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Abstract

Background: Oncology clinical trials are complex, and the COVID-19 pandemic caused major disruptions in 2020.

Methods: Using its networking and sharing of best practices, the Association of American Cancer Institutes, comprising 105 cancer
centers, solicited a longitudinal series of voluntary surveys from members to assess how clinical trial office operations were affected.
The surveys showed that centers were able to keep oncology trials available to patients while maintaining safety. Data were collected
regarding interventional clinical trial accruals for the calendar years 2019, 2020, and 2021.

Results: Data demonstrated a sizeable decrease in interventional treatment trial accruals in both 2020 and 2021 compared with pre-
pandemic figures in 2019. No cancer center reported an increase in interventional treatment trial accruals in 2020 compared with
2019, with most centers reporting a moderate decrease. In mid-2022, 15% of respondents reported an increasing trend, 31% reported
no significant change, and 54% continued to report a decrease.

Conclusions: The pandemic necessitated rapid adoption of trial operations, with the emergence of several best practices, including
remote monitoring, remote consenting, electronic research charts, and work-from-home strategies for staff. The national infrastruc-
ture to conduct trials was significantly affected by the pandemic, with noteworthy resiliency, evidenced by improvements in efficien-
cies and patient-centered care delivery but with residual capacity challenges that will be evident for the foreseeable future.

In January 2020, the United States documented its first case of
COVID-19. In the weeks that followed, the SARS-CoV-2 virus
spread, necessitating substantial changes in public policy. The
World Health Organization declared a pandemic on March 11,
2020, and government officials reacted with mandatory quaran-
tines and the suspension of nonessential medical services.
Cancer clinical services were among those disrupted (1). Cancer
clinical trials, many of which are essential treatment options for
patients whose standard treatment options are limited, were not
immune to the effects of such unprecedented orders. Cancer cen-
ters needed to learn quickly how to sustain the conduct of these
oncology trials while keeping staff and patients safe (2,3).

Clinical trial activation and execution across key stakeholders,
including cancer centers, health-care systems, government, and
industry, were also affected across the globe (4). Activating and
conducting oncology clinical trials are complex tasks, requiring
many moving parts working together, and maintenance of clini-
cal trial activity proved challenging during a global pandemic.
Initially, cancer centers had to determine which trials they could
keep open, balancing cancer patients’ safety with their desire to
access or continue their care on a trial. Centers had to pivot rap-
idly from relying heavily on clinical and research staff working
on site and in person to a model with the many staff working
remotely and incorporating new aspects of remote research
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services (5,6). Early in the pandemic, the National Cancer
Institute (NCI) published guidance to reduce regulatory and pro-
cedural barriers affecting the conduct of cancer clinical trials,
helping usher in a new era of clinical trial modernization (7,8).

Given that backdrop, we sought to determine how the pan-
demic affected clinical trial activation, operations, and accrual at
cancer centers and how the centers adapted to new workflows
and practices during the pandemic. The Association of American
Cancer Institutes (AACI) Clinical Research Innovation (CRI)
Steering Committee solicited a series of electronic and voluntary
surveys to member sites in a longitudinal manner during the
pandemic to assess how clinical trial office operations were
affected, including changes to clinical trial operations, accruals,
resource prioritization, remote monitoring, work-from-home or
flex schedules, and staffing.

Methods
Participants
The AACI comprises 105 of the leading academic and freestand-
ing cancer research centers in North America, representing a
large component of the US cancer clinical research infrastruc-
ture. AACI advances the objectives of cancer centers by facilitat-
ing interaction among the centers, educating policy makers, and
fostering partnerships between cancer centers and other cancer
organizations to improve cancer care. The AACI CRI was estab-
lished as an AACI initiative in 2009 to address shared administra-
tive challenges given the complexity of cancer clinical trial
conduct. CRI is guided by a member-elected steering committee
that includes cancer center clinical trial office medical directors,
administrators, and senior staff who represent the variety of
expertise associated with cancer clinical trial conduct.

During the period of the longitudinal surveys, all but the last
survey were distributed using the AACI CRI listserv, which con-
sisted of 85 cancer centers that conduct clinical research trials.
Eight AACI member centers are basic science centers that do not
provide clinical care. The final survey was conducted during the
AACI CRI annual meeting in July 2022. The CRI listserv and sur-
vey participation are voluntary and available to all cancer center
members. There was no compensation for participation.

