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ABSTRACT

PURPOSE The onset of the COVID-19 pandemic created major disruptions in the conduct
of cancer clinical trials. In response, regulators and sponsors allowed modifi-
cations to traditional trial processes to enable clinical research and care to
continue. We systematically evaluated how these mitigation strategies affected
data quality and overall trial conduct.

METHODS This study used surveys and live interviews. Forty-one major industry and
National Cancer Institute Network groups (sponsors) overseeing anticancer
treatment trials open in the United States from January 2015 to May 2022 were
invited to participate. Descriptive statistics were used for survey data sum-
maries. Key themes from interviews were identified.

RESULTS Twenty sponsors (48.8%; 15 industry and five Network groups) completed
the survey; 11/20 (55.0%) participated in interviews. Sponsors predominantly
(n 5 12; 60.0%) reported large (≥11 trials) portfolios of phase II and/or phase III
trials. The proportion of sponsors reporting a moderate (9) or substantial (8)
increase in protocol deviations in the initial pandemic wave versus the pre-
pandemic period was 89.5% (17/19); the proportion reporting a substantial
increased dropped from 42.1% (n 5 8/19) in the initial wave to 15.8% (n 5 3/19)
thereafter. The most commonly adopted mitigation strategies were remote
distribution of oral anticancer therapies (70.0%), remote adverse event
monitoring (65.0%), and remote consenting (65.0%). Most respondents (15/18;
83.3%) reported that the pandemic hadminimal (n 5 14) or no impact (n 5 1) on
overall data integrity.

CONCLUSION Despite nearly all sponsors observing a temporary increase in protocol devi-
ations, most reported the pandemic had minimal/no impact on overall data
integrity. The COVID-19 pandemic accelerated an emerging trend toward
greater flexibility in trial conduct, with potential benefits of reduced burden on
trial participants and sites and improved patient access to research.

INTRODUCTION

Clinical trials are key to advancing new treatments for pa-
tients with cancer. At the outset of the COVID-19 pandemic,
patient enrollment and treatment in cancer clinical trials
dropped dramatically.1,2 In response, the National Cancer
Institute (NCI) and the US Food and Drug Administration
(FDA) issued guidance statements that provided greater
flexibility for sponsors overseeing clinical trial processes in
oncology.3,4 The goal was to allow modifications to trial

protocols to mitigate the impact of pandemic-related dis-
ruptions on trial participants and clinical research. There is
increasing evidence that widespread adoption of these
modifications enabled a rebound of cancer treatment trial
enrollment following an initial steep decrease.5-9 However, a
knowledge gap remains about the impact of COVID-19–era
protocol modifications on the quality of clinical trial data.10

To address this, ASCO and Friends of Cancer Research
(Friends) convened a task force to evaluate the impact of the
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COVID-19 pandemic on the conduct of cancer clinical
treatment trials. This task force included representation
from physician investigators and clinical trial operations
executives from academic- and community-based sites, NCI
Network group and pharmaceutical industry sponsors, FDA,
the NCI Cancer Therapy Evaluation Program (CTEP), patient
advocates, biostatisticians, and a contract research orga-
nization. The goal was to assess the extent to which trial
sponsors perceived that changes to protocols adopted during
the pandemic affected data quality, an important consid-
eration when evaluating whether efforts to modernize trial
processes may make trials more accessible to patients and
speed their conduct without adverse consequences.10,11

METHODS

This study combined surveys with live interviews (Data
Supplement, online only). All pharmaceutical companies and
NCI Network groups sponsoring at least one anticancer
treatment trial before (January 2015-February 2020) and
after (March 2020-May 2022) the COVID-19 pandemic were
eligible to participate. ClinicalTrials.gov was queried to de-
velop a list of eligible sponsors. The study protocol was
reviewed and classified as exempt research by WCG Insti-
tutional Review Board (IRB) in April 2022.

