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Abstract
Purpose of review The COVID-19 pandemic has had a devastating impact on virtually all aspects of the healthcare system, including
oncology clinical trials. The purpose of this review is to describe the impact of the pandemic on national breast cancer clinical trials.
Recent findings Of the 61 breast cancer–specific cooperative group breast cancer clinical trials open to accrual during the
pandemic, 32% of them received supplementary tailored guidance regarding current and foreseeable challenges for clinical sites
and investigators due to COVID-19. Many clinical trial sites reported decreases in enrollment and accrual, drastic disruptions to
protocol, and challenges related to research infrastructure, staff burden, and assuring social distancing.
Summary The challenges early in pandemic led to many operational changes in clinical trials, including use of electronic consent
for enrollment, telemedicine visits, and mail order pharmacy. The pandemic highlighted aspects of breast cancer clinical trial that
could be modernized while maintaining research integrity.
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Introduction

As of January 2, 2021, the World Health Organization report-
ed over 82 million cases and 1.8 million deaths due to SARS-
CoV-2 virus [1]. With over 5 million confirmed cases in the
USA, this pandemic has had a devastating impact on virtually
all aspects of the healthcare system, including oncology care
[1, 2]. Especially during early phases of the pandemic, guide-
lines focused on managing and containing COVID-19 as a
priority [3, 4]. Thus, hospitals had to conserve adequate per-
sonal protective equipment and resources tomanage the influx
of COVID-19 patients. Oncology clinical research is one par-
ticular area that was affected by this necessary prioritization.

There are over 16.9 million cancer survivors in the USA,
and many of these patients have benefited from enrollment in
clinical trials [5]. During the initial phase of the pandemic in
the USA, from March to April 2020, according to the
ClinicalTrials.gov website, 1052 clinical trials were
suspended with 905 reported suspension primarily due to the
COVID-19 pandemic [6]. Over 200 of those studies were
specific to interventional oncology studies [7]. Furthermore,
there was a 41.8% reduction in recruiting participants for on-
cologic clinical trials compared to this time last year [8]. The
primarily purpose of this review is to [1] describe the impact
the COVID-19 pandemic has had on ongoing breast clinical
trials funded through the National Cancer Institute’s National
Clinical Trials Network (NCTN), [2] explore the various chal-
lenges and recommendations made by regulatory agencies
and research centers to address them, and [3] discuss the future
concerns and opportunities for modernizing clinical trials.

NCTN

The National Clinical Trials Network was established in order
to coordinate and support cancer clinical trials at over 2200
sites in the USA and internationally. The NCTN consists of
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four adults’ groups, one pediatric group, and includes the
National Cancer Institute of Canada-Clinical Trials Group
(NTIC-CTG). The five US Network Groups are the Alliance
for Clinical Trials in Oncology, Eastern Cooperative
Oncology Group—American College of Radiology Imaging
Network (ECOG-ACRIN) Cancer Research Group, NRG
Oncology, Southwest Oncology Group (SWOG) Cancer
Research Network, and the Children’s Oncology Group
(COG). The NCTN system has a centralized institutional re-
view board (IRB) and cancer trials support unit (CTSU) as
part of the Cancer Therapy Evaluation Program (CTEP),
Imaging and Radiation Oncology Core (IROC) group, and a
unified data management system. The NCI provides oversight
through scientific steering committees that establish strategic
priorities for the network and coordinate trials among the co-
operative groups [9, 10].

Impact on Accrual and Enrollment

We queried the US National Library of Medicine’s website
ClinicalTrials.gov, CTSU, and specific cooperative group
websites to identify NCTN breast clinical trials that were
impacted from March 1 to August 30, 2020. The reason for
the suspension, protocol deviation, or amendment was
recorded as reported by the studies.

