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Abstract
Aim: From the start of the pandemic, several aspects of healthcare policies changed, not least the clinical 
trials management from recruiting capabilities to the protocol compliance in terms of schedule of 
procedures, follow-up visits, staff constraints and monitoring. This study aims to assess the impact of the 
COronaVIrusDisease-2019 (COVID-19) pandemic in the conduction of clinical trials at the site of clinical 
oncology, Ancona (Italy), to identify the strengths and weaknesses upfront the past emergency, and to 
select better strategies for future similar situations.
Methods: Data from February to July of the years 2019, 2020 and 2021 were collected and three practical 
parameters of the trial unit were investigated: milestones, performance, and impact.
Results: The trials mean numbers were 18, 24, and 23, in 2019, 2020, and 2021 respectively. The pre-Site 
Initiation Visit (PRE-SIV) rate grew from 66.6% in 2019 to 95.5% in 2021 with a deflection in 2020. 
Protocol deviations were 40 in the period February-July 2019, in the same period of 2020 the number of 
deviations increased due to COVID related ones, then there was a significant total decrease in February-July 
2021. In 2020 and 2021, all the investigator meetings were online.
Conclusions: The growing number of remote Site Initiation Visit (SIV) and meetings over the last 3 years 
suggests the feasibility of the on-line processes. The significant reduction in protocol deviations during 
2021 is probably due to an under check of data during a pandemic. But that is also a possible key indicator 
of the coping strategy made out by clinical oncology to guarantee the continuity of care in clinical trials and 
to offer new opportunities of cancer care in a bad scenario such as a pandemic one.
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Introduction
Clinical trials are the highest contribution to improve knowledge and progress in various settings of 
medicine. In addition, they add great opportunities for cancer care offering new treatments and benefiting 
from advances in scientific research [1].

COronaVIrusDisease-2019 (COVID-19) globally spread from February 2020, becoming pandemic and 
leading to a new scenario with the reorganization of medical assistance and medical research too [2].

From the start of the emergency, substantial changes in public policies have impacted on travel, public 
meetings and access to care in hospital and outpatient settings, disrupting aspects of clinical care and 
involving management of clinical studies [3].

Health measures have been adopted to deal with the virus by strengthening hospital intensive care 
wards for COVID-19 patients, activating temporary areas to avoid crowding [4].

The Italian hospital and oncology department were involved in dealing with the emergency and the 
reorganization defining treatment and instrumental priorities. During the pandemic, it was necessary to 
balance between risk and benefit of hospital admission considering the probability of contagious severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV2) within hospitals, but at the same time to continue 
with life saving therapy [5].

Many clinical trials immediately suspended the accrual, and a number of biopharmaceutical companies 
announced delays in their trial plans and site activation in all the countries [6].

Meditata conducted a survey all over the world (Europe/United Kingdom, Middle-East Africa, United 
States of America, Asia) on the impact of COVID pandemic over clinical trials. For 69% responders, COVID-
19 affected their ability to conduct ongoing trials and for 78% of responders COVID-19 had a negative 
influence on the beginning of new trials [7].

There have been significant changes in the trials conduction, from the enrollment, to the compliance to 
the protocol, the respect of the schedule visits, staff constraints and monitoring [8].

More than four thousand experimental studies were active in Italy at the end of January 2020 [9].

However, considering the rate of new patients in clinical trials in Italy, between March 2020 and March 
2019 there was a reduction of 53% in enrollment [10].

To deal with the pandemic scenario, regulatory entities [European Medicines Agency (EMA) and Italian 
Medicines Agency (AIFA)] have drawn up guidelines in order to reorganize clinical trials and to respect the 
standards of good clinical practice [11, 12].

The main national and international scientific societies, as the Italian Association of Medical Oncology 
(AIOM), the European Society for Medical Oncology (ESMO) and the American Society of Clinical Oncology 
(ASCO) contributed to the draft of the guidelines [13–15].

Guidelines address aspects of clinical trial management, such as protocol modification, 
communications with the institutional review board/ethics committee, investigational product distribution, 
remote site monitoring, informed consent process and the importance of maintaining data integrity and the 
audit trail [16].

