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Abstract
Background: The COVID-19 outbreak was declared to be a pandemic by the WHO in March 2020. Ongoing clinical trials were suspended, some
never to re-start. A survey was conducted to get a better understanding of both the successes and failures in dealing with the pandemic.

Methods: European contract research organisations (CROs) were asked to determine the extent to which the pandemic impacted on their
operations in terms of the trial site conduct and investigator performance as well as its impact on subjects and patients involved in ongoing
trials and the quality of data generated.

Results: Forty-nine companies provided responses to the questionnaire. Data indicated that the challenges faced during the pandemic had a
marked impact on clinical trial conduct and delivery. We saw an almost immediate decline in clinical trial activity associated with reduced
subject/patient recruitment and a reluctance of study participants to undergo follow-up due to their fears of exposure to infection. There was
insu�cient data to determine the full extent of the pandemic on clinical trial performance and associated limitations in access to bed spaces
and the resources necessary to perform procedures and subject follow-up. The introduction of remote monitoring by CROs provided the
opportunity for essential activities associated with clinical trials to resume/continue. However, implementing these solutions required research
organisations to implement changes to trial documentation and procedures. This placed marked burdens on budgets and clinical resources.

Conclusions: Those involved in clinical trials advanced a �exible approach to addressing the challenges posed by COVID-19, with all parties
working closely together to �nd solutions.

Introduction
Early in 2020, COVID-19 was spreading rapidly across the globe. The World Health Organisation declared the COVID-19 outbreak to be a
pandemic on 11 March 2020 [1], having a marked effect on every aspect of our lives. Clinical trials were also impacted, with the consequence of
the pandemic on clinical research believed to peak between March and May, 2020. While stakeholders assessed the impact of the pandemic,
ongoing clinical trials were suspended, some never to re-start [1–6].

Despite players within the clinical trial space having established procedures within their quality systems to deal with service disruption in the
form of ‘disaster plans’, it was apparent that many contract research organisations (CROs) were not prepared adequately for the restrictions that
affected patients/subjects, sites and investigators and monitoring activities. Information sourced from databases such as Global Data
suggested that by March 2020, more than sponsor 500 companies and 1,000 CROs were publicly admitting to disruptions to their planned and
ongoing clinical trials [7]. The number of studies affected reportedly increased steadily during the last quarter of 2020 [8]. The clinical trial
community needed to innovate to address service interruptions. Industry players introduced new, pragmatic changes to operational procedures
to allow businesses and clinical studies to continue running during the COVID-19 outbreak. The current survey was conducted during the second
half of 2020 to get a better understanding of both the successes and failures in dealing with the pandemic.

Methods
The European CRO Federation (EUCROF) consists of Members from 12 EU countries (Belgium (BeCRO), Czech Republic (ACRO-CZ), France
(AFCROs), Germany (BVMA), Greece (HACRO), Italy (AICRO), Romania (ACCSCR), Slovakia (SACROP), Spain (AECIC), The Netherlands (ACRON),
Turkey (SAKDER) and the United Kingdom (CCRA). The Federation has also 14 associate members in Albania, Austria, Bulgaria, Croatia,
Denmark, Georgia, Serbia, Spain, Sweden, Switzerland (2), Ukraine and the United Kingdom (2), as well as three partner members in Algeria,
Egypt and Israel. At the start of the pandemic EUCROF represented 387 member organisations across 25 countries, employing approximately
over 25.000 clinical and administrative staff running hundreds of studies. All members were invited by email to take part in the survey,
performed between 1 to the 31 October, 2020.

The survey included 20 multiple-choice, �xed-response questions and two free-text entry �elds. It was designed to be completed in under 10
minutes. Participants were asked to evaluate the impact of the pandemic on key aspects relating to their performance in their clinical trials using
a range of 1 (no-impact) to 10 (extremely serious) (see Appendix 1).

The questionnaire was distributed to member organisations by email and it is assumed any answers provided re�ected the local impact of the
pandemic at that particular moment.