As of August 2020, there were a total of 61 breast cancer–
specific NCTN clinical trials open to accrual. Despite
NCTN’s research infrastructure and collaboration, the pan-
demic has negatively impacted many aspects of ongoing clin-
ical trials. At the 1st Virtual Joint Meeting of NCI Board of
Scientific Advisors and National Cancer Advisory Board,
from February to March 2020, there was a 44% and 42%
decrease in accrual for intervention and screening studies, re-
spectively, amongst all cancer sites and groups within the
NCTN network [11]. Many trials reported drastic disruptions
to protocol and challenges related to patient safety. NCTN-
affiliated institutions anticipated a temporarily drop accrual to
most studies [12, 13]. In an analysis of SWOG clinical trial
enrollment, from March 22 until the end of the study period,
weekly accrual did not exceed 74 patients [14]. This was part-
ly due to the volume of COVID-19 patients overwhelming the
healthcare system’s ability to provide care for cancer study
participants and healthcare systems limiting accrual for non-
therapeutic studies. Cumulative COVID-19 infections neared
1 million in the USA during this period. The impact of
COVID-19 overwhelming the healthcare system is highlight-
ed most drastically in New York City, wherein over 50,000
hospitalizations were associated with COVID-19 as of
May 16, 2020 [15, 16]. Perlmutter Cancer Center, NYU
Langone Health, in New York temporarily stopped enrolling
patients on inpatient trials and early-phase trials lacking clear
clinical benefit [17]. On the contrary, several institutions did

not close trial enrollment, including the NIH clinical center,
and trial accrual continued where research staff could treat
patients safely [16, 18].

Adjustments in Regulatory Guidance

The Food and Drug Administration (FDA), the European
Commission, and the Italian Medicines Agency issued special
guidance for the conduction of clinical trials during the
COVID-19 emergency. The FDA provided a 35-page docu-
ment of recommendations to assist industry, investigators, and
institutional review boards in assuring the safety of human
subjects, upholding compliance with good clinical practice,
and reducing risks to integrity of clinical trials [19–21]. Six
days after the WHO formally declared COVID-19 a pandem-
ic, the National Institutes of Health (NIH) released guidance
for NIH-funded clinical trials of which the primary concern
was the “safety and welfare of human subject participants and
research staff.” [22, 23] NIH encouraged investigators to con-
sult associated IRBs on issues related but not limited to virtual
and in-person study visits, large gatherings, travel, and flexi-
bilities for laboratory tests. Following suit, the NCI reported a
list of adjustments to NCTN clinical trials, including extended
deadlines for applications, flexibility regarding project exten-
sions, accommodations for unanticipated costs, and exten-
sions of post-award reporting requirements and expenditures
of funds [22].

According to data from the CTSU website, 32% of NCTN
breast cancer–specific trials (n = 61) received supplementary
tailored guidance regarding current and foreseeable chal-
lenges for clinical sites and investigators due to COVID-19.
Centralizing and streamlining key elements in trials became
an important mechanism to continue enrollment, maintain col-
lection of vital information, and overcome resource con-
straints [4]. The NCTN cooperative groups dedicated addi-
tional COVID-19-specific sections on their websites to pro-
vide guidance for informed consent, pre-study testing, and
patient assessments that may require additional in-person visit.
The following three NCTN trials highlight the various ways
that current clinical trials adjusted the regulatory guidance due
to the pandemic.

The SWOG study, S1418/BR006, is a randomized phase
III trial evaluating the efficacy and safety of adjuvant
pembrolizumab for triple receptor-negative breast cancer
(TNBC). Since S1418 is conducted under an investigation
new drug (IND), pembrolizumab must be administered at an
approved/NCI registered site participating in the S1418 pro-
tocol. If patients were not able to travel to participating site or
if the site-specific clinics had to restrict patients from entering
the clinic, there were limited workarounds to provide the nec-
essary treatment drug to the patients. Treatment delays of up
to 84 days were allowable per protocol, with appropriate
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documentation. However, treatment delays of longer than 84
days resulted in the patient being removed from the protocol
treatment permanently [24].

Another NCTN trial, EA 1131, did not have the same
restrictions of an IND trial allowing for modifications to
the study protocol to accommodate COVID-19-related re-
strictions. The investigators of EA 1131—“Randomized
Phase III Post-Operative Trial of Platinum Based
Chemotherapy vs. Observation in Patients with Residual
Triple- Negative Basal-Like Breast Cancer following
Neoadjuvant Chemotherapy”—issued a memorandum
allowing a number of modifications due to the pandemic.
These included provisions that informed consent could be
conducted virtually, treatment initiation could be delayed
by an additional 4 weeks beyond allocated time from ran-
domization, patients could have labs and treatment locally,
toxicity assessments could be performed over the phone or
via telehealth, and that in-person clinic visits were not man-
datory for enrollment. These changes provided an avenue to
explore feasibility of implementing telemedicine in clinical
trial protocols long term [25, 26].