Survey 1 requested accrual and operational information to
determine the impact that COVID-19 had had on cancer center
clinical trial operations in the first 2 quarters (January 1–June 30)
of calendar year 2020 compared with calendar year 2019 (prepan-
demic). Survey 1 was distributed on September 9, 2020. As a
follow-up, 2 reminders were sent asking members to complete
the survey. Survey 1 closed on September 18, 2020. Survey 2 was
distributed on May 17, 2021, in the same manner as survey 1. The
purpose was to follow up on the continuing impact of COVID-19
on cancer center clinical trial office operations during the latter
part of 2020—specifically, July 1 through December 30. Three
reminders and a copy of the survey were sent before the survey
closed on June 4, 2021. A third data request was included in the
follow-up to survey 2 and involved a brief invitation in early 2022
to update the remainder of the calendar year 2021 accrual data.
This request was made by email and sent only to survey 2
respondents. Two reminder emails were sent before the survey
closed on May 1, 2022. Final data collection was through a poll of
attendees taken during the ACCI CRI annual meeting in July 2022
(survey 3). In-person and virtual attendees answered the survey
questions in the meeting app during the meeting’s opening ses-
sion.

Survey design
The surveys developed and reported on in this study were devel-
oped by AACI in conjunction with CRI Steering Committee mem-
bers. All surveys were designed by the same group and
underwent iterative reassessment throughout the survey period.
All surveys included in this report were conducted in a prospec-
tive manner but subject to retrospective analysis. Given that
AACI staff and survey team members did not anticipate the lon-
gevity of the pandemic at the beginning of survey development,
individual survey content did change some over time to collect
data necessary to inform AACI policies and programs.

The study team solicited topics from the member listserv and
developed the first survey based on these priority thematic areas.
The initial survey was developed to collect data quickly on the
impact that COVID-19 had had on clinical trials and clinical trial
office operations in preparation for an informational session at
the AACI/Cancer Center Administrators Forum annual meeting
in October 2020, to be attended by NCI leadership and cancer cen-
ter directors. Survey 1 had 17 questions designed by the CRI
Steering Committee and was administered through
SurveyMonkey after distribution to the CRI listserv (see
Supplementary Methods: Survey 1, available online). Members
were given 10 days to respond.

Survey 2 was designed to provide an update to survey 1 data
for the AACI CRI annual meeting in July 2021. The group kept the
initial 17 questions, with only administrative updates to wording
for interpretive clarification, and added 12 questions to gauge
some of the adaptations centers were employing and staffing
impacts noted a year into the pandemic (see Supplementary
Methods: Survey 2, available online). Given the dynamic impact
of the pandemic, a clarification email was sent to survey 2
respondents asking for updates to their data, for a total of 2021
enrollments. This update occurred through 4 questions emailed
to the respondents of survey 2 (see Supplementary Methods:
Survey 2, available online).

In the final survey data collected at the 2022 AACI CRI annual
meeting (survey 3), 7 multiple-choice questions were distributed
through the in-meeting app. The questions focused on updates to
enrollment information, ongoing operational challenges,
accruals, staffing, remote monitoring, and work-from-home poli-
cies (see Supplementary Methods: Survey 3, available online).

No specific questions about observational or other noninter-
ventional research activities were posed. Institutional review
board approval was not deemed necessary given the survey
objectives and lack of human subject data collected.

To standardize survey answers, respondents were instructed
to complete the questions based on the cancer center’s accrual
reporting per NCI Office of Cancer Centers P30 Data Table 4 of
the cancer center support grant. A link was provided to the can-
cer.gov Data Table 4 guide. Interventional treatment trials were
defined using the following NCI definition: “trials designed to
evaluate one or more interventions for treating a disease, syn-
drome, or condition.” A standardized definition was used to
enhance the validity of responses; the NCI definition was chosen
given respondents’ familiarity with this definition for reporting to
ClinicalTrials.gov and NCI funding opportunities.

Results were collated by AACI staff, analyzed by descriptive
statistics, and presented in aggregate to maintain the confiden-
tiality of participating centers, consistent with AACI survey pol-
icy. Except where indicated, any change over time is in reference
to the 2019 (prepandemic) base year. Figure 1 shows the geo-
graphic distribution of AACI member centers that participated in
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at least 1 survey, and Figure 2 demonstrates the evolution of sur-
vey participation by these centers.

Results
Forty of 85 AACI listserv-participating cancer centers completed
survey 1 (47%). The majority were NCI-designated cancer centers
(n¼ 34), with 31 having comprehensive status. Survey 2 was com-
pleted by 45 centers (53%). Of those, 36 were NCI-designated can-
cer centers. Survey 3 was completed by 47 centers (55%).

