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COVID- 19 and the Emerging Regulatory 
Guidance for Ongoing Clinical Trials in the 
European Union
Amos Jochanan de Jong1, Yared Santa- Ana- Tellez1, Ghislaine José Madeleine Wilhelmien van Thiel2,   
Mira Gerta Petra Zuidgeest2, Satu Johanna Siiskonen1, Dinesh Mistry3, Anthonius de Boer1,4,   
and Helga Gardarsdottir1,* On behalf of the Trials@Home Consortium†

The coronavirus disease 2019 (COVID- 19) pandemic and the accompanying control measures have significantly 
affected clinical trial (CT) conduct, and sponsors have needed to make rapid changes to their CT operations. As a result, 
regulatory guidance was pivotal during the initial phases of the pandemic. This study aimed to evaluate the regulatory 
readiness and guidance related to COVID- 19 in the European Union (EU). The European Medicines Agency (EMA) and 
national competent authorities’ (NCAs’) websites were searched in September and October 2020 for guidances on the 
management of CTs during the pandemic published from January 2020 onward. “Regulatory readiness” was defined as 
the number of days from the first European COVID- 19 case (January 24, 2020) to the first published guidance by the 
respective NCA. “Regulatory guidance” was evaluated by coding the guidances for the following predefined operational 
trial activities important for ongoing CTs: obtaining informed consent, participant information, clinic visits, home health 
visits, telemedicine visits, self- monitoring, investigational medicinal product (IMP) supply, IMP adherence monitoring, CT 
monitoring, documentation management, regulatory management, and safety management. Twenty- four of the 27 EU 
NCAs published country- specific guidance. The time from the first European COVID- 19 case to the first published EMA 
guidance was 56 days and ranged from 47 to 66 days for the first national guidances. Guidance was provided most 
frequently for regulatory management (24/24), safety management (23/24), documentation management (22/24), and 
CT monitoring (22/24). The regulatory guidance provided during the pandemic, ensuring participant safety and data 
integrity, may now be the starting point to innovate future CT conduct.
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Study Highlights

WHAT IS THE CURRENT KNOWLEDGE ON THE 
TOPIC?
 The coronavirus disease 2019 (COVID- 19) pandemic has 
impacted the clinical trial landscape. A swift response from 
regulators, including the provision of regulatory guidance for 
ongoing clinical trials, was needed during the pandemic to en-
sure participant safety and robustness of the data generated.
WHAT QUESTION DID THIS STUDY ADDRESS?
 What was the regulatory response in the European Union 
to the COVID- 19 pandemic regarding ongoing clinical trials?
WHAT DOES THIS STUDY ADD TO OUR KNOW-  
 LEDGE?
 European regulatory authorities published guidance 47– 
66 days after the first European COVID- 19 case to ensure 

participant safety and valuable data generation in ongoing 
clinical trials. To ensure overall trial continuity, Europe- 
wide guidance and f lexibility on various important trial 
activities that differed from normal on- site practice were 
employed. Harmonization of heterogeneous guidance could 
further improve clinical trial conduct in the European 
Union.
HOW MIGHT THIS CHANGE CLINICAL PHARMA-
COLOGY OR TRANSLATIONAL SCIENCE?
 The regulatory guidance observed during the pan-
demic has the potential to transform clinical trial con-
duct post– COVID- 19, through revisiting regulatory 
requirements and investigation of the quality of remotely 
generated data.
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In December 2019, severe acute respiratory syndrome coronavi-
rus 2 (SARS- CoV- 2) was first identified in Wuhan, China.1 As 
of February 2021, there have been more than 106 million cases 
of the novel coronavirus disease 2019 (COVID- 19) caused by 
SARS- CoV- 2.2 The pandemic and accompanying control mea-
sures have significantly impacted global clinical trial (CT) con-
duct. Restricted healthcare- center visits, limitations on healthcare 
staff availability, and restricted travel initially led to interrupted,3 
delayed, and canceled CTs.4– 6 In addition, ongoing CTs have ex-
perienced incomplete data collection,4 limited or geographically 
fragmented enrollment,4,7 and COVID- 19– affected end points 
(e.g., safety outcomes).8 These factors, taken together, have made 
obtaining both safety and efficacy data from participants more 
difficult, thereby altering data quality9 and obstructing or de-
laying the development and investigation of various therapeutic 
interventions.10