The aims of this study were to evaluate the impact of the COVID-19 pandemic in the interventional 
clinical trials at the clinical oncology of the University Hospital of Marche, in Ancona (Italy) and to identify 
the strengths and the weaknesses adopted upfront the past emergency.

Materials and methods
All data concerning interventional and active trials (profit and non-profit) were collected, from phase I to 
phase III, conducted from February to July of the years 2019, 2020 and 2021.
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The following areas were identified:

Milestones.(1).

Performance.(2).

Impact.(3).

The milestones data included:

Number of recruiting trial.(1).

Number of pre-Site initiation visit (PRE-SIV), Site Initiation Visit (SIV), Close Out Visit (COV) of the 
site.

(2).

Monitoring visit.(3).

Investigator meeting.(4).

First patient in/last.(5).

For each trial, the following information was collected:

State of the trial (active/suspended/closed).(1).

Protocol acronym, sponsor and phase.(2).

Setting of disease.(3).

Setting of population.(4).

Treatment arms.(5).

PRE-SIV date.(6).

SIV date.(7).

Monitoring visit date and number.(8).

COV date.(9).

Investigator’s meeting date and number.(10).

List of patients enrolled in each trial with the date of screening, eligibility of the patient (enrolled 
or screening failure), status of the patient in relation to the treatment of the study (treatment 
ongoing/off study, follow-up, death).

(11).

The performance key indicators included:

Enrollment rate in active trials.(1).

Compliance with the schedule visits.(2).

Patient safety based on the number of protocol deviations. A protocol deviation is any change from 
the study design under the investigator’s control and not approved by the ethics board. While, 
COVID-19 related protocol deviation is a protocol deviation due to the pandemic impact on the 
organization, management, patient safety or other.

(3).

The source documents used to collect all the above information were:

Follow-up letters of the monitoring visits sent to the site by the contract research associate (CRA).(1).

Annual report (follow up form) sent to the ethics committee by the site for each trial.(2).

Case report form (CRF).(3).

Paper medical records.(4).

Protocols and patients database.(5).

Software human including work agenda and visit planning.(6).
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Impact

About the semesters of the three considered years, the following data related to the trial enrollment status 
were taken into consideration:

Enrollment suspended: study temporarily interrupted and then restarted.(1).

Enrollment withdrawn: study permanently suspended and not restarted.(2).

Enrollment terminated: study concluded for the achievement of target/study objective.(3).

All data was collected and processed with the Microsoft Excel program (version 2019 16.0.6742.2048).

Results
All interventional recruiting studies in the considered periods were included.

The average number of interventional recruiting studies was 18 studies in 2019, 24 in 2020 and 23 in 
2021. The maximum number of recruiting studies was 21 in July 2019, 28 in February of 2020 and to 25 in 
July of 2021.

Milestones

In the 2019 the rate of PRE-SIV remotely conducted were 66.6%, while 33.3% were on site, in the 2020 the 
rate of remote were 89.5% remotely and 10.5% on site, in the 2021 almost all the PRE-SIV were conducted 
remotely (Table 1 and Figure 1).

Figure 1. Milestone remotely performed during the three different years

In the 2019 the rate of SIV remotely performed was one (7.7%), while 12 (92.3%) were on site, in the 
2020 half of them were on site and half were remote, in the 2021, the rate of remote were 6 (42.8%), the 
remnant 8 (57.2%) were on site (Table 1 and Figure 1).

In 2019 all the monitoring visits carried out were on site (83). In the 2020 the rate of monitoring visits 
remotely conducted were 60.3% (35), while 39.7% (23) on site, in the 2021 the rate remotely was 30.9% 
(21) remotely and 69.1% (47) on site (Table 1).

In March and April 2019, the monitoring visits were on site for a total number of 12 and 16 
respectively, in March and April 2020 were all remotely and 8 and 6, respectively (Table 1).

In the 2019 the rate of investigator meetings remotely conducted were 17 (81%) and 4 (19%) were on 
site, in the 2020 and in the 2021 all investigator meetings were remote (14 and 23 respectively) (Table 1 
and Figure 1).

https://www.explorationpub.com/uploads/Table_1.pdf
https://www.explorationpub.com/uploads/Table_1.pdf
https://www.explorationpub.com/uploads/Table_1.pdf
https://www.explorationpub.com/uploads/Table_1.pdf
https://www.explorationpub.com/uploads/Table_1.pdf
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Performance

In the 2019 the total number protocol deviations were 40, in the 2020 they were 42 and in the 2021 were 4. 
About the protocol deviations carried out during 2020, 17 out 42 related to COVID-19 pandemic (Table 2 
and Figure 2).

