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Simple Summary: The coronavirus pandemic has had a considerable impact on all parts of society.
Unsurprisingly, healthcare has been particularly affected, including cancer care and trials of new
drugs. This article will summarize the impact that the pandemic has had on cancer healthcare. It
will discuss how it affected potential cancer patients and stopped them seeking medical advice for
new symptoms. It would also discuss how the pandemic has affected the ability of people to access
healthcare services and undergo the tests necessary to diagnose cancer. It will also review the impact
on existing treatments and trials of new drugs. In light of the unprecedented speed of development
of new treatments and vaccines for the virus itself, it will also review whether some of these adap-
tations could be used to accelerate the development of novel cancer therapies.

Abstract: The coronavirus disease 2019 (COVID-19) pandemic has caused considerable global dis-
ruption to clinical practice. This article will review the impact that the pandemic has had on oncol-
ogy clinical trials. It will assess the effect of the COVID-19 situation on the initial presentation and
investigation of patients with suspected cancer. It will also discuss the impact of the pandemic on
the subsequent management of cancer patients and how clinical trial approval, recruitment and
conduct were affected during the pandemic. An intriguing aspect of the pandemic is that clinical
trials investigating treatments for COVID-19 and vaccinations against the causative virus, SARS-
CoV-2, have been approved and conducted at unprecedented speed. In light of this, this review will
also discuss the potential that this enhanced regulatory environment could have on the running of
oncology clinical trials in the future.
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1. Introduction

The emergence of the novel coronavirus severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) caused a global healthcare crisis which reshaped both standard can-
cer care practices and oncology research. The reasons for this were multifactorial. Firstly,
efforts to contain transmission led to the withdrawal of face-to-face consultations, the sus-
pension of normal diagnostic services and the rapid expansion of telemedicine, all with
the aim of reducing viral spread from healthcare worker to patient and vice versa. Sec-
ondly, the impact of severe coronavirus disease 2019 (COVID-19) on healthcare systems
led to a redeployment of healthcare workers to deal with the pandemic which inevitably
had an impact on cancer pathways. These factors also affected clinical trials, which were
often initially suspended before being restarted with substantial amendments to facilitate
their conduct in the pandemic-era world. Furthermore, it was clear from initial reports
that patients with significant co-morbidities, including cancer, were at increased risk of
having severe disease and death [1,2]. As a consequence, cancer patients and healthcare
professionals often faced difficult decisions regarding treatment, with the benefit of ther-
apy having to be factored against the increased risk of acquiring SARS-CoV-2 from hos-
pitalization/increased frequency of visits to hospital and developing more severe COVID-
19 due to modulation of the immune system by therapy. This article will review the many
impacts of COVID-19 on cancer care, from the initial point of entry into cancer care path-
ways through to the longer-term implications (Figure 1). In addition, it will focus on the
impact on oncology clinical trials. Interestingly, implementing a more patient-centric ap-
proach in clinical trials somewhat inadvertently improved working efficiency, patient ex-
perience and trial running costs. In addition, given the unprecedented speed with which
COVID-19 clinical trials were approved and conducted, it will also review whether there
are lessons that could be learnt to benefit the oncology community.
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Figure 1. Impact of COVID-19 on the oncology care pathway
2. Impact on the initial presentation of patients with potential cancer

The COVID-19 pandemic affected how patients were first suspected of having can-
cer in several different ways. Routine screening services were typically paused in the early
stages of the pandemic over concerns over viral transmission and as staff were redirected
toward COVID-19-directed care. Disruption to screening services decreases the potential
for early cancer detection in many cases, particularly in routine screening of at-risk pop-
ulations such as breast screening of women with high familial risk and colorectal cancer
(CRC) screening for individuals with inflammatory bowel disease (IBD) or Familial Ade-
nomatous Polyposis (FAP) [3-6]. In the United Kingdom (UK), it has been estimated that


https://doi.org/10.20944/preprints202110.0307.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 October 2021 d0i:10.20944/preprints202110.0307.v1

3 million fewer people were screened between the months of March to September 2020.
This resulted in a 42% reduction in the number of patients initiating treatment following
diagnosis via screening in the year April 2020 - March 2021 [7]. This raises the rather
alarming question of what happened to all those missing cases: were they diagnosed in
good time through alternative pathways or do they still remain undiagnosed? Therefore,
a long-term consequence of the pandemic may well be that these missed diagnoses are
picked up later, indirectly adding to the morbidity and mortality from SARS-CoV-2 [8].