During the COVID- 19 pandemic, sponsors and investiga-
tors have made rapid decisions to ensure both participant safety 
and data integrity. The continuance of CTs is vital for ensuring 
that participants continue to receive treatment, sponsors gener-
ate the evidence needed to support regulatory assessment of their 
products, and healthcare professionals can make evidence- based 
data- driven decisions.11 The safety of trial participants and data in-
tegrity are of the utmost importance in CTs, and the COVID- 19 
pandemic has posed additional challenges to the maintenance of 
these. The Biostatistics Working Party of the European Medicines 
Agency (EMA) emphasizes that, despite these challenges, “data 
collection should preferably not stop and should continue as long 
as possible.”11 Regulatory guidance, including some regulatory 
flexibility, is needed to safeguard CT continuity and to allow di-
vergence from normal clinical research practice while maintaining 
regulatory standards. Regulatory guidance on trial continuation 
during the COVID- 19 crisis was needed promptly so that sponsors 
could continue to comply with (inter)national regulations for CT 
conduct. Overall, compliance with the International Council for 
Harmonization of Technical Requirements for Pharmaceuticals 
for Human Use Good Clinical Practice (ICH GCP) guideline and 
other (inter)national regulations is essential, regardless of the pan-
demic, to ensure the safety of CT participants and data acceptance 
by regulatory authorities.12,13

A number of flexibilities have been implemented during the 
COVID- 19 pandemic to ensure trial continuation, limiting miss-
ing data while maintaining safety monitoring.14 For many of these 
flexible approaches there is limited knowledge of whether they 
are equally conducive to the ascertainment of data quality or par-
ticipant safety. Flexibilities included, for example, remote visits, 
mailing or emailing of consent forms, shipping drugs and devices 
to participants, data collection through electronic participant- 
reported outcomes, and remote monitoring visits via digital access 
to electronic health records.15– 18 Additionally, submission of paper 
documentation to the national competent authorities (NCAs) 
could be replaced by digital communication systems, thereby re-
ducing further virus spread and administrative burden for investi-
gative sites.19 Required communication on amendments and safety 
measures could also be adapted to optimize the utilization of in-
vestigative and regulatory resources. Prompt regulatory guidance 

could address operational issues arising from the pandemic and 
contribute to CT continuity. However, the overall European regu-
latory response to the pandemic in the context of ongoing CTs has 
not been fully evaluated, nor has there been a systematic compar-
ison of the responses at the country level. In this paper, we assess 
the overall European Union (EU) regulatory agencies’ response to 
COVID- 19— encompassing both regulatory readiness and regula-
tory guidance— in relation to ongoing CTs.

METHODS
Data sources
We began by performing a search for published EU regulatory guidance 
on the management of ongoing CTs during the COVID- 19 pandemic. 
To that end, we reviewed the websites of the EMA and the NCAs of the 
27 EU member states (MSs) in September and October 2020. The web-
sites of the NCAs (specifically, those departments responsible for CTs) 
are listed on the European Union Drug Regulating Authorities Clinical 
Trials Database (EudraCT) website and available at https://eudra 
ct.ema.europa.eu/nca_conta cts.html. This article uses the International 
Organization for Standardization (ISO) 3166 two- letter country abbre-
viations (available at https://www.iso.org/iso- 3166- count ry- codes.html) 
to refer to the individual MSs and their corresponding NCAs (Table 1).

