiotherapy scheduling and protection used by healthcare
professionals from 1 March to 30 April 2020 at a radiotherapy
department in Italy. They concluded that adequate, well-timed
and efficient organisation strategies are required to ensure effective
radiotherapy for head and neck cancer patients and staff safety.
Reuter-Oppermann et al.98 conducted an online survey of medical
physicists in three different countries from 23 March to 26 March
2020 to evaluate how radiotherapy centres assess the COVID-19
situation and received 154 responses. They noted that 72% (81/
112) of the respondents reported a significant impact on their
processes and observed that 54% (65/120), 43% (51/120) and
37% (44/120) of the respondents reported longer processing times,
patients not showing up for appointment and staff reduction,
respectively. They concluded that most radiotherapy centres were
cognizant of the challenges faced in the pandemic and imple-
mented preventive measures to maintain patient care.

Systemic therapy

Systemic therapy is a treatment type that uses medications through
patients’ bloodstream to treat cancer cells throughout the body and
may include chemotherapy, immunotherapy, hormone therapy
or targeted therapy.113–117 Several investigators have reported
that the COVID-19 pandemic has significant consequences
for people with an immunocompromised immune response
such as cancer patients and has also substantially challenged sys-
temic therapy for cancer patients.17,23,27,62,118–122 Furthermore,
various studies have reported that cancer patients undergoing sys-
temic treatment such as chemotherapy could be at a higher risk of
COVID-19 infection due to their immune-compromised status
and if infected may be at a higher risk of developing severe and
critical complications and increased risk of mortality from
COVID-19.17,30,120,121 Consequently, in order to reduce potential
patient’s exposure to COVID-19 in hospitals, cancer treatments
in several cancer centres were scaled down in response to published
guidelines and the site for systemic treatment for many patients
were also relocated.62,118,123 Sigorski et al.62 reported that some
changes such as delayed treatment, modified chemotherapy regi-
mens, prolonged intervals between treatment cycles or even termi-
nated therapy were implemented in systemic treatment during the
pandemic in several hospitals. Furthermore, they reported that
many patients were also unwilling to start new systemic treatment
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or return to the clinics, since they perceived that they can be
infected with COVID-19 during frequent contact with the health
service and that the infection is a more life-threatening condition
than the cancer itself, potentially adding to the number of treat-
ment delays. According to Ueda et al.,118 there could be a signifi-
cant problemwhen dealing with treatment delays for continuing or
new chemotherapy patients, particularly for haematology cancer
patients who are vulnerable and more susceptible to being nega-
tively affected by treatment delays. Saklani et al.123 reported that,
although the effect of treatments reductions on the prognosis of
cancer patients is not yet known, the impact on patient concerns
about their treatment has been substantial during the pandemic.

Lee et al.121 conducted a prospective observational study to
investigate the clinical and demographic characteristics and
COVID-19 outcomes in 800 cancer patients as well as evaluated
the impact of chemotherapy and other anticancer treatments on
COVID-19 disease phenotype. All patients presented as sympto-
matic COVID-19 disease and were enroled into the UK
Coronavirus Cancer Monitoring Project (UKCCMP) from 18
March to 26 April 2020. They observed 28% (226)mortality among
the patients, and the risk of death was significantly associated with
advanced patient age, being male and the presence of other
comorbidities such as hypertension and cardiovascular disease.
They reported that 281 (35%) patients had received chemotherapy
within 4 weeks before testing positive for COVID-19, and after
adjusting for age, gender and comorbidities, they observed that
the chemotherapy had no significant effect on COVID-19 mortal-
ity when compared with patients with cancer who had not received
chemotherapy. Furthermore, they observed no significant effect on
COVID-19 mortality for patients on immunotherapy, hormonal
therapy and targeted therapy. They concluded that COVID-19
mortality in cancer patients is mainly due to advanced age and
other non-cancer comorbidities and reported that chemotherapy
or anticancer treatments do not increase the risk of mortality from
COVID-19, and thus delivery of effective anticancer regimens
should continue during the pandemic. Lin et al.28 examined the
prevalence and characteristics of treatment modifications in 282
patients (93 males and 189 females) with a median age of 61 years
to investigate the factors leading to treatment modifications deci-
sion as well as evaluated the effect of disease status, treatment pur-
pose, nature of treatment regimen and preferences of physicians or
patients in electing for treatment modification. They indicated that
246 patients were on chemotherapy (i.e. 87 patients were on adju-
vant or neoadjuvant chemotherapy and 159 patients were on pal-
liative treatment of metastatic disease), 25 patients were on only
endocrine therapy or bone-modulating therapy and 11 patients
were receiving treatment of non-malignant disease. They reported
treatment modifications in 56% (159/282) of patients which com-
prises of 41·4% (36/87) patients undergoing adjuvant and neoad-
juvant treatment, 63% (100/159) patients on palliative treatment,
76% (19/25) patients on injectable endocrine or bone-modulating
treatments and 36% (4/11) patients on non-malignant treatment.
They observed that treatment modifications in 70% (112/159)
patients were recommended by physicians and the 30% (47/159)
were initiated by the patients and the most common modification
strategy was to skip or postpone a scheduled treatment. Among the
treatments with no modifications, they reported that treatment
regimens were maintained in 37% patients who tolerated the treat-
ment well, 22% of treatments with curative intent and in 14% of
symptomatic patients who required treatment. They concluded
that the primary goal of the treatment modifications was to
decrease potential patient’s exposure to COVID-19. Moreover,