A further impact is reflected in the behavior of the common populace themselves. A
common feature of many governmental responses to the pandemic was to enforce a wide-
spread “lockdown” essentially confining people to their homes. While shopping for es-
sentials and seeking medical care were typically allowed, the overall impact of these
measures combined with the degree and nature of media coverage effectively discouraged
people from seeking medical advice. Symptoms that may have normally provoked a visit
to a primary care physician were not acted on, as people sought to adhere to the regula-
tions and attempted to avoid the virus. Fear of exposure to the virus significantly deterred
individuals from initiating investigations into health concerns as primary care facilities
and hospitals became areas of high risk of transmission. In the UK, a National Health
Service (NHS) survey conducted in April 2020 to gain insight into public attitudes towards
seeking medical advice for suspected cancer found that over 50% of the public had con-
cerns and were hesitant about seeking help due to the pandemic. Others avoided seeking
medical attention and readily dismissed mild symptoms in fear of burdening an already
overwhelmed healthcare service [7]. In addition, there has also been concern that individ-
uals were not reporting potential symptoms of cancer due to mis-attributing them to
COVID-19. The prime example of this is lung cancer, where the development of respira-
tory symptoms such as a cough could be easily attributed to SARS-CoV-2 [9,10]. This is
particularly worrying given the association of lung cancer mortality with more advanced
stage presentation with metastatic disease [11]. Currently, there is little data to confirm an
excess of lung cancer deaths due to this phenomenon, although this may change over the
coming months and years.

A further consideration is the impact of the pandemic on primary care services.
Many general practitioners ceased face-to-face services altogether, which also included a
significant reduction in basic frontline diagnostics such as blood tests and X-rays. Primary
care services were also forced to adapt to prevent the spread of SARS-CoV-2, particularly
to the elderly and vulnerable at greater risk of fatal COVID-19. Social contact was avoided
wherever possible, resulting in a switch to widespread usage of telemedicine platforms to
replace in-person consultations [12]. It can be argued that deviation from normal process
is enough to deter people from seeking advice regarding their health concerns, particu-
larly those with limited access/familiarity with online portals. It is also noteworthy that
symptoms that would have been observed in a physical appointment may not have been
noticed by the primary care physicians or may be subjectively downplayed by the patient
during a telephone/video call appointment.

All of these factors would have contributed to early cancer symptoms being missed,
which was reflected in the reduction in referrals to secondary care. It has been widely
noted that there was a significant decrease in the number of urgent referrals after the first
lockdown was imposed in March 2020. The largest declines were observed specifically
during the peaks of each wave of the pandemic. In England, NHS statistics recorded the
largest fall in April 2020 when a 60% decrease in urgent referrals was recorded compared
to April 2019 [13]. Overall, it was estimated that there have potentially been ~50,000 cases
of undiagnosed cancer because of the disruption caused to normal primary care services
and routine screening — equating to approximately 1 in 1000 of the UK population. How-
ever, the negative effects of COVID-19 on oncology care are not exclusively a consequence
of the impact on primary care services and screening, but also has been significantly im-
pacted by public healthcare seeking attitudes due to fear of exposure to the virus [7].
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3. Impact on the investigation of patients with suspected cancer