Definitions

Trial Eligibility

All survey and interview questions referred to interventional
anticancer treatment trials of any modality (eg, systemic
therapy [cytotoxic, immune, hormonal, targeted, etc],
surgery, or radiation) sponsored by the organization that
were open in the United States. Although many industry
trials are operated in multiple countries, sponsors were
asked to restrict their observations to trial activities located
in the United States.

Time Windows

We defined the following time periods to organize our
evaluation:

1. Pre–COVID-19: January 2015-December 2019
2. Immediately pre–COVID-19: January-February 2020
3. Initial wave: March-April of 2020
4. Post-initial wave: May 2020-May 2022

Outcomes

The primary data quality metric was protocol deviations,
interpreted to represent nonadherence to stated treatment
and data collection processes defined prospectively within
trial protocols.12 To ensure consistency, the following defi-
nition of a protocol deviation was provided: any noncom-
pliance with IRB-approved protocol, including prospectively
approved deviations and waivers. Furthermore, a significant
or serious protocol deviation was defined as a protocol
deviation that increases the potential risk to participants
or affects the integrity of study data.

Our terminology is premised on published and anecdotal
evidence that the COVID-19 outbreak had both direct (ie,
reduced patient willingness to participate in trials) and in-
direct (mediated through the declaration of a public health
emergency [PHE]) effects on the conduct of cancer clinical
trials.13 Thus, we generally refer to impact of the COVID-19
pandemic itself—the underlying causal mechanism—even
if, in some instances, the PHE was the more proximal cause
of a consequence.

Survey

The task force developed a 35-itemREDCap questionnaire. The
electronic survey collected pre–COVID-19 and COVID-19–era
data related to number and types of active treatment trials;
trial openings, holds, and closures; organizational

CONTEXT

Key Objective
In response to the onset of the COVID-19 pandemic, major cancer clinical trial sponsors were allowed to modify traditional
trial processes to enable clinical research and care to continue. Our aim was to evaluate how these mitigation strategies
affected data quality and overall trial conduct.

Knowledge Generated
This study shows that major clinical trial sponsors widely adopted the recommendedmitigation strategies to help maintain
the conduct of clinical trials during the COVID-19 pandemic. Although a temporary increase in protocol deviations was
reported by most sponsors, most also reported that the pandemic had minimal/no impact on overall data integrity.

Relevance
Our findings suggest that the strategies implemented during the pandemic to provide greater flexibility in trial conduct may
reduce the burden of trial participation for patients and sites with limited adverse consequences for trial data.
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protocol deviation definitions; volume and types of pro-
tocol deviations collected; mitigation strategies imple-
mented; impact on adverse events (AEs) collected (where
AEs were categorized as physician-reported grades 1 [mild]
or 2 [moderate] v grades 3 [serious] or 4 [life-threatening]
using standard NCI definitions)14; and impact on overall data
integrity. Sponsors were not asked to perform any analyses
before participating in the survey.

Representatives from eligible sponsors were invited to
participate in the survey. Sponsors were encouraged to
engage multiple staff within their organization to inform
responses. The survey was open from May 10 to August 22,
2022. Sponsors were offered 30 days to complete the survey,
with 7- to 45-day extensions allowed by request.

Interviews

All sponsors that completed the survey were invited to be
interviewed. Sponsor organizations were interviewed be-
tween August 11 and October 3, 2022. Two ASCO and Friends
staff members (interviewers) alternated serving as primary
interviewer and note-taker. Interviews were conducted via
video conference and recorded for analysis purposes.

An interview guide was developed concurrently with the
survey. Sponsors received the guide before the interview and
were encouraged to select representatives with relevant
knowledge of oncology clinical trial conduct and data to
participate (one interviewper organization). A semistructured
interview approach was employed using the interview guide
questions and appropriate follow-up questions on the basis of
survey responses.