they recognised the negative impact of the pandemic on healthcare
providers who struggle to make right recommendations on indi-
vidualised patient basis, incorporatingmultiple factors, such as tol-
erance, potential toxicity, nature of the treatment, severity of
disease and route of treatment.

Ramaswamy et al.120 conducted an observational study between
12 April and 10 June 2020 to evaluate all-cause mortality within 30
days of COVID-19 diagnosis, COVID-19 attributable mortality
and factors predicting mortality in 230 confirmed COVID-19
cancer patients with a median age of 42 years (range: 1–75 years)
who were on active systemic therapy. They observed that COVID-
19 infection severity level was mild, moderate and severe in 195, 11
and 24 patients, respectively. They observed no mortalities in the
31 paediatric patients; however, they reported that 23 patients died
within 30 days of COVID-19 diagnosis and was primarily attrib-
utable to COVID-19 in 15 patients, while the remaining eight
patients’ death was likely due to uncontrolled cancers status or
treatment-related complications with COVID-19 infection being
a concurrent illness. Furthermore, they reported mortalities of
71% (17/24) patients with severe COVID-19 compared with 9%
(1/11) with moderate and 2·6% (5/195) with mild COVID-19 dis-
ease. They concluded that COVID-19 infection with cancer is not
unusual, and mortality rates in this cohort appear marginally
elevated, but active disease control via appropriate treatment is
of paramount importance to prevent cancer and concurrent
COVID-19-related mortality. Sigorski et al.62 conducted a multi-
centre, prospective, non-interventional study to investigate the
relationship between the level of cancer-related anxiety and
SARS-CoV-2-related anxiety as well as the clinical factors associ-
ated with a higher level of anxiety in 306 cancer patients (age ≥ 18
years) who were actively on systemic therapy between 11 May and
15 May 2020. They reported significantly elevated fear and anxiety
associated with SARS-CoV-2 in women compared to men and was
also tumour type-dependent, with the highest anxiety observed in
patients with breast cancer. Furthermore, they reported that the
fear and anxiety associated with cancer was higher in women than
men, in patients treated with curative than palliative intention and
in patients aged ≤65 years than >65 years. They concluded that
cancer remains the main life-threatening disease during the
COVID-19 pandemic in patients on active treatment, and there
is a need for more psychological care for patients, especially breast
cancer patients, or patients under 65 years of age and those being
treated with curative intent, as these factors are associated with a
higher level of anxiety.

Impact of COVID-19 Pandemic on Patients’ Follow-up

Follow-up during and after cancer treatment is an integral part of
the management of oncology patients since it is essential for the
monitoring of ongoing treatment, assessment of clinical response
to treatment, management of any early side-effects, identification
of treatment late effects, early detection of residual or recurrences
and second malignancies, as well as symptomatic and supportive
treatment if required.4,18,63,124 Follow-up is also imperative for the
provision of ongoing supportive care to patients and their families,
provision of information and reassurance or identification of any
psychosocial problems.4,124,125 According to Greenfield et al.,124