Data search and validation
Guidance publications were included in the analysis if they discussed 
ongoing CT management during the COVID- 19 pandemic. Data were 
collected using the following key search phrases: “COVID- 19,” “corona-
virus,” “ongoing clinical trials,” and “extraordinary measures.” We also 
explored the documents and news items published on the NCA websites 
from January 2020 onwards. Using these terms in combination with 
the NCAs’ names in Google enriched the search. Documents and news 
items, other than those in English, Dutch, or Spanish, were translated 
using Google Translate (https://trans late.google.com/). A complete list 
of the publicly available guidance documents and uniform resource loca-
tor references can be found in Table S1. Each NCA was approached via 
email to verify the publication date of the first guidance and to confirm 
that all relevant guidance documents had been identified. Twenty- three 
of the 27 NCAs replied to these requests.

Outcomes
We investigated regulatory readiness and regulatory guidance as a 
twofold outcome for the regulatory response. Regulatory readiness 
was defined as (i) the time in calendar days (hereafter referred to as 
“days”) from the date of the first COVID- 19 case identified in Europe 
(January 24, 2020)20 to the publication date of the first guidance on 
the management of ongoing CTs by that NCA or the EMA and (ii) 
the time in days from the date of the first COVID- 19 case identi-
fied in the MS21 to the publication date of the first guidance by that 
NCA. Regulatory guidance— including regulatory f lexibilities— was 
assessed using the Trials@Home “remote decentralized trial process” 
framework.22 The framework divides the trial process into assorted 
trial phases and corresponding trial activities (Figure S1). We selected 
trial activities relevant to operational aspects of ongoing CTs. The se-
lected activities, used as a combined outcome measure to assess reg-
ulatory guidance, were as follows: obtaining informed consent (IC), 
participant information and education, clinic visits, home health visits 
(HHVs), telemedicine visits, self- monitoring, investigational medici-
nal product (IMP) supply or resupply, IMP adherence monitoring, 
CT monitoring, documentation management, regulatory manage-
ment, and safety management (Table  S2). Regulatory guidance was 
assessed by scoring which NCA discussed the selected trial activities 
(yes/no) and describing the guidance for these specific trial activi-
ties. As an example, guidance on CT monitoring typically included 
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a recommendation to enhance centralized monitoring, but remote 
verification of source data was only permitted if the CT focused 
on COVID- 19 or was a pivotal CT for a serious or life- threatening 
disease.

Member state characteristics
To contextualize the regulatory readiness, descriptive character-
istics were presented for each MS including the number of ongoing 
interventional trials on medicines as of January 24, 2020 (date of 
first confirmed COVID- 19 case in the European Union) retrieved 
from https://www.clini caltr ialsr egist er.eu (EudraCT database) on 
November 16, 2020. All trial phases were included, and trials were 
considered ongoing as of January 24, 2020, when the trial status was 
“ongoing” and the trial start date was before January 24, 2020, with 
the addition of trials that were “completed” or “suspended by NCA” 
or “temporarily halted” or “prematurely ended” between January 25 
and November 16, 2020, with a start date before January 24, 2020. 
If the trial start date was not indicated in EudraCT, it was assumed 
to have been before January 24, 2020. Descriptive characteristics in-
cluded the date of the first national restriction on outdoor gatherings 
of more than 5, 50, 100, 500, or 1,000 individuals,23 the cumulative 
number of COVID- 19– related deaths and cases per 100,000 14 days 
prior to the publication of the first guidance,24 and information (yes/
no) on the reference to the EMA guidance25 in the NCAs’ guidelines 
or on their websites.