Impact on clinical trial accruals
Data regarding clinical trial accruals were collected from all sur-
vey components for the calendar years 2019, 2020, and 2021, with
change in accruals over the years analyzed. There were no
obvious differences when considering centers by NCI designation
status (NCI designated, NCI comprehensive designated, non–NCI
designated) or by geographic region (Northeast, Southern,
Midwest, Western). As shown in Figure 3, A, there was a 25%
decrease in interventional treatment trial accruals in both 2020
and 2021 compared with prepandemic figures in 2019. No cancer
center reported an increase in interventional treatment trial
accruals in 2020 compared with 2019, with the majority of cen-
ters reporting a moderate decrease. At the 2022 AACI CRI annual
meeting, 15% of respondents reported an increase, 31% reported
no significant change, and 54% continued to report a decrease at
the midpoint of 2022, despite having more survey respondents.

Interestingly, the trend in accruals to interventional nontreat-
ment trials increased over the same period (Figure 3, B). Accruals
increased slightly (4%) in 2020 over 2019, with a much larger
increase (nearly 3-fold) from 2020 to 2021. Although there was a
slight increase in the number of survey respondents year over
year, there remained more than a doubling of interventional non-
treatment enrollments, even when significantly high-enrolling
centers were removed from analysis as outliers (data not shown).

For nontreatment interventional trials, approximately half the
attendees at the 2022 AACI CRI annual meeting reported a
decrease in accruals to these trial types relative to prepandemic
levels, while the remainder represented the source of these
steady or increased accruals. Annual meeting attendees reported
staffing challenges as the most common reason for decreased
interventional accruals.

Impact on clinical trial monitoring
The COVID-19 public health emergency necessitated rapid adop-
tion of remote work for cancer centers and industry trial sponsors.
Before the pandemic, most centers allowed only on-site monitor-
ing visits, but strategies to enable remote monitoring were
required as cancer centers limited visitors and restrictions on
travel were in place for most trial sponsors. Centers adopted a
variety of methods to allow remote monitoring (Figure 4, A; n¼ 29
responses), including screen sharing, an electronic monitoring sys-
tem, direct electronic health record access, virtual site visits con-
ducted with remote walk-throughs, and electronic sharing of
resource documents, with most centers (>70%; data not shown)
implementing more than 1 solution. At the time of the initial sur-
vey in 2020 (Figure 4, B; n¼ 29 responses), most centers expected
to maintain both remote and on-site monitoring. Only 1 center
expected to return to only in-person monitoring; 6 centers
intended to allow remote monitoring only. Updated impressions
from the 2022 poll at the AACI CRI annual meeting similarly found
that the vast majority of responding centers (n¼ 40) planned to
continue with a hybrid monitoring plan (Figure 4, C; n¼ 44).

Impact on clinical trial office staffing
Clinical trial office staff turnover is always a challenge, given the
limited pool of experienced applicants and the time required to
fully onboard a clinical trial office team member (up to 6
months). The “great resignation” that hit the hospitality, health-
care, and service industries particularly hard during the

Figure 1. Distribution and locations of participating centers.
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pandemic was also acutely felt across AACI member clinical trial
offices. All centers reported some degree of staffing impact on
operations. Thirty-four centers reported staff turnover in all
departments, including quality assurance, finance, nurse study
coordinators, clinical trial office management and leadership,
data management, regulatory, and clinical coordinators
(Figure 5, A). Reported reasons for staff departure included early
retirement, preference for fully remote work, transition to
another institutional department, and career change (Figure 5, B).
Only a minority of centers had had a remote work option before
the pandemic. By 2022, attendees reported that 81% allowed
remote work options (depending on job-specific responsibilities),
18% reported that all clinical trial office positions allowed for
some remote work. Only 1 center did not allow remote work for
any staff member. All participants had continued challenges
with the follow-up in-person survey in July 2022, with staffing
identified as the greatest challenge to clinical research operations
(Figure 5, C). Few identified finances as a problem, and no center
stated that patient willingness to participate or continued
COVID-19 infections were affected enrollment recovery.

Discussion
The COVID-19 pandemic’s impact on cancer center clinical
research operations in the United States cannot be overstated.