In addition to the impacts on primary care, the COVID-19 pandemic has also had a
massive impact on secondary care. Hospitals and health centers reduced their functioning
capacity to maintain social distancing measures in accordance with government guide-
lines which consequently delayed cancer diagnosis. Furthermore, any staff who displayed
symptoms/tested positive for COVID-19 (or were exposed to someone who has tested
positive) were also required to self-isolate as part of government guidelines, which further
disrupted staffing levels and limited functioning capacity [14]. The UK NHS operational
standard for the 2 week-wait urgent referral system states that 93% of patients with sus-
pected cancer should be seen by a specialist within 14 days from primary care referral.
This standard was not met in 2020/21, when 88.7% of all urgent cancer referrals were seen
within 14 days, representing a 2.8% decrease from the previous year (90.8%). Impact var-
ied based on cancer type, therefore case burden should also be considered when consid-
ering the impact on diagnostic services. For example, suspected breast cancer referrals
displayed the poorest performance with only 80.8% of urgent referrals meeting the 2-week
timeframe. It is likely the larger case burden of breast cancer overwhelmed breast cancer
services operating at reduced capacity due to the pandemic [15]. Reduced functioning ca-
pacity introduced a greater dependence on triaging patients in order of urgency with re-
sources being prioritized to cases with the high index of suspicion of cancer [16]. Subse-
quently, patients displaying experiencing milder symptoms who did not meet the criteria
for urgent referral experienced the most significant delay in referral to secondary care [17].
The delays were not just confined to the initial assessment in secondary care but were
found throughout the pathway. For example, there was a significant reduction in surgical
procedures such as biopsies, as surgeons, theatre staff, anesthesiologists and ventilators
were redeployed to assist with the pandemic [18]. A recent study conducted using data
from Irish hospitals observed a 21.5% reduction in the number of biopsy procedures car-
ried out between January - June of 2020 in comparison to the same time in 2019. When
examined more closely, it is noted that the largest decline (-48%) was recorded between
the period of April to June, which was soon after lockdown restrictions went into place in
mid-March 2020 [19]. Whilst diagnostic delays will clearly have an impact on the likeli-
hood of successfully treating a particular tumor, a later diagnosis also causes significant
mental and emotional stress [5]. This likely to have been particularly magnified due to the
nature of the pandemic, with physical distancing contributing to the distress caused by
removal from personal support systems such as family and friends [20].

4. Impact of the management of patients with cancer

It was observed early in the pandemic that patients with cancer were at higher risk
of developing severe and fatal COVID-19 [1,2]. This was due to cancers generally occur-
ring more commonly in a higher risk population (e.g. the elderly), the immunosuppres-
sive and/or deconditioning effect of many malignancies, and the immune-modulatory ef-
fects of some treatments [21]. Somewhat surprisingly, large meta-analyses and registry
studies have shown that systemic anticancer therapy per se does not increase the risk of
dying from COVID-19. Instead, factors such as having cancer, older age and the presence
of other significant co-morbidities have been repeatedly demonstrated to be the major risk
factors [21,22]. Several different strategies were adopted to try and deal with these prob-
lems. Risk-benefit analyses were typically conducted on a patient-by-patient basis with
treatments being postponed or withdrawn where the benefit offered by therapy was mar-
ginal [23-25]. Where possible, chemotherapy regimens were switched to the oral route to
reduce the need for patients to attend hospital where they would run the risk of acquiring
SARS-CoV-2 [26]. There were also recommendations made to supportive care, for exam-
ple for widespread use of granulocyte colony stimulating factor injections to reduce the
risk of hospitalization from febrile neutropenia [27]. Consequently, more stringent
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measures were taken to shelter this population from contracting the virus and many
scheduled treatments (i.e., chemotherapy, radiotherapy, and surgery) during the begin-
ning of the pandemic were postponed whilst adaptive approaches of delivering therapy
were established [28,29]. Cancer services rapidly developed strategies to overcome this
setback and continue cancer care whilst minimizing the risk of COVID-19 transmission.
COVID free hubs were set-up, distinct from hospitals, where cancer patients could receive
their treatment with reduced risk of virus transmission [30]. This included the use of
“chemo buses” that could be parked on site of hospitals or moved to a more convenient
location for patients. This effectively minimized the exposure to SARS-CoV-2 transmis-
sion in clinical settings whilst receiving therapy.