Nontherapeutic trials were often the first to temporarily
suspend enrollment as hospitals had to prioritize limiting the
movement of patients to the facility during the early pandem-
ic. For instance, the ECOG TMIST study (Tomosynthesis
Mammographic Imaging Screening Trial) remained open for
accrual nationally. This is a randomized breast screening trial
designed to compare the performance between digital mam-
mography (2-D) and tomosynthesis mammography (3-D) in
finding breast cancer in women who have no symptoms [27].
The decision for active participation was left to individual
sites and some sites had to suspend non-urgent health care
services, such as screening mammography and other nones-
sential research operations [28].

Although regulatory and overseeing organizations provided
comprehensive guidance and communication, individual inves-
tigators and sponsors had to consider specific ongoing recom-
mendations that may differ by state, country, or region. The
impact of varying regional and national approaches to COVID-
19 is best highlighted in the ASCOLT trial (ClinicalTrial.gov
NCT00565708). A multicenter phase 3 trial, ASCOLT is a
study evaluating aspirin vs placebo after standard adjuvant
therapy for high-risk colorectal cancer. This international trial
has a total of 41 sites, majority of which are in Asian countries.
Quick responses from varying governments led to different re-
strictions for each site. This made it difficult to oversee ASCOLT
trial operations and monitor changes for each site during the
pandemic. For some trial sites, treatment on the study protocol
continued while suspending enrollment of new patients.
However, for sites in Hong Kong, the study temporarily stopped
dispensing oral treatments and delayed trial visits [29].

The Ohio State University Comprehensive Cancer Center
(OSUCCC) in Columbus, Ohio, declared a university-wide

state of emergency on March 22, 2020, in response to the
COVID-19 pandemic [30]. In the days preceding to the an-
nouncement, the medical center organized a multipronged
central COVID-19 command center. On March 18, 2020, in
an effort to limit transmission of the virus, OSUCCCOffice of
Research released an “Interim Guidance for Human Subjects
Research” wherein investigators were urged to limit any hu-
man subjects’ studies that involved face-to-face contact [31].
Face-to-face visits were either postponed or converted to tele-
medicine visit when feasible. Furthermore, every human sub-
ject study was centrally reviewed by the Office of Research
and only “essential” studies were approved for continuation.
Investigators were updated through regular virtual town hall
meetings organized by the Director and Deputy Director of
OSUCCC. From March until August, there were 11 protocol
deviations related to COVID-19 for NCTN trials open at
OSUCCC. Most deviations were missed appointments, pro-
cedures, or exams that were required for the study.

These challenges early in the pandemic led to many oper-
ational efficiencies highlighted by the flexibility of manymul-
ticenter trials to adapt to a more centralized regulatory process
without interrupting research activity [13, 32, 33•]. In a study
collating all recommendations from national agencies for on-
cology research, the authors recommended that all sponsors
and regulatory authorities tolerate “changes to study assess-
ments and interventions that allow individualization of these
complex decisions, putting the patient first while continuing to
optimize safety and endpoint assessment.” [34]

Impact on Research Infrastructure

The COVID-19 pandemic also directly impacted a shift in
research infrastructure at the organization and national level.
As hospitals reallocated resources and assets to increase clin-
ical capacity for patient care, there was an additional push
towards rapidly developing trial protocols, recruiting collabo-
rators, securing funds, and launching COVID-19 randomized
clinical trials. Many of these activities that usually take up to a
year were abbreviated to a matter of a few weeks. As the
priority for research was shifted towards COVID-19-related
activities, many trials were temporarily suspended or de-
creased accrual [3].

On March 23, 2020, NRG Oncology Leadership reported
the epicenter of NRG Oncology Operation had shut down all
non-essential businesses with a physical presence and staff
shifted to work remotely [12]. In efforts to keep up with many
of the regulatory changes, there was an increase in operational
burden on trial programs and administrative staff. To central-
ize the collection of all COVID-19 pandemic-related impact
on Alliance clinical trials, on April 15, 2020, the Alliance
launched a single Rave Study called ALLIANCE_COVID-
19-Reporting [35]. This simplified process allowed data
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collection on details surrounding withdrawals from treatment
or trials due to COVID-19 pandemic, and all pandemic-related
protocol deviations on Alliance clinical trials.