Data analysis
Participant responses were collected automatically and exported into a Microsoft Excel spreadsheet. After harmonisation, quantitative data
analysis was performed using IBM Statistics SPSS 25.5. The responses for each of the ‘questions’ were counted and calculated as a
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percentage. Where entries were not provided, the data �elds were left blank. Free-text responses were scored according to the number of
respondents mentioning speci�c words or points.

Results

Respondents
Forty-nine of the 387 member organisations from 15 countries provided completed responses to the survey. The greatest proportion of
responders were from Germany (17%) and France (15%) (Fig. 1a).

Immediate impact on clinical trial delivery
No responders avoided trial disruption resulting from the pandemic measures, with 63% of the responders recording a marked or ‘serious’ on
their ongoing trials and almost a third (30%) noting that the impact was ‘extremely serious’ (Fig. 1c). Our data suggested that Phase III trials
were more markedly affected than earlier phase trials.

Responses provided in the free text �elds suggest that the impact was worse than the ordinate responses imply; 92% of responders reported that
they had faced adverse challenges to their delivery models. However, several positive comments (four in total) infer that responder companies
were able to introduce adaptations to the way they delivered their services, and continue conducting trials. Challenges can be divided into three
main categories. The most frequently reported issue involved in�uence of the pandemic on hospital recruitment (42% of responders), where
investigators were no longer able to conduct trials and/or patients unwilling to make hospital visits. In 35% of cases, operational issues were the
cause of disruption including delays in dispensing investigational medicines, initiation of site visits and issues around laboratory services
(processing samples). The remaining issues (20%) involved those related to monitoring, such as limited monitor access to centres, �les or
investigators.

Trial participation
A broad sweep of national and local pandemic interventions, such as restrictions to travel and lockdowns, that limited the access that study
participants and trial staff had to trial sites. This was probably a major reason why the pandemic markedly reduced the rate of recruitment and
the availability of study participants to attend study starts, continue or even conclude their involvement in clinical trials. According to comments
provided in the survey, participants skipped visits to the clinic fearing contamination which, in many cases, resulted in physicians being unable
to recruitment or resume trials, or even perform closeout follow-up assessments. This drove sponsors, CROs, investigators and patient groups to
explore alternative ways of resuming studies.

Many trials adopted a decentralised approach, following the US Food and Drug Administration (FDA) and the European Medicines Agency
(EMA) COVID-19 speci�c guidelines provided as means of mitigating the risks of clinical trial participation. Using local rather than central
services reduced the need for travel and minimised face-to-face contact [9–14]. Home/remote visits were also used. Other measures included
implementation of strict patient protection and sanitation measures at site and novel channels for medication delivery. Although 53% of
responders mentioned that the pandemic affected the patient’s participation, 44% of responders (written comments) also noted the number of
solutions being generated, to the completion of post-study visits and collection of data.

Technology-driven trial management
One aspect emerging from the survey was the role played by electronic signatures and electronic documentation particularly with regards to
informed consenting of patients. Key issues surrounded the implementation of informed consent via electronic resources, which was introduced
without any recognised standards that the industry should adhere to [15]. This could include gaining consent verbally on the telephone, tablet
computers at study centres or other means of registering consent without physically signing documents. These techniques were generally well-
received and it seems likely that electronic consenting will continue once the pandemic is over.

The use of remote meetings and video conferences was a key part of a technology transformation revolution. How CROs reacted to the
challenges such plausibility checks, source data veri�cation (SDV), query management or adverse event reporting is summarised in Fig. 2.
Plausibility checks are remote in 30% of the CROs, �nding alternative solutions such as video conferencing, scanning and telephone conferences
to perform this activity.