Statistical and Evaluation Methods

Survey data were summarized using descriptive statistics. To
compare aggregate trends in the adoption of mitigation
strategies between industry and NCI Network groups, each
mitigation strategy was treated as an independent op-
portunity; the total was summed and compared using a
Fisher’s exact test. To describe how the volume of protocol
deviations in the initial wave compared with the pre- and
post-pandemic periods, we assessed the difference in paired
Likert scale (1 5 substantial increase, 2 5 moderate increase,
3 5 no change, 4 5 moderate decrease, 5 5 substantial de-
crease) scores, adjusted for organization type (industry v
Network groups) using linear regression.

Interview data were evaluated using a three-step thematic
analysis. First, interviewers classified the sponsor repre-
sentatives’ comments into three overarching categories that
corresponded to the research objectives: (1) major protocol
deviations collected during the pandemic, (2) key takeaways
and impacts, and (3) future directions. Second, inter-
viewers reconciled any points of discordance. Finally,
interviewers agreed upon commonly occurring themes
within the categories.

RESULTS

Forty-one eligible sponsor organizations were invited to
participate; 21 (51.2%; all pharmaceutical company spon-
sors) did not participate, including 11 (26.8%) that did not
respond, 8 (19.5%) that declined, and 2 (4.9%) that dropped
out before completing the survey. Twenty sponsors
(48.8%) completed the survey, including 15 pharmaceutical
companies and all five NCI-sponsored Network groups.
Representatives from 11/20 participating sponsors (55.0%)
were interviewed. The median number of sponsor repre-
sentatives per call was 3 (range, 1-8). Representatives who
provided data for the survey and interviews were in data
management, clinical development, regulatory science/
affairs, statistics/biostatistics, and medical writing roles.
Most (27/34) representatives were in director- or vice
president–level roles (including associate, senior, and
executive).

Where we did not receive a survey response from all spon-
sors, the denominator used for analysis is specified; oth-
erwise, it is 20.

Survey Findings

Sponsor Characteristics

In January-February 2020, four sponsors (20.0%) had 0-5
open phase II trials (small portfolios), 4 (20.0%) had 6-10
trials (medium), and 12 (60.0%) had ≥11 (large; Table 1). The
majority of all sponsors (60.0%) also had large portfolios of
open phase III trials. Among industry sponsors, about half
(46.7%) reported large phase II portfolios and about half
(46.7) reported large phase III portfolios. NCI Network
groups were more likely (P 5 .05) to have reported large
portfolios of both phase II (100%) and phase III (100%)
trials.

Protocol Deviations

Sponsors’ definitions of significant or serious protocol de-
viations referenced the potential impact on participant
safety and data and scientific integrity, similar to the defi-
nition provided in study materials. Before the COVID-19
pandemic, nearly all (≥90%) sponsors classified eligibility-
or consent-related issues, treatment-related issues, and
assessment-, lab-, or imaging-related issues (including
missed and out-of-window visits) as protocol deviations,
with minor exceptions. Sponsors were evenly divided (yes,
50.0%; no, 50.0%) in considering device-related issues as
protocol deviations. A significant minority reported that
lab/imaging/test/procedure after withdrawal of consent
(20.0%) or imaging performed by a nonqualified site (25.0%)
was not considered protocol deviations.

Nearly all sponsors (17/19; 89.5%) reported a moderate
(9/19; 47.4%) or substantial (8/19; 42.1%) increase in volume
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TABLE 1. Sponsor Responses to Selected Survey Questions

Survey Question

Sponsor Category, No. (%)

All Industry NCI Network Group

Baseline (January-February 2020) portfolio characteristics N 5 20 N 5 15 N 5 5

No. of phase I trials active

0-5 (small) 7 (35.0) 4 (26.7) 3 (60.0)

6-10 (medium) 1 (5.0) 1 (6.7) 0 (0)

11 or more (large) 12 (60.0) 10 (66.7) 2 (40.0)

No. of phase II trials active

0-5 (small) 4 (20.0) 4 (26.7) 0 (0)

6-10 (medium) 4 (20.0) 4 (26.7) 0 (0)

11 or more (large) 12 (60.0) 7 (46.7) 5 (100.0)a

No. of phase III trials active

0-5 (small) 7 (35.0) 7 (46.7) 0 (0)

