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Introduction

In the United States, the COVID-19 pandemic has caused
profound changes in radiation oncology practices, including
delays to treatment and reductions in patient volume, staff,
and practice revenue. However, its impact on clinical trials
remains poorly characterized [1]. The results of clinical trials
are essential in supporting therapeutic decisions in radiation
oncology, yet approximately 1 in 3 of radiotherapy (RT) clin-
ical trials fail, most commonly due to inadequate accrual [2].
Here, we examine the issues arising from the pandemic,
describe the enrollment of three RT trials at a tertiary cancer
center, and discuss measures taken to promote trial enroll-
ment in the months following the arrival of COVID-19 in the
United States.

Impact on oncology clinical trials

While the first confirmed case of COVID-19 in the United
States was recorded as early as January 2020, mounting pub-
lic and political recognition of the novel coronavirus as a
potential catastrophe did not occur until early March. On
March 13th, President Trump declared a national state of
emergency [3,4]. In the weeks that followed, states and
counties issued stay-at-home orders, restricted travel, closed
nonessential business, and mandated self-quarantine for peo-
ple traveling – changes that significantly increased geo-
graphic barriers to access of care. Many health care
institutions and patients were forced to weigh the urgency
of scheduled care against the risk of infection by the novel
coronavirus, leading to postponed or canceled appointments.
Adding to this was an increased financial burden on individ-
uals seeking care, with nearly 21 million US workers losing
jobs through May 2020 and an estimated 41% of these
reporting medical insurance tethered to employment [5].
These barriers and disincentives have disproportionately
affected cancer patients, who must now carefully consider
the competing risks of morbidity and mortality from both
cancer and COVID-19 [6–8].

We have previously described our departmental efforts to
minimize exposure risk, including an intentional reduction of

patient volume. Strategies to accomplish this include
planned delays for RT, deferment of RT when appropriate,
evidence-based hypofractionation, and redistribution of
patients between our main campus and regional locations
[9,10]. While a deliberate reduction in new patient volume
may be a strong contributor to decreased clinical trial enroll-
ment, patients who arrive for treatment may also be
deterred from enrolling in oncology trials due to require-
ments for more frequent in-person visits for follow-ups, labs,
and imaging studies. Indeed, pandemic mitigation efforts
interfere with the entire lifecycle of a clinical trial, including
enrollment, delivery of and adherence to treatment, and out-
come assessment [11]. An analysis of Southwest Oncology
Group (SWOG) Cancer Research Network trials showed a con-
siderable decrease in the enrollment of patients in late
March, especially in those areas most affected by COVID-19
[12]. Among National Cancer Institute (NCI) trials, patient vol-
ume for screening and eventual accrual both fell by over
40% in late March [13]. In March and April alone, over 200
oncology clinical trials were suspended or terminated, for
which COVID-19 was cited as the primary reason [14,15].

Trials in radiation oncology have fared similarly. An early
report of trials in the United Kingdom testing RT hypofractio-
nation or omission had recruitment in April and May 2020
fall to 17–28% of pre-COVID-19 levels. Accrual to a more
complex trial testing prostateþpelvic RT fell even more pre-
cipitously to just 4% of pre-COVID-19 levels [16]. More dra-
matically, many trials worldwide have been suspended or
stopped altogether. Our review of trials listed on
ClinicalTrials.gov involving patients receiving RT and/or utiliz-
ing RT in at least one interventional arm revealed 34 trials
that had recruitment status changed to ‘suspended’ through
August 31, 2020. Of these, 31 (91%) were suspended on or
after March 13th and 22 (65%) explicitly cite the pandemic as
the reason for suspension. An additional 71 trials had recruit-
ment status changed to ‘withdrawn’ or ‘terminated’ and
while none of these explicitly cite COVID-19 as the reason
for study closure, 29 (41%) cite insufficient accrual or finan-
cial considerations – reasons which may be implicitly con-
nected to the pandemic [17].
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Analysis of selected RT trials at MD Anderson

We retrospectively examined enrollment data for three large
randomized controlled trials initiated by investigators in our
department. These included SAPHIRE (NCT02912312), which
examines patients with invasive breast cancer treated with
hypofractionated vs. conventional regional nodal RT, OPAL II
(NCT03077841), which studies patients with early stage
breast cancer treated with hypofractionated RT over the
course of three weeks vs. one week, and EXTEND
(NCT03599765), which evaluates patients with oligometa-
static malignancies treated with routine drug therapyþ local
consolidative therapy vs. routine drug therapy alone [18–20].
Between January 1st and August 31st, 238 patients enrolled
in these three trials, of whom 197 (83%) were enrolled at the
MD Anderson Main Campus or one of the MD Anderson
Houston-Area Locations (HALs), which are community-based
practices in the greater Houston area. As shown in Figure 1,
dramatic increases in the national infection rate correlate
with a relative reduction in trial enrollment of 70% from
March to April and 45% from June to July [21]. We reviewed
the number of consultation visits to our department to
evaluate whether these reductions correlated with patient
volume. As shown in Figure 2, the numbers of consultation
visits were highest in the months of March and July.
However, these were among the months with the fewest
patients enrolled in the three trials, suggesting that patient
volume does not fully explain accrual to the selected trials.