Data analysis
Descriptive statistics were used to report on regulatory readiness. 
Regulatory readiness was presented as the difference in days between 
the date of the first registered European or national COVID- 19 case and 
the publication date of the NCA’s first guidance document. Guidance 
documents and website items were independently coded for the selected 
Trials@Home trial activities by two authors (A.J.d.J. and Y.S.- A.T.) 
using NVivo 12 Pro, QSR International, Burlington, MA. The coded 
trial activities from the Trials@Home framework, the definitions, and 
the example codes can be found in Table S2. The two authors who coded 
the documents compared and resolved the disagreements (A.J.d.J. and 
Y.S.- A.T.). The coded segments were presented as the total number of 
NCAs that mentioned that specific trial activity, relative to the total 
number of NCAs that provided country- specific guidance. The content 
of the guidance on the trial activities was analyzed by extracting the cor-
responding coded segments and describing the recurring topics, similar-
ities, and differences.

RESULTS
Regulatory readiness
Overall, 25 of the 27 NCAs of the MSs published guidance (a doc-
ument or a news item) on ongoing CTs during the COVID- 19 
pandemic (Table S1). Twenty- four NCAs have provided country- 
specific guidance on ongoing trial management supplementary to 
the EMA guideline,25 and only one NCA (Cyprus) referred solely 
to the EMA guideline without additional specifications (Table 1). 
For 18 of the 24 NCAs, we identified at least one guidance docu-
ment in English. We were unable to identify any new guidance or 
reference to the EMA guideline from the NCAs of Luxembourg 
and Malta, which had 7 and 13 ongoing CTs, respectively, as of 
January 24, 2020.

On January 24, 2020, the first case of COVID- 19 was confirmed 
in Europe (France (FR)).20 Most European countries reported their 
first COVID- 19 cases shortly afterward (Table 1). Figure 1 pres-
ents the number of days to the publication of the first guidance, 
with both the date of the first European COVID- 19 case (gray) C
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and the date of the first reported COVID- 19 case in the respec-
tive MS (black) as references. The median number of days between 
the first European- confirmed COVID- 19 case and the first guid-
ance publication was 52.5 (range 47– 66). The median number of 
days between the first country- specific COVID- 19 case and the 
first guidance publication was 19 (range 6– 62). The Hungarian 
agency (National Institute of Pharmacy and Nutrition (OGYÉI)) 
published guidance on the management of ongoing CTs before any 
other MS, 47  days after the first European case and 6  days after 
the country’s first COVID- 19 case. The first EMA guidance was 
published 56  days after the first European case. Figure  2 shows 
that NCAs in countries with a higher number of ongoing CTs 
did not necessarily publish guidance faster than NCAs in coun-
tries with fewer ongoing CTs. For example, the six EU countries 
with the highest number of ongoing CTs as of January 24, 2020 
(Belgium (BE), Germany (DE), Spain (ES), FR, Italy (IT), and the 
Netherlands (NL)) had a median of 52 days from the first European 
COVID- 19 case to the publication of their first guidance.

Regulatory guidance: Development and identification of 
guidance on specific trial activities
Several guidances on the management of CTs during the 
COVID- 19 pandemic were developed based on, or included, 
queries received from sponsor companies (Austria (AT), BE, 
Czech Republic (CZ), FR, IT, NL, and Sweden (SE)), regularly 
in conjunction with (national) authorities (e.g., ethics committees 
(ECs) and ministries of health) (EMA, BE, DE, ES, and FR). The 
emergency measures described in the guidelines were considered 
valid until there is “consensus that the period of the COVID- 19 
outbreak in the European Union / European Economic Area has 
passed” (EMA). Some NCAs (CZ and Denmark (DK)) have ap-
plied predefined expiration dates to the emergency measures, and 
these have been extended several times as the pandemic continued.