6-10 (medium) 1 (5.0) 1 (6.7) 0 (0)

11 or more (large) 12 (60.0) 7 (46.7) 5 (100.0)a

Rate impact to overall data integrity of protocol deviations during the pandemic N 5 18 N 5 14 N 5 4

No impact 1 (5.6) 1 (7.1) 0 (0)

Minimal impact 14 (77.8) 11 (78.6) 3 (75)

Somewhat negative impact 3 (16.7) 2 (14.3) 1 (25)

Very negative impact 0 (0) 0 (0) 0 (0)

Extremely negative impact 0 (0) 0 (0) 0 (0)

Changes to a patient’s protocol-specified treatment plan that were typically defined as a PD in
the pre–COVID-19 period (January 2015-December 2019)

N 5 20 N 5 15 N 5 5

Patient did not meet eligibility criteria 19 (95) 15 (100) 4 (80)

Incorrect or incomplete informed consent process 19 (95) 15 (100) 4 (80)

Reconsent not obtained as required 19 (95) 15 (100) 4 (80)

Failure to follow treatment randomization 19 (95) 14 (93.3) 5 (100)

Failure to discontinue treatment 19 (95) 15 (100) 4 (80)

Administration of non–protocol-defined therapy to treat subject’s disease or concomitant
medication used was not permitted per protocol

19 (95) 15 (100) 4 (80)

SAE reported out of window 18 (90) 14 (93.3) 4 (80)

Agent-related issues 20 (100) 15 (100) 5 (100)

Device-related issues 10 (50) 8 (53.3) 2 (40)

Schedule-related issues 19 (95) 15 (100) 4 (80)

Physical assessment deviation 18 (90) 14 (93.3) 4 (80)

Patient does not have safety follow-up as required 19 (95) 15 (100) 4 (80)

Lab/imaging/test/procedure after withdrawal of consent 16 (80) 14 (93.3) 2 (40)

Lab, imaging, or other test/procedure not done 19 (95) 15 (100) 4 (80)

Imaging performed by a nonqualified site 15 (75) 13 (86.7) 2 (40)

Other imaging-related issues 16 (80) 12 (80) 4 (80)

Average volume of PDs in March-April 2020 compared with January 2015-December 2019 N 5 19 N 5 15 N 5 4

Substantial increase after March 2020 8 (42.1) 8 (53.3) 0 (0)

Moderate increase after March 2020 9 (47.4) 7 (46.7) 2 (50)

No measurable change after March 2020 1 (5.3) 0 (0) 1 (25)

Moderate decrease after March 2020 1 (5.3) 0 (0) 1 (25)

Substantial decrease after March 2020 0 (0) 0 (0) 0 (0)

Average volume of PDs after May 2020-May 2022 compared with January 2015-December
2019

N 5 19 N 5 15 N 5 4

Substantial increase after March 2020 3 (15.8) 2 (13.3) 1 (25)

Moderate increase after March 2020 13 (68.4) 11 (73.3) 2 (50)

No measurable change after March 2020 2 (10.5) 1 (6.7) 1 (25)

(continued on following page)
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of protocol deviations in the first wave of the COVID-19
pandemic (March-April 2020; Fig 1). After the initial wave
(beginning May 2020), the increase in volume compared
with the pre-pandemic period was lower (P 5 .03 in linear
regression), with only 3/19 (15.8%) describing the increase
as substantial. However, an additional 13/19 (68.4%) re-
ported a moderate increase in protocol deviations after the
initial wave, indicating that the level of deviations had not
returned to pre-pandemic levels.

Sponsors were also asked to assess whether more serious/
significant protocol deviations were being reported at the
time of the survey, compared with pre–COVID-19. Among 16
sponsors providing data, 10 (62.5%) stated that the average
number of serious protocol deviations was stable relative to
the number of minor protocol deviations. Five (31.3%) re-
ported that the average number of serious protocol devia-
tions had increased compared with the pre-pandemic
period, and one sponsor reported a decrease.