This study is the first to attempt to characterize and quantify the
longitudinal impact of the pandemic on cancer center clinical
research operations, staffing, and potential outlook. Survey par-
ticipants represent a broad and geographically diverse segment
of AACI membership, including “emerging” centers and those
with NCI designation (both with and without comprehensive sta-
tus). Importantly, our findings are consistent with enrollment
trend data generated exclusively from NCI-designated cancer
centers, suggesting that the impact on national cancer clinical
research capacity is not restricted to designated centers (9).

The abrupt disruption of normal clinical trial and health-care
operations required rapid adaptation by cancer centers, patients,
and trial sponsors. These survey data highlight the innovative
solutions that most centers implemented to continue to meet
patient care needs and maintain patient and staff safety. Some of
these changes had previously been proposed or piloted but
quickly became the norm, accelerated through the sharing of
best practices and innovative pilot projects through AACI CRI list-
servs, discussion forums, and working groups. These practices
included implementing remote site-monitoring visits, hybrid
work models for clinical trial office staff, decentralized study con-
duct, and allowing patients to submit consent electronically
(10,11). Many changes were reinforced by the NCI through a pol-
icy shift, enabling provision of remote consent and care. Our sur-
vey demonstrates the continued acceptance of such widespread

Survey 1: 
40 Total Respondents

Survey 2: 
45 Total Respondents

Survey 3: 
47 Total Respondents

12 new cancer 
centers 

completed 
survey 2

7 cancer centers 
comple�ng survey 
1 did not complete 

survey 2

10 new cancer 
centers 

completed 
survey 3

7 cancer centers 
who completed 

survey 1, 
but not survey 2, 

completed 
survey 3

15 cancer centers 
comple�ng survey 2 

did not complete 
survey 3

14 cancer centers 
completed all 3 

surveys

19 cancer centers 
completed 

surveys 2 and 3

85 AACI cancer 
center members 

offered the 
survey

Figure 2. Survey evolution and participation among respondents. AACI¼Association of American Cancer Institutions.

Figure 3. A) Interventional treatment trial accruals (national aggregate) per year, by survey participants. B) Interventional nontreatment trial accruals
(national aggregate) per year, by survey participants.
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enhancements, which most trial sites confirm will remain in

place, establishing a new norm.
Clinical trial offices at most major cancer centers continue to

struggle to a larger degree with interventional treatment trial

enrollments compared with interventional nontreatment studies

(eg, screening, diagnostic, and supportive care). The national

trend in cancer trial enrollments is of interest both from a histori-

cal perspective and as a cautionary tale moving forward. Early in

the pandemic, there was an acute national reduction in interven-

tional nontreatment study enrollments; numbers have since

rebounded to a level much higher than before the pandemic. The

pandemic’s initial impact on enrollment patterns (reduced non-

treatment but maintained treatment) has been reported by

others both at the individual institutional and network center

levels (3,12). Our study, however, is one of the first to report the

continued timeline of this story, now with the opposite impact on

enrollments being demonstrated (reduced treatment with

rebounding nontreatment). The survey did not gather data

regarding the reasons for this second phase of impact, but often

nontreatment trials are less labor intensive and allow more flexi-

bility in scheduling or can be conducted remotely, including at

community network sites, which may explain why these accruals

increased despite pandemic-related operational and staffing

changes (13,14). Many centers opened COVID-19–related studies

in patients with cancer, as well, which could further contribute to

the more than doubling of nontreatment accruals during the

pandemic. Such trials as a category also typically have less

patient and research office burden for per-patient participation

and can be designed with broad eligibility criteria (eg, breast can-

cer survivors having received cytotoxic chemotherapy), thus ben-

efitting from postpandemic operational modifications. Through

discussions conducted among AACI member clinical trial office
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Figure 4. A) New methods adopted to facilitate remote monitoring as a result of the COVID-19 pandemic. B) Trial monitoring options that centers
offered in the early phase of the pandemic (2020). C) Trial monitoring options that cancer centers offered moving forward (2022). EMR¼ electronic
medical record.
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medical and administrative director forums, it should be noted
that our data are representative of more than just a few centers
representing outliers and suggest that these trial types have the
potential to dominate many centers’ enrollment metrics for the
foreseeable future. These studies, however, also offer an opportu-
nity to provide impactful health-care improvement interventions
to relatively large patient populations, despite situational chal-
lenges.