Table  2 presents an aggregated overview of CT activities for 
which guidance has been provided as a regulatory response to 
COVID- 19. Of the 24 NCAs that have published country- specific 
guidance, all have provided guidance on regulatory management, 

Figure 1 European regulatory readiness. The time in days between the first reported COVID- 19 case in the member state (black) or the first 
European COVID- 19 case (gray) and the first regulatory guidance on ongoing clinical trials published by the respective national competent 
authority. The first EMA guidance was published on March 20, 2020, 56 days after the first European COVID- 19 case. Two- letter country 
abbreviations are available in Table 1. COVID- 19, coronavirus disease 2019; EMA, European Medicines Agency.
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and 23 have provided guidance on safety management. Many 
have also provided guidance for documentation management, 
CT monitoring, IMP supply or resupply, and solutions to trial 
visits such as telemedicine visits and HHVs. The EMA guideline 
and country- specific guidelines from the State Institute for Drug 
Control (SÚKL) (CZ) and the Italian Medicines Agency (AIFA) 
(IT) included guidance on all selected trial activities except self- 
monitoring of CT participants.

Eighteen NCAs published national guidance before the release 
of the EMA guidance (Figure 2). For 13 of these, updated infor-
mation or a new guidance document was identified after the first 
EMA guidance was issued (AT, BE, CZ, DK, Estonia (EE), ES, 
Greece (GR), Hungary (HU), Ireland (IE), IT, NL, Romania 
(RO), and Slovakia (SK)). The updated guidance documents, re-
leased after the first EMA guidance, typically covered more trial 
activities than the initial guidance including guidance for CT 
monitoring and remote source data verification (rSDV), obtaining 
IC, and IMP supply. Of note, the level of detail of the initial guid-
ances differed between the NCAs. For example, SÚKL (CZ) pro-
vided guidance on all trial activities as indicated in Table 2 except 
for “participant information and education” before the first EMA 
guidance was issued, and elaborated on the published guidance 
later. On the other hand, the Federal Agency for Medicines and 
Health Products (FAHMP) (BE) initially published a news item 
on IMP supply and documentation management, and issued exten-
sive guidance documents (covering the trial activities displayed in 
Table 2) later, after the first EMA guidance was published.

Regulatory guidance: A general description of the content
The provided guidances included proposed flexibilities to sup-
port the continuation of CTs during the pandemic. Sixteen 
NCAs have provided guidance on obtaining IC as this could be 
hampered by the imposed COVID- 19 restrictions and the risk of 
spreading the virus when traveling to the trial site or using paper 
IC forms. Guidance has been provided on substantial changes to 
which participants should consent and how the IC should be ob-
tained if on- site was not possible or not advised. Namely, clinic 
visits should only take place if strictly necessary, such as for IMP 
administration by a nurse or physician (EMA, Bulgaria (BG), DK, 
ES, Croatia (HR), HU, IT, RO, and SK). Other NCAs recom-
mended modifying the frequency of the visits (EE and Portugal 
(PT)) or continuing normal follow- up visits if the epidemiologi-
cal situation allowed (CZ). If strictly necessary, site- based clinic 
visits could also continue by transferring participants to new or 
existing sites (EMA, BG, CZ, DK, EE, ES, FR, HR, HU, IE, IT, 
Lithuania (LT), Latvia (LV), and PT). To maintain trial integrity 
and to ensure participant safety, regulatory bodies have provided 
guidance on alternative visit methods such as telemedicine visits 
(EMA, BE, BG, CZ, DE, DK, EE, ES, FR, HR, HU, IE, LV, NL, 
PT, RO, and SK) and HHVs (EMA, BE, CZ, DK, EE, HR, IE, 
IT, LT, and LV). Only the OGYÉI (HU) did not permit HHVs, 
as this could put an additional burden on the site study staff and 
increase SARS- CoV- 2 infections. Self- monitoring as a solution 
for continued participant monitoring and data collection was 
only discussed in the Estonian NCA’s guidance. The guidance 

Figure 2 Regulatory readiness defined as days from the first European COVID- 19 case to the first country- specific guidance is plotted against 
the number of ongoing interventional clinical trials on medicines on January 24, 2020, which is the date of the first reported European 
COVID- 19 case. The dotted line represents the number of days from the first European COVID- 19 case until the first guidance was published 
by the EMA on March 20, 2020. The number of ongoing clinical trials and two- letter country abbreviations are available in Table 1. COVID- 19, 
coronavirus disease 2019; EMA, European Medicines Agency.
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described measurements that the site study staff would normally 
perform but which could temporarily be done by the participants 
themselves such as temperature and blood pressure.