Nearly all sponsors (19; 95.0%) collected protocol deviations
attributable to the COVID-19 pandemic. Most respondents

(17; 85.0%) did not collect data regarding whether protocol
deviations were attributable to study staff or participant
decision making.

Mitigation Strategies

The most common mitigation strategies adopted between
January and May 2020 were remote distribution of oral
anticancer therapies (70.0%); remote symptom moni-
toring of AEs (65.0%); and e-consenting or remote in-
formed consent (65.0%; Fig 2). Other commonly (ie, ≥50%
overall) adopted strategies included remote collection of
patient-reported outcomes (55.0%), remote routine lab-
oratory testing (50.0%), remote imaging (50.0%), and
remote study-specific laboratory tests (50.0%). Few
sponsors adopted the strategy of remote study-required
biopsies (10%). All sponsors reported either yes or no for all
12 specified mitigation strategies; thus, across the 20
sponsors, there were a total of 240 opportunities to adopt
the 12 mitigation strategies, and nearly half (110/240;
45.8%) were adopted. This proportion did not differ

TABLE 1. Sponsor Responses to Selected Survey Questions (continued)

Survey Question

Sponsor Category, No. (%)

All Industry NCI Network Group

Moderate decrease after March 2020 0 (0) 0 (0) 0 (0)

Substantial decrease after March 2020 1 (5.3) 1 (6.7) 0 (0)

Percentage of trials delayed or otherwise impacted by holds at sites during March-April 2020 N 5 17 N 5 15 N 5 2

0%-25% 8 (47.1) 7 (46.7) 1 (50)

26%-50% 1 (5.9) 1 (6.7) 0 (0)

51%-75% 5 (29.4) 4 (26.7) 1 (50)

>76% 3 (17.6) 3 (20.0) 0 (0)

Percentage of trials affected by closures at sites during March-April 2020 N 5 18 N 5 15 N 5 3

0%-25% 15 (83.3) 13 (86.7) 2 (66.7)

26%-50% 1 (5.6) 0 (0) 1 (33.3)

51%-75% 0 (0) 0 (0) 0 (0)

>76% 2 (11.1) 2 (13.3) 0 (0)

Impact to cancer treatment trial dropout rates since March 2020 N 5 17 N 5 14 N 5 3

Increased during the pandemic and have not returned to pre-pandemic levels 0 (0) 0 (0) 0 (0)

Increased during the pandemic but have returned to pre-pandemic levels 2 (11.8) 2 (14.3) 0 (0)

Decreased during the pandemic and have not returned to pre-pandemic levels 2 (11.8) 1 (7.1) 1 (33.3)

Decreased during the pandemic but have returned to pre-pandemic levels 0 (0) 0 (0) 0 (0)

No change observed 13 (76.5) 11 (78.6) 2 (66.7)

Change to rates of reported grade 3-4 AEs (ie, severe/medically significant or life-threatening/
disabling events) during the pandemicb

N 5 16 N 5 13 N 5 3

Increased during the pandemic and have not returned to pre-pandemic levels 1 (6.2) 1 (7.7) 0 (0)

Increased during the pandemic but have returned to pre-pandemic levels 1 (6.2) 1 (7.7) 0 (0)

Decreased during the pandemic and have not returned to pre-pandemic levels 0 (0) 0 (0) 1 (33.3)

Decreased during the pandemic but have returned to pre-pandemic levels 1 (6.2) 0 (0) 0 (0)

No change observed 13 (81.2) 11 (84.6) 2 (66.7)

Abbreviations: AEs, adverse events; NCI, National Cancer Institute; PDs, protocol deviations; SAE, serious adverse event.
aStatistically significantly larger by Fisher’s exact test, P ≤ .05.
bNo. (%) for changes to rates of reported grade 1-2 AEs (ie, mild/asymptomatic or bothersome but not dangerous events) were identical.
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between NCI Network groups (32/60 opportunities, 53.3%)
compared with industry (78/180 opportunities; 43.3%;
P 5 .18).