Paper records and missing data
Remote monitoring and access to documentation belonging to Trial Master Files (TMFs), while maintaining advanced quality management
formed a critical component of continued service delivery. The shift to remote and hybrid working underlined the dependence that many trials
have on paper records. Respondents highlighted some of the limitations with remote data collection and it was clear that not all outputs were
suitable for remote collection. Twenty-four per cent of responders reported the use of paper case report forms (CRFs) and 76% reported using
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electronic (e)CRFs. The trend of using eCRFs which has become prevalent over the last decade, certainly aided the CRO industry in overcoming
the present demands.

Source data veri�cation processes were modi�ed in more than 53% of the CROs (Fig. 2a). However, methods used to record data on adverse
event episodes or the data queries remain unchanged. Written responses were mostly positive on the issue of how missing data have been
addressed. Most (over 60%) respondents did not plan to replace any participants for studies with an incomplete dataset and intend to analyse
study data as they are. More patients will not be included in the studies than planned and studies will not be stopped or restarted unless the
sponsor has instructed otherwise. The �nding regarding the questions relating to how survey responders would address the missing data are
summarised in Fig. 2b.

Study monitoring
Most survey participants indicated in their response that the quality of work had not suffered as a consequence of the pandemic. This was
attributed to the introduction of new activities and tools, such as remote monitoring and the apparent increase in the frequency of
communication with sites. The quality of monitoring via on site visits remained high (average score: 8.37; Fig. 3a), higher than that for ‘remote’
monitoring visits (average score: 6.04; Fig. 3b), as all objectives of the monitoring check lists could not be completed remotely.

On site monitoring was a key aspect of study conduct that was markedly affected by the pandemic. The introduction of stringent health checks
at site restricted monitor access to documentation and the investigator teams. The overall impact was to make monitoring visits longer and
more complex. The practical upshot was that the cost of conducting on site monitoring increased (increased time of the monitor on site and for
the CRO managing the visits). In contrast, where remote monitoring was already being employed the impact of the pandemic appears to have
been lower (Fig. 3c and Fig. 3d). However, a change in procedures to permit the adoption of remote monitoring by studies already running
incurred additional costs with the introduction of alternate systems and technologies.

Operational, regulatory and scope changes
During the pandemic, 61% of respondents reported cases were protocols required amending, often a consequence of necessary changes to
monitoring visit schedules, the introduction of remote SDV and/or risk management plans or study extension. A summary of methodological,
operative, regulatory and changes is provided in Fig. 2c. In many cases, where decisions were made to continue rather than close studies
prematurely, the operational and regulatory changes placed additional resource burdens on sites and CROs.

In the majority of cases budgets were maintained and no discounts requested (fewer than 20%). In over 90% of cases there was close agreement
between CROs and Sponsors on the introduction of modi�cations and how these would in�uence contractual situations and how they should be
funded. Changes in contracts occurred in over 50% of studies and Sponsors ful�lled their obligations in almost all cases (over 76%), only a
quarter were reluctant or rejected requests to pay for the services provided. In the questionnaire, CROs were asked about the collaboration with
sponsors, and how this evolved during the pandemic. Most agreed that a good relationship and a pragmatic approach was maintained
throughout.

Supply management
Survey participants indicated that only 4% of studies could not deliver the essential requirement of drug delivery to sites/patients, whereas 46%
adapted new strategies for the supply distribution chain to patient (Fig. 4).

Discussion
The present survey con�rms the �ndings of others, that few clinical trials were able to avoid disruption during the pandemic, and yet although
many faced temporary pauses or suspensions, all but a few were cancelled [16–18]. Estimates suggested that during the pandemic National
Institute of Health (NIH) funded research suffered losses of more than $10 billion due to COVID-19, with over 85% of research projects being
affected by either directly or indirectly [19]. In this report we have described some of the adaptations CROs explored in their pragmatic approach
to the challenges posed by the pandemic. Not only were many of these adaptations successful but they have signi�cant implications for the
future conduct of trials.