In the UK, NHS operational standards for new primary cancers state that treatment
should commence within 31 days for 98% of patients receiving chemotherapy or other
anti-cancer drugs and for 94% of patients for radiotherapy and surgery. Overall perfor-
mance for anti-cancer drugs and radiotherapy in 2020-21 was above operational standards
which shows services were able to adapt and continue with these treatments. However,
despite efforts to maintain service levels, surgery was more significantly impacted during
the pandemic and failed to meet operational standards with only 88% of patients receiving
surgery within 31 days [15]. These figures are reflective of the measures taken during the
pandemic to increase critical care capacity for COVID-19 patients which includes the req-
uisitioning of operating theatres and ventilators.

Despite measures enforced to prevent SARS-CoV-2 infection, patients themselves
also chose to delay their treatment in fear of contracting the virus by leaving self-isolation
to receive treatment. One retrospective study of 165 lung cancer patients found that 9.1%
of patients experienced a delay in receiving their treatment although 80% of this popula-
tion chose to delay their treatment themselves [31]. This is another instance where fear of
exposure to the virus has influenced decisions made by patients for medical intervention.
The risk of contracting COVID-19 versus the impact of delaying treatment was not clearly
understood. However, analytical studies conducted by many research centers in more re-
cent times have statistically defined the survival benefit cancer therapy to outweigh the
increased risk of COVID-19 fatality [32].

5. Impact on clinical trials

Testing novel treatment modalities in humans (particularly in early phase trials) car-
ries profound risks and ethical responsibilities. Consequently, clinical trials are highly reg-
ulated and require extensive monitoring that goes beyond what can be expected in a nor-
mal standard care setting. In practice this means more hospital and health check visits,
both prior to initiating the treatment and once the treatment has begun. This combination
of the potential risk of severe SARS-CoV-2 infection in cancer patients and the stringent
requirements of trial monitoring has had a significant impact on clinical trial activity [33].

The effects of the pandemic were felt throughout administrative and clinical prac-
tices. Clinical trial initiation and recruitment were typically halted at the beginning of the
pandemic as infection control measures were implemented [34]. Furthermore, trials of in-
vestigational medical products (IMPs) known to be immune-suppressive, or cause pneu-
monitis, were ceased due to concerns about the potential to exacerbate the severity of
SARS-CoV-2 infection [35]. In a March 2021 report noted a 60% decrease in new oncology
clinical trials during the pandemic, fueling concerns regarding slowing of the develop-
ment of new cancer therapies [36]. A major UK-based cancer research charity, Cancer re-
search UK, halted recruitment in 95% of their clinical trials, both to protect cancer patients,
and to cope with the redeployment of clinical research staff to support frontline COVID-
19-facing healthcare services. However, it is noteworthy that trials for pediatric and ado-
lescent patients were affected to a lesser extent, following observations that young adults,
children, and infants were less likely to develop severe SARS-CoV-2 infection and
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transmit it to others [37]. By halting start up and further trial recruitment, resources were
prioritized to patients already enrolled in existing trials, who were benefiting from treat-
ment and continued where possible. A further consideration was that the extensive mon-
itoring and face-to-face physical assessments characteristic of normal clinical trial practice,
were no longer considered appropriate given the risks of exposure to the virus, either in
hospital or during travel to and from the healthcare institution. This called for dramatic
changes in routine practices and trial protocols to prevent the spread of COVID-19 whilst
preserving trial integrity and patient welfare [38].

In the UK, the Medicines and Healthcare Products Regulatory Agency (MHRA) re-
leased guidelines in accordance with government restrictions to guide clinical trial man-
agement [39]. The shift in clinical trial protocol began with scrutinization of every in-per-
son appointment, with the aim of determining whether face-to-face assessment was nec-
essary, or whether alternative strategies could be implemented to achieve the same objec-
tives [40]. For example, standard physical examinations of marginal benefit such as
weight, height and blood pressure measurements, were typically excluded to reduce the
need for hospital visits. Furthermore, screening tests such as echocardiograms and
multi-gated acquisition (MUGA) scans were dispensed with in patients without risk fac-
tors or a history of cardio-vascular disease, as the risk of exposure to patients and
healthcare workers could not be justified [41]. Other measures included the posting of
informed consent (IC) forms and other documentation to patient’s homes instead of them
being signed during in-person consultations; the option to e-sign documents was also in-
corporated and recognized as an accepted form of consent by regulatory organizations
[40]. These bodies also typically encouraged the switch to IMPs in oral form where appro-
priate, as the IMP could be delivered directly to the patient’s home and self-administered
at the agreed schedule reducing the need for them to travel to the trial site [39].