Owing to limited on- site visits, other IMP- distribution solu-
tions were permitted to ensure that participants received treat-
ment. Different methods of supplying IMP included dispensing 
more IMP at the trial site (EMA, CZ, DK, EE, ES, HU, IT, and 
SK), shipment to a local pharmacy (AT, DK, NL, and RO), direct- 
to- participant (DtP) shipment from the site (EMA, AT, BE, CZ, 
DK, EE, ES, Finland (FI), FR, GR, HR, HU, IE, IT, LT, LV, NL, 
PT, RO, SE, and SK), and DtP shipment from the trial sponsor 
via a courier (EMA, AT, DK, EE, ES, LT, LV, RO, and SK). DtP 
shipment from the trial sponsor via a courier was not permitted 
in several MSs, with ethical and practical questions regarding per-
sonal data protection given as the main concern (BE, CZ, FI, FR, 
GR, HR, HU, IT, IE, NL, and SE).

Quality- control processes such as CT monitoring have re-
mained essential during the pandemic, ensuring participant safety 
and data integrity. However, restrictive hospital measures limited 
on- site visits. In general, the EU NCAs indicated that sponsors 
should postpone or replace on- site monitoring visits with remote 
visits (e.g., through telephone contact) and extensive centralized 
monitoring (EMA, AT, BG, CZ, DK, ES, FI, FR, GR, HU, IE, 
IT, LT, LV, PT, RO, SK, and SE). Performing rSDV was typi-
cally not allowed in Europe. However, rSDV could be applied 
specifically for COVID- 19 CTs and pivotal CTs for serious or 
life- threatening diseases with no satisfactory treatment options in 
the final stage before database lock in most MSs (EMA, AT, CZ, 
DE, DK, ES, FR, GR, IE, IT, LT, LV, NL, PT, SE, and SK). On 
the other hand, in Belgium, Croatia, and Estonia, rSDV was not 
allowed at all. The main reasons for this were the threat to partic-
ipants’ privacy and the additional burden that rSDV could place 
on the site study staff.

The NCA guidelines emphasized the importance of document-
ing and justifying all changes and GCP/protocol deviations due to 
COVID- 19, as required per ICH GCP.12 Measures, amendments, 
and risk assessments had to be labeled with “COVID- 19” and in-
cluded in the trial master file. In contrast to common trial practice, 
wet- ink signatures or qualified electronic signatures were not al-
ways needed on clinical trial applications and substantial amend-
ments (SAs) (BE, DK, FR, HU, NL, and Poland). Furthermore, 
most NCAs have provided guidance on the electronic submission 
of notifications, clinical trial applications, and SAs through the 
Common European Submission Portal, national portals, or via 
email (AT, CZ, DE, DK, EE, FR, HR, HU, IE, IT, LT, NL, Poland, 
PT, RO, and SE). In general, SAs and safety measures needed to 
be communicated to the authorities without undue delay. Urgent 
safety measures could be implemented without prior approval, 
though they required notification without delay to the appropriate 
ECs and NCAs. However, the judgment of whether a measure was 
“urgent” and could be implemented without prior approval as an 
urgent safety measure, or whether it required approval by means 
of an SA, varied between countries. Typically, SAs were needed for 
measures that did not require immediate implementation, and the 
EMA guidance stressed that previous guidance on SAs remained 
applicable,26 which entails that sponsors assess whether a measure 

is “substantial”; that is, whether it has the potential to impact par-
ticipant safety and/or trial data.