It wasn’t surprising that CROs indicated that Phase II and Phase III studies were the most heavily affected by the pandemic. Limitations on travel
during the pandemic saw the decentralised approach come to the fore [20, 21]. Some trials have used primary care sites, such as general
practice clinics and pharmacies, to deliver interventions and/or conduct sample collection rather than hospitals or CRO sites. Home visits have
been used to reduce the number of people study subjects need to come into contact with – which is likely to be a key retention factor when
study conditions associated with weakened immune systems. Overall, the decentralised approach, which can also encompass online
assessment, delivery of interventions and self-assessment has been considered as a means of widening recruitment options and boosting
retention, two major concerns for all clinical trials [15, 20, 21]. It seems reasonable to conclude that efforts to adopt more decentralised
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strategies will continue post-pandemic; however, consideration needs to be given to concerns over data quality oversight, increased complexity
to management and costs.

Methods of gaining consent remotely or electronically were viewed favourable by our respondents. Remote consenting certainly reduces the
reliance on paper forms, which the pandemic has highlighted can be problematic. The validity of the electronic signature has been repeated and
recon�rmed by comments and publications from the US FDA and the EMA [13, 22]. There are concerns about the quality, regulatory compliance
and especially the recognition of electronic signatures as the new standard. However, it is recognised that there are ine�cacies inherent in many
of the methods currently employed to record consent. This has created an impetus to identify new ways to address the situation and has shown
clearly that the clinical research world is extremely innovative and ready to change and incorporate new approaches quickly. However, it has also
been suggested that this increased �exibility might, once again, aid participant recruitment.

Both the FDA and EMA were aligned in that the primary concern remains patient safety and that all parties must maintain their efforts to avoid
any unnecessary infection in populations that may already be at high risk. Both opened the door to the pragmatic use of electronic media and
electronic signatures during the pandemic [22, 23] and even recommended remote monitoring visits (if applicable) via electronic channels. It was
clear that this will change the way authorities judge trial format and will enable them in the future to oversee sites, investigators and eventually
patients while trials are still in progress. Total transparency, digital procedures and remote control while maintaining the highest level of quality
and accomplishment of the regulatory requirements are the milestones to achieve and maintain. There is still some way to go but the future is
clear to see.

The necessary introduction of remote practices also created increased opportunity for team communication and collaboration. To minimise risk
it was considered essential to conduct regular meetings between the whole trial team and investigators around protocol amendments and
exploring mechanisms to facilitative the introduction of remote practices. Various conclusions were made from the answers provided by the
survey participants which were that good communication allowed most respondents to address the issues of trial management quickly as
issues arose. The use of remote meetings and video conferences has been a key part of a technology transformation revolution. Due to the
pandemic, this transformation is expected to remain and will in�uence existing industry processes going forward [21]. However, concerns were
voiced over the ability to maintain engagement across teams by virtual communications alone, particularly if communication is driven by
emails. It is clear that there remains a role for face-to-face interactions, it could be argued that participants may feel more comfortable
communicating in person or that certain social signals or nuances may be missed in video interactions. The adoption of new tools could
in�uence the future internal need for quali�ed staff and speci�c training for these tools. This will improve and accelerate the speed of research
assuming all parties agree and are involved, which in the long run will be highly cost effective.

For decades, the landscape and model for clinical trials necessitated on-site, in-person monitoring and auditing. Information on study
participants and events were recorded on paper case report forms. Medical records were documented on paper. The only way that
representatives of study sponsors, CROs and regulatory authorities could review such data was by traveling to study sites and manually
combing through these records. Recent years have seen a remarkable technological shift and many clinical trial case report forms are now
electronic. The COVID-19 pandemic appears to have provided the impetus to revisit the feasibility and utility of remote monitoring. Travel
restrictions, quarantines, and safety concerns have prevented on-site monitoring activities at most sites. Along with other adjustments such as
remote consent, telehealth visits, off-site diagnostic studies, and shipping of oral study therapy directly to patients' homes, the FDA, the National
Institutes of Health Central Institutional Review Board, and the National Cancer Institute have also encouraged remote monitoring [6, 13]. COVID-
19–related changes have shown us that remote or virtual methods can allow completion of some study visits in a manner that is quicker,
cheaper, and less burdensome, without sacri�cing quality.