Telemedicine was also widely embraced as the best mode of communication to de-
liver the essential information to patients in remote video consultations, reducing the need
for an in-person visit [40,42]. Notably, a systematic review has also provided evidence that
supportive care and counselling delivered by telephone can be more convenient and non-
inferior to standard care for all outcomes, including knowledge, decision conflict, cancer
distress, and perceived stress [43]. However, varying levels of computer literacy amongst
trial participants must be taken in consideration. Pre-pandemic, one of the major obstacles
faced by telemedicine was termed the “digital divide” as there was a substantial disparity
in IT literacy between elder and younger demographics[44]. Unsurprisingly, the most re-
cent report highlighted this disparity, as data showed that 54% of adults aged 75 and over
did not use the internet compared to 99% of individuals aged 16—44 years [45]. Despite
this, the pandemic has resulted in wider uptake of digital technology by older people, as
meeting in person has not been feasible [42]. Study visits which could be conducted re-
motely were identified and adapted, such as the reporting of adverse events or suspected
adverse events by video consultation or questionnaires/patient diary cards. Furthermore,
some protocols also allowed for physical assessments and tests that would normally occur
at the trial site, to be carried out locally by primary care physicians and other health pro-
fessionals [46]. Where these assessments could not be performed locally due to the nature
of the assessment, the interval between assessments was increased to reduce the total
number of patient visits to hospital. In addition, in-person tests such as imaging scans and
follow-up sample collections, were planned to occur within one visit to further minimize
risk of exposure to the virus [47]. Remote monitoring systems were also implemented al-
lowing patients to be followed-up from their homes. For example, the use of wearable
devices which provide a stream of real time data (e.g. blood pressure / heart rate monitors)
was also expanded. This is a welcome innovation as these approaches have the advantage
that the data can be collected over extended periods of time and in a more natural and
relaxed environment, mitigating issues such as “whitecoat hypertension” [48,49].
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A further demonstration of clinical trial modification during the COVID-19 pan-
demic, albeit outside of cancer research, was the Randomised Evaluation of Covid-19
Therapy (RECOVERY) trial. The RECOVERY trial took on an unorthodox approach to set
up a large-scale randomized clinical trial using a digital portal. DigiTrials is a data plat-
form that consolidates patient data across the UK health system, which made the patient
population in critical care units across the UK more accessible for recruitment into the
trial. The DigiTrial system also provided a universal platform for data collection and pro-
cessing which allowed for quicker analysis and reporting of results [50]. The RECOVERY
trial took a flexible approach with its protocol which allowed for trial arms to be added as
new research unveiled potential COVID-19 treatment modalities while also allowing for
arms to be halted as soon as data (which was being analyzed on an ongoing basis) deter-
mined that the therapy was ineffective (e.g. the anti-malarial drug Hydroxychloroquine)
[51]. This also made clinical trial management less arduous for healthcare workers who
were already under extreme pressure. With simplified consent form and a carefully
thought-out “trial by design” approach, the RECOVERY trial astoundingly received reg-
ulatory approval within 9 days which drastically compares to the average 30-60-day time
frame. This was also reflected in the speed of the results as in just 98 days, the trial estab-
lished that dexamethasone reduced the number of deaths by one-third in ventilated criti-
cal care patients [52].