Research sites had to deal with both the administrative
tasks juxtaposed by a decrease in staff to manage workload
[33•]. Regulatory agencies quickly noticed that many trial
programs were unable to meet all the protocol-specific re-
quirements and procedures including tumor biopsies,
laboratory/diagnostic testing, and imaging [19, 33•]. To miti-
gate further regulatory burden on specific institutions, the NCI
Clinical Trials Monitoring Branch suspended Alliance audits
through April 2020 and the Alliance suspended on-site mon-
itoring until July 2020 for clinical trials requiring on-site mon-
itoring [36].

Biobanking

NCI-funded National Clinical Trials Network Biospecimen
Banks are considered essential to oncology research. Due to
the COVID-19 pandemic, NCTN biobanks saw a 40% decrease
in receipt of biospecimen [37]. This was primarily due to limited
patient enrollment and biospecimen collection at study sites that
were prioritizing studies that required real-time analysis of patient
samples [18]. There was also uncertainty regarding transmission
of virus while handling specimen from patients concurrently in-
fected with SARS-CoV-2 [38, 39]. In addition, the closure of
central laboratories temporarily halted biobanking. For example,
the ECOG study, EA 1181—“Preoperative THP and
Postoperative HP in Patients Who Achieve a Pathologic
Complete Response Part 1 Component of: The CompassHER2
Trials (Comprehensive Use of Pathologic Response Assessment
to Optimize Therapy in HER2-Positive Breast Cancer)”—proto-
col requires tumor blocks to be sent to the ECOG-ACRIN
Central Biorepository and Pathology Facility. Due to the need
for social distancing of the laboratory staff during the early
phases of the pandemic, the ECOG-ACRIN Central
Biorepository and Pathology Facility was not accepting samples.
Tumor blocks of the clinical biopsy or residual tumors at surgical
excision were held at local institutions till further notice [40].
NCTN biobanks also saw a 60% decrease in distribution of
biospecimens [12, 37]. In the beginning of April, SWOG report-
ed that only 58% of biorepositories (n = 12) were accepting
specimens as usual [41]. Over the next 2 months, all states began
the reopening phases of biobanks, with a few returning to full
operation [37, 42].

Impact of Social Distancing Measures

The concept of “nonabandonment” is typically considered in
clinical care rather than clinical trials [43••]. However, during
the pandemic, balancing the patient’s interest in remaining on a

potentially curative trial while maintaining appropriate social dis-
tancing has posed additional challenges. Overall, cancer patients
with COVID-19 have a high 30-day all-cause mortality [44, 45].
Compared to those without cancer, infected cancer patients have
a 3.5 times increase risk of requiring ICU admission and venti-
lation [45]. To maintain social distancing, many NCTN studies
adjusted patient visits by reducing the number of follow up im-
aging, general health measurements, and history and physical
collection.

To allow appropriate physical distancing, the NCI approved
numerous temporary protocol allowances for cooperative group
trials. No formal protocol amendments were made to allow for
immediate adoption to the new changes. This ranged from ex-
tending the time by 3 or 6 months to the next in-person visit (for
exam, blood collection or imaging), conducting the follow-up
virtually (telemedicine) if possible, and administering question-
naires through mail, email, or phone. For example, investigators
in the Alliance study, Comparison of Axillary Lymph Node
Dissection with Axillary Radiation for Patients with Node-
Positive Breast Cancer Treated with Chemotherapy
(NCT01901094), made similar adjustments. Specifically, clinical
breast exams were counted as missing if the visit was converted
into a telemedicine visit, and a 3-month windowwas allowed for
all follow-up in-person clinic visits and lymphedema assess-
ments if a face-to-face or virtual visit could not be done [46].
Because this trial is also dependent on surgical data, it was im-
pacted by surgical delays that many institutions experienced as a
result of the American College of Surgeons COVID-19 guide-
lines calling for cancellation of elective surgeries [47]. As a re-
sult, the investigators of A011202 extended the window from
chemotherapy to surgery from 56 to 84 days.