Importantly, enrollment in interventional treatment trials
decreased during the pandemic, is currently lower than prepan-
demic levels, and is projected by the vast majority of survey
respondents to continue to remain lower than before the pan-
demic. This, too, is the result of multiple factors—namely, the
complex nature of cancer treatment clinical trial design, delivery,
monitoring, and oversight. As a whole, these studies are less
amenable to off-site treatment, remote care delivery, and broad
eligibility criteria, with many targeting relatively infrequent or
uncommon patient subsets or requiring evidence of biomarkers.
That said, we join with our NCI leaders and peers across the globe
in seeing this as an opportune time for postpandemic cancer clin-
ical trial reform (15-17). Such innovations extend beyond eligibil-
ity criteria revisions and should focus on eliminating barriers for
decentralized trial conduct, remote monitoring of and data trial
quality, telemedicine resources, and other opportunities to keep
patients closer to home, with minimal burden added to partici-
pate in clinical trials. Adopting this approach could have the
added benefit of reducing health disparities (18,19).

Compounding the challenges for all trials but treatment trials
in particular is clinical trial office staff turnover. Many centers
lost senior and experienced staff and the attendant generational
knowledge base. New staff are still onboarding, managing fewer
patients and fewer trials than their more seasoned predecessors.

As a result, most centers are having difficulty administering com-
plex cancer treatment trials or are abandoning rare-disease or
under-resourced studies, thus limiting the number of new trials
being opened. It is unclear how long the staffing impact will con-
tinue to affect center operations, given that some market pres-
sures affecting job selections have not yet stabilized. Many
centers are accelerating staff feeder programs, assessing alterna-
tive academic payment models, and focusing resources on reten-
tion. Cancer centers find themselves in a new reality relative to
the prioritization of increasingly limited resources that have
dwindled further during the pandemic. This situation has impor-
tant implications for the national capacity to conduct interven-
tional cancer treatment clinical trials using prepandemic
regulatory, infrastructure, and reimbursement models that have
yet to adjust to the current situation.

Our study benefitted from the diversity of participating AACI
trial sites and the regions represented (Figure 1), the longitudinal
data collection, and the anonymity of the results that encouraged
accurate data reporting. The study is not without limitations,
including 1) the impact of recall bias on data reporting; 2) the vol-
untary nature of participation, which may not be wholly repre-
sentative of all cancer center clinical trial offices, may have
resulted in disproportionate underreporting from centers with
the least staff reserve to complete the survey, or may have
resulted overreporting from those centers affected the most;
3) the modification of some survey questions over time; 4) the
lack of details on trial types and participating patient demo-
graphics; and 5) some variability in the centers that participated
at different survey time points (Figure 2). For centers that com-
pleted 2 or more surveys, their results match the overall group
trends (data not shown), suggesting minimal impact on the over-
all findings. Despite these limitations, the data these surveys

No challenges at our center Con�nued COVID infec�ons Staffing

Ins�tu�onal finances Pa�ent willingnes to par�cipate Other

N=4793%

5%
2%

C

A B

Pe
rc

en
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f R
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ts

Figure 5. A) Clinical research office departments affected by departures. B) Reasons for clinical research staff departures. C) Greatest ongoing challenge
to clinical research operations at cancer centers (2022). QA¼quality assurance; RN¼ registered nurse.
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provided represent one of the best overall perspectives on where

the nation’s cancer center clinical trial infrastructure and opera-

tional model now stand and where they are headed in the fore-

seeable future. To that end, AACI is launching a longitudinal and

annual benchmarking survey of all cancer centers to maintain a

real-time assessment of the nation’s cancer clinical trial infra-

structure and capacity.
Cancer clinical trials are a critical component of both patient

care and research progress. COVID-19 significantly affected the

national infrastructure to conduct these trials, but that infra-

structure demonstrated noteworthy resiliency. Through improve-

ments in efficiencies and adaptation of operational models,

patient-centered care continued to be delivered. Nonetheless, the

pandemic imposed major resource limitations, including unpre-

cedented staff turnover and loss of institutional knowledge.

Pandemic-related limitations also favor interventional nontreat-

ment trials more than treatment trials, with centers experiencing

reduced capacity and resource restrictions for the latter. This

shift will likely have significant consequences for the nation’s

cancer clinical trial capacity for the foreseeable future.

Data availability
The data underlying this article are the property of the AACI and

was collected from member institutions in accordance with

organizational privacy policies given the confidential nature of
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data provided for this analysis are organized at a summary level,

with AACI staff serving as honest brokers to deidentify and man-

age the confidential nature of individual cancer center institu-

tional data. Requests to associate the data provided here with

center identifiers can be submitted in writing to the AACI Board

of Directors for review.
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