6. Lessons learnt for the future of oncology clinical trials?

The RECOVERY trial and other trials have served as an example demonstrating how
a flexible protocol, the use of a data platform, integration with standard care can consid-
erably improve trial efficiency and turnaround time. Many health research authorities are
still currently fast-tracking ethical approval for COVID-19 research and have managed to
bring the normal 60-day cycle down to just 10 days. Another paradigm shifting example
has been the development of SARS-CoV-2 vaccines. Prior to the pandemic the timeline
from basic science and target identification through the phases of clinical development
and licensing typically took 10 — 20 years, a time not inconsistent with the time it takes to
develop a new anti-cancer drug. However, effective vaccines for COVID-19 were devel-
oped, tested, and licensed with a year of the virus first being discovered [53-55]. Undoubt-
edly there were several factors that contributed to this, with the global nature of the pan-
demic meaning that pharmaceutical companies, research institutions and governments
made/had access to massive resources available for this purpose. However, this period
has established the proof of principal that effective treatments can be safely developed in
a fraction of the time that it has historically taken.

The acceleration of drug development aside, there are many other examples of inno-
vative practice that have emerged during pandemic, that can be further adapted and taken
forward. As discussed above, the intensity and frequency of monitoring assessments for
patients on study was streamlined during the pandemic with the aim of avoiding expo-
sure to the virus [40]. As it now seems that many of these visits are unnecessary, future
protocols should be designed with reduced numbers of visits to improve efficiency and
patient experience, if retrospective analyses show no impact upon trial integrity [56]. This
includes repeat biopsies and venepunctures, as it has been observed that the reduction in
sample collection during the pandemic inadvertently contributed to improved patient ex-
perience. Reducing intensity of monitoring also reduces the inconvenience of traveling
which in turn helps address existing issues with patient retention in clinical trials. Patient
drop-out and insufficient recruitment are often the cause of trials failing to complete ac-
crual within the study period [57]. This is frustrating from a clinical perspective, as it pro-
longs the approval of beneficial therapies to reach a wider patient population. However,
from a pharmaceutical and clinical research organization (CRO) perspective, failing to
complete trials within aliquoted time frames can have financial implications and tarnish
the reputation of the investigators. The cost to complete clinical trial research is then re-
flected in the costing of the therapy, driving up prices of new therapies. Ethical and
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regulatory standards in clinical trials have effectively managed risk and protected against
litigation, at the expense of increased bureaucracy. Paradoxically, these stringent
measures enforced to maximize patient safety and prevent malpractice has a wider nega-
tive impact on patients in standard care, as the elongation of trials/trial initiation ulti-
mately delays the accessibility of more efficacious therapies.

Many healthcare systems are permanently under a degree of stress even before the
COVID-19 pandemic, both financially and due to a shortage of appropriately trained staff.
Efforts should be made to integrate trial design more closely with standard hospital work-
flow to lessen burden on health services, promote an increase in clinical trial activity, and
to develop resilience so that clinical trials can continue should there be future waves of
COVID-19 or another novel infectious agent [46]. One advantage of this is that if the clin-
ical trial experience mimics the normal standard of care, then this should improve the
quality of clinical trial data. A common problem is that the results of major clinical trials
are not always recapitulated in the “real-world” setting, in part due to patient selection
but also due the increased monitoring and physical and psychological support given to
the participants. If clinical trials resemble standard care more closely, then disparities be-
tween clinical trial and “real-world” data are less likely to be as apparent. The pandemic
also offered significant training opportunities as staff were redeployed. For example, in
some centers oncology research nurses were redeployed to assist with COVID-19 vaccina-
tion trials, due to their experienced research nurses in trialing IMPs with significant side
effect profiles [58]. Standardized “cross-training” of clinical research staff would allow for
interchangeability of research staff between different studies. This would reduce staffing
burden and potential burn-out in the event of unforeseen circumstances that result in clin-
ical staffing shortages when running trials [56].