Impact of Trial Holds and Closures at Study Sites

Among 17 respondents, during the initial wave, trial holds
were reported for none/few (0%-25%) sites by eight (47.1%)
sponsors, some (26%-50%) sites by one (5.9%) sponsor,
most (51%-75%) sites by five (29.4%) sponsors, and nearly
all/all (>76%) sites by three (17.6%) sponsors. Among nine
sponsors who encountered holds, average hold time at sites
in March-April 2020 ranged from 2 to 12 weeks (mean, 7.3;
standard deviation, 3.6).

Most sponsors (15/18; 83.3%) reported that closures affected
none/few of their sites during the pandemic’s first wave.

Trial holds and closures at sites occurred less frequently
after the initial wave. Among 17 respondents, trials delayed
or affected by holds were reported as much or somewhat
lower from May 2020 to May 2022 compared with March-
April 2020 by 10 (58.8%) sponsors and the same by 6
(35.3%) sponsors. Similarly, among 16 respondents, trials
affected by closures were reported as much or somewhat
lower by 9 (56.3%) sponsors and the same by 7 (43.8%)
sponsors.

Dropouts and Trial Closures

Among 17 respondents, most (n 5 13; 76.5%) reported no
change in patient dropout rates during the pandemic. Two

industry sponsors observed an increase in dropout rates that
had since returned to the pre-pandemic level, and one in-
dustry sponsor and one NCI Network group sponsor ob-
served a decrease in dropout rates that had not increased
back to the pre-pandemic level.

Among 19 respondents, most (n 5 17; 89.5%) observed no
change in the number of trials closed because of low accrual
during the pandemic, while two respondents (both NCI
Network groups) reported a decrease.

AEs

Among 16 respondents, 13 (81.3%) reported no change in
rates of both grades 1-2 and 3-4 AEs during the pandemic.
One industry sponsor each indicated that rates of reported
grades 1-2 and 3-4 AEs increased and have not returned or
increased and have returned, respectively, while one NCI
Network group reported that levels decreased and have
returned.

Overall Impact on Data Integrity

Sponsorswere asked to rate the impact of the level of protocol
deviations on overall data integrity during the COVID-19
pandemic using afive-point Likert-type scale with undefined
response anchors (ie, left up to respondent interpretation).
Among 18 respondents, the majority (n5 15; 83.3%) reported
a minimal impact (14) or no impact (1) on overall data in-
tegrity (Fig 3).

2

1 1

Substantial increase

Moderate increase

No change

Moderate decrease

Substantial decrease

Pre–COVID-19 Pandemic to
Initial Wave

Pre–COVID-19 Pandemic to
Post-Initial Wave

8

7

1 1 1

12

11 2

Sponsors (No.)
05 5 1010 15

Industry

NCI Network

15

Response Level

P = .03

FIG 1. Change in volume of protocol deviations compared with the pre-pandemic period (N5 19; industry5 15,
NCI Network groups5 4). The horizontal bars indicate the number of sponsors indicating the level of change
in volume of protocol deviations between the initial wave versus the pre–COVID-19 pandemic period (in blue)
and between the post-initial wave versus the pre–COVID-19 pandemic period (in red). NCI, National Cancer
Institute.
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Interview Findings

Follow-up interviews were conducted among 11 sponsors
(55.0%), including seven industry sponsors and four NCI
Network groups. Representatives from NCI CTEP were also
interviewed, using a modified version of the sponsor in-
terview guide.

Key findings that emerged from thematic analysis
included the perception that the pandemic accelerated the
inclusion of remote elements in protocols, especially
e-consenting, remote distribution of oral investigative
therapies, and virtual patient visits (Table 2). Sponsors
reported that disruption to trial activities was mostly
limited to March-April 2020 and was more likely to affect
recruitment and enrollment rather than treatment
continuity.

Additionally, sponsors relied upon the FDA and NCI guidance
documents for establishing COVID-19–era procedures and
indicated that these were essential to mitigating negative

effects on trials and patients, particularly during the initial
wave. Most sponsors reported that substantial staff short-
ages and turnover at sites led to persistent data entry lags
compared with pre-pandemic timelines, although nearly all
sponsors perceived minimal impact of the pandemic on
overall data integrity.