We compared demographics of patients enrolling before
or after March 13th, the date of the national emergency dec-
laration. Though comparisons are limited by sample size,
there was no statistically significant difference noted on

univariable analysis in the average age (61.8 vs. 61.3 years) or
race (16% vs. 23% white) of enrollees before or after this
date. Using the Bing Maps Locations application program-
ming interface (Microsoft Corporation, Bellevue, WA), we con-
ducted an analysis of distance from the patient’s home zip
code to treatment facility zip code. There was no significant
difference noted in average distance between home and
treatment zip code (164 miles vs. 141 miles), though there
was a trend toward a smaller proportion of people traveling
more than 700 miles for treatment (9% vs. 3%, p¼ 0.07) after
March 13th. In addition, after March 13th there was a signifi-
cantly lower percentage of Hispanic patients enrolling in
these trials (18% vs. 7%, p¼ 0.02) and a significantly greater
proportion of patients signing informed consent for trial
enrollment via a telehealth visit (0% vs. 20%, p< 0.001).

Changes to encourage trial enrollment

Recent policy changes have reduced some barriers to partici-
pation in trials. In March, the National Cancer Institute (NCI)
issued guidance for clinical trial activities affected by the
pandemic in an effort to provide increased flexibility. New
NCI provisions allow for remote consents, virtual visits, trans-
fer of care to a new clinical trial site, engagement of a local
healthcare provider for follow up, and shipment of oral
investigational agents directly to patients – none of which
were standard practices prior to the current pandemic
[22–24]. The Food and Drug Administration (FDA) also pub-
lished guidance and issued temporary clearance for the use
of noninvasive remote devices for monitoring vital signs,
though their adoption remains unclear [25]. Perhaps the
most important policy changes regarding clinical trials

Figure 1. Accrual to three RT trials and new COVID-19 diagnoses in the United States.
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concern the use of telehealth. The Department of Health and
Human Services (HHS) waived several restrictions on tele-
health visits for Medicare patients until the conclusion of the
COVID-19 public health emergency. As a consequence, tele-
health visits and in-person visits are considered equivalent
and are paid at the same rate for Medicare beneficiaries. In
addition, the waiver removed restrictions limiting telehealth
visits to rural patients and halted the use of penalties for use
of HIPAA-noncompliant technologies (e.g., Zoom, Skype, and
FaceTime) to provide telehealth services. While temporary,
these changes substantially reduced the perceived liability
risk and barriers to entry for providers seeking to conduct
telehealth visits and allowed patients to continue cancer care
[26,27]. With the evolution in payment and privacy policies
precipitated by the pandemic, the investigators for the three
trials reviewed in this study have embraced telemedicine as
a conduit to enrollment. In the trials reviewed, 20% of
patients enrolled after March 13th did so via a telehealth visit
allowing for efficient randomization and rapid scheduling of
simulation and treatment.

Future considerations for RT trials

Financial and logistical issues are the most commonly cited
barriers to trial enrollment and these hurdles have been exa-
cerbated by the COVID-19 pandemic [28]. In addition to the
use of telemedicine, there has been a strong movement
toward evidence-based hypofractionation to help alleviate
the financial toxicity of RT [29]. When designing trials in the
COVID-19 era, investigators must consider that the availabil-
ity of an abbreviated RT regimen may motivate otherwise
unwilling patients to pursue treatment, whether on a trial or

not. Careful consideration should be given to including
hypofractionation in treatment arms when designing trials.

The American Society of Clinical Oncology recently
released recommendations for promoting health equity, one
of which is ensuring equitable access to research. The
ongoing pandemic serves as a sobering reminder for us to
consider distributional justice in trials. Many studies have
shown that racial and ethnic minorities are more likely to be
infected by the novel coronavirus and to suffer from worse
outcomes related to COVID-19 [30–32]. Unfortunately, these
same groups have also been disproportionately affected by
loss of insurance coverage secondary to unemployment, dis-
ruptions to access in health services, and worse survival for
cancers regardless of stage at diagnosis. In our analysis of
three RT trials at MD Anderson, there was a significant
decrease in the proportion of Hispanic patients enrolling
after March 13th, suggesting that government and institu-
tional measures to encourage enrollment may not have
done so equitably. Further study into policies, systems, envi-
ronments, and practices that improve equitable participation
in radiation oncology trials is sorely needed [33].

The COVID-19 pandemic has forced radiation oncologists
to think of creative solutions to impossible problems but
data – not creativity alone – will help us to understand how
to best serve our patients. Well-designed clinical trials pro-
duce the highest level of evidence to corroborate our deci-
sions moving forward and we need to adapt to promote
their success.
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Figure 2. Number of consultation visits seen by the radiation oncology department at MD Anderson Cancer Center.
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