There have been many examples for how the administrative and regulatory burden
imposed on research sites can be improved. New policies were implemented by CROs,
sponsors and regulatory authorities during the pandemic that facilitated a magnitude of
administrative duties surrounding recruitment, site selection and study monitoring by
leveraging technology and simplifying reporting processes. This included implementing
virtual online meeting platforms (i.e., Zoom / Microsoft Teams) and protected e-DocuSign
(via AdobeSign) to support remote work for many administrative employees a reduced
dependence on physical paperwork. Standard practice in clinical trials requires all proto-
col violations to be thoroughly documented within the details of the trial to allow for ac-
curate analysis of data. The deviation reporting process during the pandemic was scaled
back to combat the surge of administrative work because of the several protocol violations
put in place to adapt trials. Only major deviations were reported in stand-alone deviation
reports and all minor protocol deviations were reported on a weekly basis collectively,
opposed to raising a report per deviation whether it be major or minor [59]. Furthermore,
there is considerable variability in the methods of how protocol deviations and trial
amendments are documented across different CROs which makes comparative analysis
between studies much more complex. Standardizing how deviations are recorded, poten-
tially using an inter-operator technology platform would reduce administrative paper-
work allowing protocol violations to be reported in a more accessible and consistent man-
ner. Accessibility of patient records and medical notes remotely was a significant issue
faced by clinical trial monitors during the pandemic. Patient information is strictly confi-
dential, which limits the modes it can be shared as this raises several issues with general
data protection regulation (GDPR). The digitalization of data collection during the pan-
demic played a huge role in delivering rapid trial results. A similar approach should be
adopted for the recording and processing of trial data on a secure and regulatory-ap-
proved digital platform which anonymizes patient information and facilitates the remote
access of trial data. As modern trials have become progressively complex with increases
in the sophistication of therapy, it seems reasonable that the nature of regulation and ad-
ministration should evolve as well.
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7. Conclusion

The impacts of the COVID-19 pandemic on oncology care and clinical trials have
been immense and there is no doubt that the pandemic will leave a permanent impression
on healthcare services. As devastating as the disruption has been, the response to the pan-
demic has seen many innovations and adaptations that will continue to be of great value
in the future [60] (Figure 2). The pandemic has provided an opportunity to address some
of the inefficiencies in the conduct of clinical trials, such as excessive bureaucracy and
patient monitoring and has driven improvements that offer the potential for future trials
to be carried out more quickly and safely. Major successes include the rapid set up of
COVID free cancer hubs which facilitated the provision of anti-cancer drug, radiotherapy
and surgery could continue where possible with reduced risk of virus transmission Also,
the swift implementation of telehealth platforms as a form of virtual meetings between
patients and health professionals as well as meetings between colleagues and profession-
als from other organizations within healthcare has been a substantial leap in the matura-
tion of digitalizing healthcare services [61]. However, the notion of solely relying on tele-
health platforms post pandemic is far from reality. It is most likely that telehealth will
become an integrated part of patient-doctor communication as means to improve working
efficiency and patient convenience. However, it is probable that the option for face-to-face
consultations will still be available in consideration of issue of digital exclusion particu-
larly amongst the elderly population where low computer literacy is most prominent [62].

Fewer in-person clinic
visitsto improve
patient experience and
trial efficiency

More accurate Accelerated ethics
portrayal of areal and regu|atory
patient experience approval

Scaling-back Trial by design
deviationsreporting approach in-line
process with hospital work-

flow

Digitalization and
improved accessibility
of patient data (e.g.
DigiTrials)
Figure 2. Potential positive impacts on oncology clinics trials due to COVID-19
In clinical trials, the COVID-19 pandemic caused a momentary pause which necessi-

tated a step back to begin initiating change on very complicated and established practices.
In a matter of months, the clinical trial industry has made a huge leap in leveraging tech-
nology which may have taken years to implement into normal practices without these
drivers. The successful digitalization of many administrative processes has opened the
door for the application of innovative technologies and methodologies to improve work-
ing efficiency. In the longer term, this offers the potential to reduce the burden of clinical
documentation and increase the speed of data acquisition and interpretation, which in
should result in faster translation to the clinic. The experience from the pandemic should
also inform the development of new measures to make healthcare systems and clinical
trial networks more resilient to future healthcare crises, such as further waves of COVID-
19, novel infectious agents or other challenges.
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