Social distancing measures impacted not only patients en-
tering the healthcare facility but also clinical research coordi-
nators and other trial support staff. Many institutions imple-
mented work from home policies for non-clinical staff, includ-
ing research support staff [48]. Physical distancing to protect
patient and researcher safety has been one of the major aspects
that have impeded clinical trials [3]. At Dana Farber, over
75% of the clinical trials workforce began to work remotely
and patients were evaluated by phone or video conference
[17]. According to a survey by the American Society of
Clinical Oncology, of the 32 survey respondents, including
research directors, managers, physician investigators, and re-
search staff, 75% of the programs mandated remote work for
researchers [33•]. Many stated that they implemented remote
patient care interactions and remote site initiation visits and
monitoring by sponsors or contract research organizations.

Discussion

The COVID-19 pandemic has had a devasting global impact
with over 349,000 deaths in the USA alone reported by the
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CDC in January 2021 [49]. Many aspects of the US healthcare
system suffered significant consequences including oncology
clinical trials. Even with robust research infrastructure and col-
laboration, the NCTN will continue to follow flexible regulatory
guidance and make the necessary changes to mitigate the impact
of this pandemic to current and future clinical trials. As detailed
in this paper, the pandemic has generated an opportunity for
innovation in clinical trials [13].

Enrollment

Enrollment into clinical trials has always been a challenge for
oncology research where fewer than 10% of cancer patients in
the US enroll [50]. According to the Cancer Research Institute
and IQVIA, a human data science company, it is estimated
that it will take up to 3–6-month post pandemic before re-
search programs can become “fully” operational again [7].
During the pandemic, the NCTN trials incorporated many
alternative approaches including e-signatures for informed
consent and virtual patient visits. The nationwide expansion
of telemedicine reimbursement during the beginning of the
COVID-19 pandemic eased some of this transition.
However, as insurance reimbursement and state-wide medical
license requirements for telemedicine change and become
more stringent, it is unclear if electronic consenting and virtual
visits for clinical trial enrollment will be sustained.

Mail Service Program for Medication

Use of mail service pharmacy in the USA for routine medication
continues to grow [51]. The expansion of these services for clin-
ical trial agents have not been widely utilized until the COVID-
19 pandemic. Distributing medication to homes via a mail ser-
vice program eliminated the need for at-risk patients to visit trial
sites [13, 19, 25]. However, there were limitations in shipping
oral CTEP IND agents due to regulatory constraints [25].
Expanding the role of mail order pharmacy to ship oral agents
to patients may help reduce the burden of patients participating in
clinical trials in the future.

Telemedicine and the Future

When implementing social distance measures, the appropriate
use of telemedicine was a useful strategy for many of the
NCTN breast cancer trials during the COVID-19 pandemic.
Use of telemedicine allowed not only remote patient care visits
but also virtual review of symptoms and adverse events [7, 25,
52]. All NCTN cooperative groups recommended its use, and
many providers and patients have positively reacted to the use of
telemedicine [13]. Practical challenges remain for ongoing use
and expansion in the role of telemedicine. These include lack of
training for clinical staff and patients, technology failures, lack of
appropriate technology and internet connection for patients,

endangerment of patient trust, mismanagement of patient privacy
and data management, and inability to perform a full medical
exam virtually [13, 53]. Addressing these limitations will help
expand the role of telemedicine in clinical trials.

Conclusion

The impact of the COVID-19 pandemic will leave long-lasting
effects in many aspects of oncology care. The NCI predicted that
10,000 excess cancer deaths will occur over the next decade as a
result ofmissed screenings, delays in diagnosis, and reductions in
oncology care caused by the COVID-19 pandemic [54]. In the
midst of all the challenges during the COVID-19 pandemic,
regulatory agencies, research groups, clinical sites, and individual
research teamsmade impressive strides working in uncertain and
resource limiting conditions. An important consideration for fu-
ture analysis is to conduct longer follow-up to assess the post
pandemic effects on clinical trials including protocol deviations,
goals, andmeasurement of outcomes [50]. Given the speed need-
ed for change, there was an immense amount of collaboration
and creativity in developing solutions that best fit each trial. The
pandemic highlighted aspects of oncology clinical research that
could be simplified, modernized, and adapted in order to safely
proceed while maintaining research integrity.
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