some important benefits of follow-up include the enablement of
oncology experts to focus on acute care, ease of referring patients
back to specialist centres as needed, establishment of stronger rela-
tionships with patients and reduction in patient anxiety. Lewis
et al.126 reported that the fear of disease recurrence is a major
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source of anxiety for cancer patients; however, they derive reassur-
ance from follow-up appointments with their clinicians. Cancer
patients frequently require close follow-up appointments for anti-
neoplastic treatment and monitoring of treatment toxicities; how-
ever, the COVID-19 pandemic has significantly disrupted these
services.18,63,125 According to Kumar and Dey,63 the most signifi-
cantly impacted patient group in the follow-up stage during the
pandemic has been patients who developed symptoms of recur-
rences or second malignancies and may require further diagnosis
and treatment interventions. Several studies reported a significant
decline in patients’ face-to-face appointments with primary-care
providers and the switch to teleconsultations for routine services
in many oncology centres unless an in-person consultation was
deemed essential.11,18,19,30,127 In order to ensure the continuity of
care for oncology patients during the COVID-19 pandemic, the
European Society for Medical Oncology (ESMO) for the manage-
ment and treatment of cancer recommended the prioritisation of
follow-ups for cancer patients as either low, medium or high
depending on risk of relapse.30,127 Moreover, the American
Society of Clinical Oncology (ASCO)11 also recommended the
postponement of any clinic visits that can safely be done without
risk to the patient, including the routine surveillance of patients
who have completed treatment or patients on active surveillance
who are considered to be at relatively low risk of recurrence or dis-
ease progression. However, Richards et al.30 caution that the rep-
rioritisation may have long-term implications for the detection of
disease progression and complications that may impact cancer
outcomes. Although these recommendations are important to
maintain a level of continuity of care while at the same time avoid-
ing potential spread of COVID-19, they may likely reduce oppor-
tunities for early detection of symptoms of disease recurrence.
Additionally, they may potentially reduce the likely detection of
patient’s psychological distress which may be exacerbated in the
pandemic, reduce the provision of psychological support through
the healthcare systems andmany patients may also have difficulties
accessing their usual support networks. According to Richards
et al.,30 although survivorship and psychological support services
are adapting to provide remote services when possible, there is still
a risk of digital exclusion of patients who may not have routine
internet access and for the elderly and patients with lower digital
literacy. Thus, follow-up services during the pandemic should
ensure equity among patients and that any approach used for
patients follow-up should consider reaching the majority if not
all patients.

Ratnasekera et al.125 conducted a situational analysis to provide
supportive care for 25 randomly selected oral cancer patients who
had surgical treatment but had difficulties accessing post-surgical
treatment services and medication due to COVID-19 lockdown in
Sri Lanka. They reported that 60% of the patients were facing acute
post-surgery complications such as pain and swallowing difficul-
ties; however, the supportive care provided via the phone by
healthcare professionals and tailored to the patients’ needs was
considered a simple but helpful follow-up intervention. They con-
cluded that follow-up intervention tailored to patients’ needs could
offer better supportive care for cancer patients in COVID-19 pan-
demic era. Gultekin et al.20 conducted a patient survey in 16
European countries to capture the gynaecological cancer patients’
perceptions of the COVID-19 implications and the worldwide
imposed treatment modifications and received 1388 responses
but rejected 137 incomplete responses. They indicated that 54·7,
19·6, 17·3 and 8·4% of the respondents were ovarian, uterine or
endometrial, cervical and other rarer cancer patients, respectively.

They reported that 864 patients expressed concern about cancer
progression if their follow-up was cancelled or postponed, 644
patients expressed fear of contracting COVID-19 from the hospital
or clinic while receiving their oncologic treatment or follow-up and
160 patients reported that their follow-up was postponed or
delayed. De Joode et al.128 conducted a nationwide survey in the
Netherlands between 29 March and 18 April 2020 to assess the
impact of the pandemic on cancer patients’ perception on onco-
logical care and received 5302 responses of which 2661 (50%)
patients had completed cancer treatment and were in the fol-
low-up stage. They reported that 30% of the patients on follow-
up experienced some level of disruption of their follow-up and
was mostly initiated by the hospital.

Impact of COVID-19 Pandemic on Research and
Clinical Trials

Clinical trials have for the longest time been the principal meth-
odology for the evaluation and validation of new drugs, and
treatments and the approval of several new drugs and treat-
ments into clinical practise have been established based on suc-
cessful trials into the safety and efficacy of the new drug or
therapy.25,30,129–131 Tolaney et al.130 reported that clinical trials
are essential for the advancement of cancer treatment and the
provision of access to novel and potentially effective treatments
for patients. According to Richards et al.,30 there are currently
over 12,000 active clinical trials in the area of cancer treatment
and diagnosis and suspending many of them will have long-last-
ing health and financial consequences. Despite that, the
COVID-19 pandemic has presented unique challenges and dis-
rupted several clinical trials and other cancer-related research
worldwide.30,130–137 According to Harris,135 several charity
organisations or governmental institutions that fund and sup-
port cancer research have been severely impacted due to loss
of income from public donors, grants and industries.
Consequently, universities and other research centres have been
a source of innovation and development, and the main sites for
fundamental cancer research have been under severe threat of
loss of funding. Numerous studies reported that several clinical
trial research organisations suspended the initiation of new tri-
als, had difficulties recruiting new patients, experienced signifi-
cant reduction in follow-up for ongoing trials or encountered
challenges to continue trials under lockdown restric-
tions.25,30,129,131,132,135 Thus, to properly manage clinical trials
during the COVID-19 pandemic and to ensure the safety of trial
participants, professional institutions such as the National
Cancer Institute, USA Food and Drug Administration, the
European Medicines Agency, ASCO, American Association of
Cancer Institutes and the American College of Surgeons pub-
lished guidelines and recommendations for the safe delivery
of study medications, treatments and structural information
on changes and protocol deviations.14,25,30,134