The NCAs frequently reiterated and emphasized existing safety 
practices12 in the guidance documents, as the monitoring and re-
porting of safety events should continue as per usual practice, in 
compliance with the applicable regulations. Additionally, all 23 
countries that have discussed safety management emphasized the 
importance of continuous risk assessment during the pandemic. 
Based on this risk assessment and to ensure participant safety, 
several continuity measures could be implemented, such as the 
aforementioned remote telemedicine visits, HHVs, transfer of 
participants, and DtP IMP supply. Other measures discussed in 
the guidelines included the temporary halt of a trial, suspension 
of recruitment, termination of CTs with risk groups (e.g., immu-
nosuppressant studies), and the use of local laboratories instead of 
central laboratories. Although the trial activities coded for were 
predefined, the authors did not identify other recurrent topics im-
portant for ongoing CTs in the guidance documents.

DISCUSSION
In this paper, we showed that despite the gap between the first 
European COVID- 19 case and the date on which the first guid-
ance was published, the NCAs published guidance 19  days 
(median) after the first country- specific COVID- 19 case was iden-
tified. In general, the NCAs have provided guidance for various 
trial activities considered important for the continuation of ongo-
ing CTs, such as regulatory management, telemedicine visits, IMP 
supply, and CT monitoring.

During the initial phase of the COVID- 19 pandemic, the im-
plementation of continuity measures was challenging17 but neces-
sary to overcome CT conduct disruption due to restricted hospital 
visits, an interrupted IMP supply chain, and limited site study staff 
availability.27 It is assumed that NCAs and ECs provided guidance 
to CT sponsors prior to the availability of public guidance doc-
uments, given the extent of CT conduct in the European Union 
before the pandemic (Figure 2). Prompt availability of regulatory 
guidance during the initial phases of the pandemic was hugely im-
portant. The variance in regulatory readiness, as reported in this 
study, may partly be explained by national- level differences re-
lated to the pandemic, including the dynamics of the virus spread, 
pressure on the healthcare system, and country- specific response 
measures.21,23

Regulatory readiness was also required on a global scale, and 
various regulatory authorities issued guidance during the pan-
demic. The United Kingdom Medicines and Healthcare Products 
Regulatory Agency,28 Health Canada,29 US Food and Drug 
Administration,30 Japan Pharmaceuticals and Medical Devices 
Agency,31 and the Australian Therapeutic Goods Administration32 
issued guidance on the management of ongoing CTs 52, 63, 65, 81, 
and 87 days after the first national COVID- 19 cases, respectively.24 
Although variation within the regulatory readiness of these au-
thorities exists, it seems in line with the readiness of the EMA.

Our analysis shows that the European regulatory authorities pro-
vided guidance and flexibility on various important trial activities 
to ensure overall trial continuity. Flexibility can be introduced by 
regulatory authorities in various ways, including nonenforcement 
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of regulations, waiving of regulations, and interpretive flexibility.33 
During the pandemic, NCAs temporarily permitted specific trial 
activities, which were not accepted before the pandemic. For ex-
ample, before the pandemic, certain regulations prohibited DtP 
IMP supply34,35 or required paper submission of CT documents.36 
However, other measures such as centralized monitoring, though 
not rSDV,37 and telemedicine visits (as part of usual care) were al-
ready permitted in certain MSs.38,39 As the pandemic continued, 
additional flexibility has been provided. For example, the recent 
EMA guidance on CT management during the pandemic (version 
4; February 4, 2021) permits rSDV for a broad range of CTs, in 
addition to COVID- 19 CTs and CTs for life- threatening diseases, 
including CTs where the absence of source data verification could 
pose risks to participants’ safety or data integrity; CTs with vul-
nerable participants (e.g., children or participants incapable of giv-
ing IC); and pivotal trials.25 The recent EMA guidance also leaves 
room for rSDV to be performed outside the European Union 
/ European Economic Area provided that the data protection is 
equivalent to the EU standards.25

The guidelines on the management of CTs during the 
COVID- 19 pandemic often lacked guidance on self- monitoring, 
IMP- adherence monitoring, and HHVs (Table  2), which could 
be because these measures were already permitted and performed 
remotely or at the participant’s home before COVID- 19.35 
Furthermore, we found that some NCAs provided minimal guid-
ance on the country- specific interpretations of the EMA guideline 
or supplementary measures. However, this does not necessarily 
mean that no guidance is applicable in these MSs. For example, 
three NCAs (DE, Cyprus, and Slovenia) stated in their guidance 
that the EMA guidance had been used as the official reference, with 
additional interpretation only provided where this was deemed 
necessary (DE). Furthermore, prepandemic guidelines and regu-
lations remain applicable. Therefore, country- level comparisons 
should be interpreted tentatively.