Finally, most sponsors reported the intention to allow the
mitigation measures to continue after the expiration of the
PHE, although some sponsors also reported concern about
appropriate clinical oversight of remote treatment or as-
sessment and the regulatory burden of remote auditing.

DISCUSSION

This study represents a systematic evaluation of major
clinical trial sponsors about the impact of the COVID-19
pandemic and its associated PHE on the conduct of cancer
clinical trials, and thus, provides critical evidence from key
collaborators to fill an evidence gap.10 On the basis of survey
and interviews, we found thatmost respondents observed an
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follow-up)
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FIG 2. Mitigation strategies adopted by sponsors between January andMay 2020 (%; N5 20; industry5 15,
NCI Network groups 5 5). E, electronic; IV, intravenous; NCI, National Cancer Institute.
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TABLE 2. Key Interview Findings

Theme Details

Acceleration of existing trends for remote trial elements The COVID-19 PHE accelerated the inclusion of remote elements in protocols, particularly
e-consenting, remote distribution of oral investigative therapies, and virtual patient visits or
remote assessments. This was true to a lesser extent for remote auditing. During the
pandemic, changes to study conduct were often incorporated into trial protocols or
categorized as operational or logistical changes, rather than documented as protocol
deviations. Sponsors reported that inclusion of new flexibilities was left to the discretion of
PIs rather than required.

Limited disruption to trial activities after the initial
COVID-19 pandemic wave

Sponsors reported that disruption to trial activities was mostly limited to March-April 2020
and was more likely to affect recruitment/enrollment than treatment continuity for enrolled
patients. Some sponsors indicated that patients in early-phase trials were more likely to
continue visiting primary study sites in person than patients on later-phase trials, but the
impact of the pandemic on different trial types (eg, phase, disease area) varied across
sponsors.

Reliance on timely FDA and NCI guidance documents Both industry and NCI Network group sponsors relied on FDA and NCI guidance documents
as their primary reference points for establishing COVID-19–era procedures. Sponsors
emphasized that the timeliness of those guidance documents was essential to mitigating
the pandemic’s negative effects on trials and patients, particularly during the first wave.
Although nearly all sponsors reported flagging PDs that were specifically attributable to the
pandemic, few used the data other than for regulatory/NCI submissions as required.

All NCI Network groups reported that pre-existing NCI flexibilities enabled swift adaption to the
COVID-19 pandemic. As described by the NCI, guidance documents were developed with
input from all major branches and updated to incorporate feedback from the NCI Network
groups. NCI Network groups reported that NCI guidance on documentation may have
introduced consistency where procedures were previously inconsistent among NCI
Network groups and sites (eg, regarding the documentation of minor PDs).

Persistent lags in data submission, but minimal impact
on overall data integrity

Most sponsors observed that data entry lags pre-pandemic timelines and the NCI reported
observing data missingness and delays in its audits. Sponsors perceived that staff
shortages and turnover at sites was the primary cause of delays, but none had conducted
any specific analysis of the effect. Despite those delays, nearly all sponsors perceived
minimal impact of the COVID-19 pandemic on overall data integrity.

Ongoing assessment of whether and how decentralized
elements will be incorporated permanently

Most sponsors indicated an intent to allow remote consenting, treatment, and monitoring
options introduced during the PHE to continue after the expiration of the US public health
emergency. Many representatives perceived that when implemented appropriately, these
measures can ease patient burden while preserving data integrity. Some sponsors,
however, reported that investigators are concerned about insufficient oversight of remote
treatment or assessment.

Abbreviations: FDA, US Food and Drug Administration; NCI, National Cancer Institute; PHE, public health emergency; PIs, principal investigators.
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increase in protocol deviations andmany reported persistent
lags in data collection >2 years later. However, the majority
(83.3%) reported that the pandemic had minimal/no impact
on overall data integrity. Sponsors indicated that remote
elements were broadly implemented to minimize disrup-
tions to enrollment and care of trial participants.