According to the Medidata Solutions Inc138 who has continu-
ously monitored the global impact of COVID-19 on clinical trials,
there was a worldwide decline in the average number of new
patients entering clinical trials of about 65, 79 and 74% in
March, April and May 2002, respectively, compared to the same
time in 2019. They reported a decline in new patient recruitment
of 33–95% in Asia, 33–98% in Europe and 66–83% in North
America. Marcum et al.134 reported an average patient enrolment
rate for non-interventional and interventional procedures of 31
and 40 per month, respectively, between July 2019 and February
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2020 at their academicmedical centre; however, inMarch 2020, the
enrolment for non-interventional and interventional dropped to
15 and 29 per month, respectively, when COVID-19 restrictions
were introduced at the centre. Upadhaya et al.133 investigated
the impact of COVID-19 pandemic on the management of
ongoing oncology clinical trials using a combination of surveys,
interviews of oncology clinical investigators and analysing
IQVIA and ClinicalTrials.gov oncology clinical trials data between
23 March and 3 April 2020. They recounted that patients’ enrol-
ment in active oncology clinical trials was negatively affected by the
COVID-19. They observed that about 60, 86 and 20% respondents
from the United States, Europe and Asia, respectively, reported
continuing new patients’ enrolment but at a significantly lower
rate, whereas 20% respondents from the United States and Asia
reported suspending new patients’ enrolments. Furthermore, they
specified that the respondents reported patient care, type of cancer
treatment and route of administration as the considerations for
new patient enrolment. They reported the suspension of over
200 interventional oncology studies in March and April due to
the COVID-19 pandemic based on ClinicalTrials.gov. Tolaney
et al.130 prospectively monitored the number of open-label clinical
trials, new patient enrolments, in-person and virtual patient visits,
dispensed or shipped oral trial medications, research biopsies and
blood samples from oncology clinical trials at Dana-Farber Cancer
Institute from 1 January 2018 to 30 June 2020. They reported
retaining almost all patients already on interventional treatment
trials; however, new patient enrolments were reduced to under
50% of the pre-pandemic rate. Furthermore, they reported an aver-
age increase from 0 to 74 per week of the number of trial prescrip-
tions sent to patients and an average increase from 0 to 107 per
week of the number of telemedicine appointments from March
to June 2020. In addition, there was a significant decrease in
research biopsies and blood samples after the Center implemented
COVID-19-related policies in March 2020.130 Although the
COVID-19 pandemic has negatively impacted several clinical tri-
als, several studies have reported that the extraordinary speed
employed in the design and implementation of clinical trials for
COVID-19 vaccines has demonstrated that certain aspects to trials
approval, unnecessary administrative barriers and several trials
practices could significantly be improved, streamlined or made
efficient in ways that would benefit patients, practitioners and
researchers, and it is imperative to incorporate these lessons
learned into the conduct of future trials to ensure the highest qual-
ity possible.129,134,136

Conclusion

Oncologic care and the management of cancer services and
patients have been profoundly impacted by the COVID-19 pan-
demic. However, the oncology healthcare communities around
the world have done phenomenal work with joint efforts to con-
tinue to give safe and effective treatments for cancer patients
throughout the pandemic while at the same time protecting
patients, healthcare professionals and the general population from
the spread of COVID-19. The response of the healthcare commun-
ities has been very collaborative, utilising best available evidence-
based guidelines to maintain services while keeping patient and
staff safety as a priority. Nevertheless, the stringent social distanc-
ing, restricted in-hospital visits and lockdown measures intro-
duced in the pandemic have caused several healthcare centres to
be confronted with significant challenges with the management
of huge backlog of oncologic cases. Consequently, it is imperative

that urgent policy interventions are necessary, particularly the need
to minimise system-level delays to cancer screening, diagnosis,
treatment initiation and clearing of all backlogs cases from the
COVID-19 pandemic in order to mitigate the anticipated negative
impact of the pandemic on cancer outcomes. Prompt provisions of
additional capacity to address the backlog cases while maintaining
routine oncologic services will minimise the potential mortalities
due to additional delays that could add up to those already pre-
dicted as a consequence of presentational delays in the pandemic.
Prioritisation of patients for whom delays would result inmost life-
years lost warrants consideration as an option for mitigating the
aggregate burden of mortality in patients. In addition, several stud-
ies have provided valuable data from various centres worldwide on
the impact of COVID-19 pandemic on cancer care services and on
outcomes for cancer patients, as well as important insights on les-
sons learned from the pandemic to inform oncology managements
and professionals on how cancer services can be utilisedmost effec-
tively during any future pandemic.
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