Implications of this study
Other authors have argued for applying “regulatory f lexibility” 
beyond the current COVID- 19 pandemic and against a return 
to previous practices, for the benefit of patients suffering from 
(life- threatening) diseases.33,40– 42 This study has shown that 
regulators have readily accepted telemedicine visits, enhanced 
remote CT monitoring, DtP IMP supply, and simplified in-
teraction with the authorities via digital means during the 
pandemic, albeit temporarily. However, country- specific dif-
ferences in the guidance provided within the European Union 
(mainly regarding regulatory management, DtP IMP supply 
from the sponsor, and rSDV; Table S3) could have made it dif-
ficult for sponsors to adapt to these guidances for trials con-
ducted in multiple MSs. This would benefit from a harmonized 
approach. The implementation of the European Clinical Trial 
Regulation (No. 536/2014) will innovate and harmonize regu-
latory management through simplified and unified submission 
procedures via a digital CT platform.43 However, the regula-
tion does not specifically address the other “f lexibilities” de-
scribed in this research. Therefore, the evaluation of regulatory 
simplifications and innovations beyond the COVID- 19 crisis 

should be prioritized by the NCAs and ECs,33 to harmonize 
and simplify overall CT conduct across the European Union. 
This study’s findings may serve as a starting point for revisiting 
existing regulatory requirements and enhanced collaboration 
between NCAs.

Strengths, limitations, and future perspectives
The current study contributes to an understanding of the reg-
ulatory acceptance of frequently utilized trial changes adopted 
during the COVID- 19 pandemic. This research is the first in-
vestigation of regulatory readiness and guidance of all NCAs 
in the European Union. The insights gained from this study 
advocate collaboration between NCAs to identify best prac-
tices and promote a harmonized practice across the European 
Union post pandemic. However, being limited to publicly 
available information, this study lacks analysis of the regula-
tory guidance provided to individual sponsors. In addition, we 
demarcated our research by focusing on the management of on-
going CTs, thereby excluding other relevant processes such as 
remote GCP inspections13 and the development of COVID- 19 
therapeutics, where greater f lexibility may be required to en-
sure timely access to safe and high- quality COVID- 19 treat-
ments.44 Similarly, we did not discuss exceptional regulatory 
tools such as expedited regulatory review methods, as these 
methods do not affect trial continuity and were established 
before the pandemic.45 Several questions remain unanswered 
at present. For example, it is not yet clear how regulators will 
eventually assess the data generated remotely during the pan-
demic. Further research might evaluate the extent to which the 
current experience could lead to the postpandemic adoption of 
innovative methods by sponsors and whether sponsors, clini-
cal trialists, and trial participants found the guidelines helpful 
under the circumstances and whether they would suggest any 
changes to them.

CONCLUSION
The present research found that, country- specific differences 
in guidance content notwithstanding, the EMA and most 
EU NCAs have published guidance on topics important for 
maintaining participant safety and data integrity, such as re-
mote trial visits and DtP IMP supply. The rapid issuance of 
COVID- 19– related regulatory guidances has potentially con-
tributed to the continuance of many ongoing CTs during the 
pandemic. However, the possibility to innovate and harmonize 
CT practice across the European Union also through the im-
plementation of the European Clinical Trial Regulation and 
opportunities engendered by the current pandemic should be 
seized by NCAs.

SUPPORTING INFORMATION
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