A major proportion of our respondents found it necessary to make adaptations to their trial procedures as has been reported elsewhere [2– 6].
Amending trial protocols is time consuming and places a signi�cant burden on study budgets [24, 25]. It is clear that the timelines for approval
of amendments is currently unpragmatic and can result in subjects needing to stop receiving treatment and loss of primary study data. It may
also result in sponsor procrastination because they anticipate that approval by regulatory and ethical bodies will be protracted. Considering the
move to more adaptive approaches to trial protocols it seems reasonable to predict that future trial protocols may involve more pragmatic
language and increased �exibility to reduce the number of amendments. However, it is essential that any modi�cations in trial delivery are
introduced robustly across the board to avoid protocol deviations.

A major area of change was that of supply management; having to make the ‘extra mile’ in the real meaning of the word to bring the drug
supplies to some patients enrolled in trials [26]. The changes and loss of the planned study delivery pathway forced many managers to consider
how to make drugs and test equipment and other necessary tools and materials available to patients while maintaining Good Clinical Practice
compliance and abiding by the ethical and con�dentiality guidelines. This situation also underlined the importance of external service providers
dedicated to help accomplish this goal. A very small proportion our participants (4%) indicated that only 4% of studies could not deliver the
essential requirement of drug delivery to sites/patients, whereas nearly half adapted new strategies for the supply distribution chain to patient.
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Sponsors appeared to have adopted a pragmatic approach to the burden placed on budgets and resources imposed by the pandemic. Even
when studies were paused or cancelled there were few calls for budget adjustments. In general, sponsors and service providers maintained close
communications which appeared to be positive in most cases noting just a few exceptions (only four negative remarks). Sponsors were
amenable to increased requirements that CROs faced in attempting to keep studies running. Good communication appeared the key factor in the
successful introduction and adoption of alternate methods and novel tools to ensure study delivery. Where Sponsors attempted to evaluate
novel methods of trial delivery a common theme to arise was whether an approach shifted a burden or challenge from one aspect of a trial to
another. CROs were sensitive to the potential that seemingly bene�cial approaches may displace costs and create potentially unseen burden
elsewhere.

Consideration of our survey data leads to the conclusion that those involved in clinical trials during the pandemic advanced a �exible approach
to addressing the challenges posed by COVID-19, with all parties working closely together to �nd solutions. A range of innovative and pragmatic
practices for managing and running clinical trials were introduced. It has been proposed that the pandemic has been the axis point for the
industry and that many of our adaptations will become part of future working practices. The pandemic has also highlighted areas where
‘structural’ barriers to the way we conduct studies make it di�cult to adopt innovation. It will be important in the upcoming months and years to
evaluate/audit and validate the methods we have employed before new regulations and guidance can be provided.
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Figure 1

Overall impact of COVID-19 on clinical trials assessed from the survey. (a) Distribution of the respondents by country of origin. (b) Main effects
of COVID-19 on the clinical studies. (c and d) Severity of the impact of COVID-19 ranked on a 1-10 scale, 1 being “no impact” and 10 “extremely
serious”, (c) on clinical studies and (d) on patients.
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Figure 2

Estimated impact of COVID-19 on three main features in clinical trials. (a) The management of the main processes, (b) the issues related to
missing data and (c) relations with the Sponsor.
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Figure 3

Estimated impact of COVID-19 on monitoring visits ranked on a 1-10 scale. Evaluation of the quality of (a) in-site monitoring and (b) remote
monitoring, considering 1 as “very poor” and 10 “excellent”. Evaluation of the costs of (c) in-site monitoring and (d) remote monitoring
considering 1 as “very economical” and 10 “very expensive”.

Figure 4

Estimated effect of COVID-19 on supply management from the survey. 
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