The COVID-19 pandemic was associated with severe inter-
ruptions in routine care for patients with cancer and for
patients wishing to receive their care in clinical trials.15-20 In
part, this was related to fear of exposure to SARS-CoV-2. In
one study, among the one fifth of patients reporting they
were less likely to participate in a clinical trial during the
pandemic, most reported they were fearful of contracting
SARS-CoV-2.13 Patients with cancer are often immunocom-
promised because of their cancer or its treatment; as such,
becoming infected with SARS-CoV-2 while receiving care at
clinics is likely to exacerbate their existing clinical risks.21

Given these challenges, enrollment to cancer clinical treat-
ment trials dropped precipitously during the initial COVID-19
pandemic wave.2,8 In response, NCI and FDA provided early
guidance to sponsors about mitigation strategies that could
help overcome the difficulties of conducting cancer clinical
research during a PHE. Many of these mitigation strategies
had been previously considered but not widely adopted.22 A
focus has been on allowing protocol procedures and processes
to be conducted outside of traditional specialized academic
centers where the majority of trials are conducted. Proposals
to decentralize clinical care outside of trials have included
increased use of telemedicine for monitoring and evaluation,
with accompanying documented benefits for reducing
treatment and participation burdens on patients and their
caregivers.23,24 Such proposals can be extended to the conduct
of clinical trials as part of a broader effort to modernize
clinical research.

Concerns about the potential impacts on data quality of
decentralized approaches to clinical trial conduct have
previously prevented their widespread adoption.25,26 How-
ever, the onset of the COVID-19 pandemic forced their rapid
adoption, thus serving as a natural experiment to evaluate
their impact. To our knowledge, this study for the first time
demonstrates that these mitigation strategies were widely
adopted by major sponsors with minimal or no perceived
impact on overall data integrity. Many calls to further

evaluate whether to permanently incorporate decentralized
elements into the conduct of clinical trials on the basis of the
experience of the COVID-19 pandemic have beenmade.11,27-29

Importantly, since the aim of these strategies is also to
reduce the burden of trial participation for patients, their
adoption may have the salutary effect of improving repre-
sentation for diverse patient populations. Recently, the FDA
highlighted how decentralized trials may reduce barriers in
access to trials and improve representation of historically
underrepresented patient groups.10

The study is strengthened by high representation of industry
organizations and NCI Network groups that sponsor most
cancer treatment trials in the United States. The study is
limited, however, by its reliance on voluntary survey and
interview data alone. Sponsors were not asked to perform
analyses before participating in the survey or interviews,
although some conducted data aggregation/analysis before
reporting findings. The number of days that sponsors spent
completing the survey and number of representatives par-
ticipating in the interviews varied and may have also influ-
enced the results. Thus, the findings rely on variable levels of
sponsors’ internal analysis and on representatives’ percep-
tions. “Furthermore, sponsors may have been less likely to
report negative impacts of the pandemic on their data, leading
to a potential bias.” To help mitigate this possibility, a
presurvey/interview confidentiality document informed
sponsors that their responses would bewholly anonymized in
all data presentations. On the basis of hypotheses generated
by this work, the ASCO-Friends task force is leading a
quantitative evaluation of clinical trial data to provide greater
insight into the impact of the pandemic on data quality.

The COVID-19 pandemic affected the conduct of cancer clinical
trials and accelerated a trend toward greater flexibility. The
strategies implemented during the pandemic to provide
greater flexibility in the execution of interventional clinical
trial procedures, patient evaluation, and data ascertainment
may improve clinical trial access and reduce the burden of
participation for sites and patientswithout compromising trial
data. Sponsorscontinue to includeflexibilities innewprotocols
while still following regulatory requirements and guidance.
Future work to quantify the impact of the pandemic on the
quality of trial data is vital for informing recommendations
about whether more flexible processes may become perma-
nent fixtures in the conduct of oncology clinical trials.
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