Figure 2. Performance and impact indicators during the three different years

In the considered period during 2019, the enrolled patients were 13, in 2020, they were 38 and in 
2021, the total was 27 (Table 2).

In July 2019 there was the maximum number of patient visits (63 visits each months), while during 
2020 the maximum number was in February and April (57 visits each months), in 2021 it was during March 
(51 visits each months) (Table 2 and Figure 2).

Impact

In the 2019 from February to July the range of active studies was 18, whereas the suspended trials were 2 
and the terminated trials were 5 (Figure 2).

In 2020, the active studies were 24, whereas the suspended trials were eleven and terminated trials 
were 6. In the 2021, the active trials were 23, while there was no suspended trial and the terminated ones 
were 6 (Table 3).

Discussion
The pandemic has a global impact on cancer care and clinical trials have been one of the most affected areas 
[17].

Results of a systematic review by Sathian et al. [10] showed how two-thirds of the respondents 
stopped subject enrollment in ongoing clinical trials, one-third interrupted the randomization process and 
fifty percent of respondents delayed or planned to delay the activation of new studies.

Looking at the data, it’s evident how the pandemic led to a modification of study site selection and to 
the conduction of clinical trials, also. A major limitation of this study stands in the comparison of data from 
2019 to 2021, not considering useful previous data due to an internal reorganization during 2018.

The number of PRE-SIVs shows an increase rate over time despite the pandemic, but the performance 
has changed. In fact, the percentage of PRE-SIV remotely conducted grew from 66.6% in 2019 to 95.5% in 
2021.

https://www.explorationpub.com/uploads/Table_2.pdf
https://www.explorationpub.com/uploads/Table_2.pdf
https://www.explorationpub.com/uploads/Table_2.pdf
https://www.explorationpub.com/uploads/Table_3.pdf


Explor Target Antitumor Ther. 2023;4:793–800 | https://doi.org/10.37349/etat.2023.00168 Page 798

In the meanwhile, there was a clear reduction in the number of SIVs during 2020 compared to 2019 
and 2021. This decrease occurred during March and April 2020. Literature data confirmed similar results in 
other countries in which 85% of the trial sites postpone SIV during pandemic [18].

The number of remote SIV growth over the last 3 years from 7.8% to 42.8%, suggesting the feasibility 
of the telematics process. Literature data confirms that over 70% of sites organized SIV and monitoring 
visits on-line, reducing on site visits for sponsors and promoting easier approval process and improving the 
cost effectiveness of clinical trials [8, 19].

In 2020, the participating investigator meetings were less than those conducted in 2019, and in the 
2020 and 2021 the meetings were 100% remotely, bringing a huge change.

Despite the reduction in milestones in 2020 due to the suspended trials, data showed that COVID-19 
has brought a new work modality at site. In fact, Webex became a reality at work in 2020, they were 
confirmed in 2021 and they are still in use now.

According to literature data, after a sharp early decline, the enrollment of new participants and ongoing 
study visits recovered during the COVID-19 pandemic. This recovery was accompanied by the increased use 
of electronic tools and new approaches such as remote visits and telemedicine [20].

So, even if there were a reduction in the number of PRE-SIV, SIV, monitoring visits, the fewer of those 
have been carried out with a new modality taking advantage of the technologies.

Regulators issued guidance published on statistical mitigation approaches, while sponsors applied 
telemedicine and remote patients to avoid limited data gaps and protocol deviations [21].

An important number of deviations due to the pandemic were highlighted in Ancona. These findings 
are consistent with other studies conducted in other countries in which about 50–60% of the protocol 
deviations were COVID-19 related [22].

Interestingly, in 2021 the protocol deviations were fewer, but this was probably due to the reduction of 
monitoring visits, and because the source data checks were not carried out properly. But a probable 
improvement of trial performance was also due to the site capabilities of coping with pandemic impact, 
even if there were a high number of active trials.

Performance items showed an increase in patient enrollment in 2020 compared to 2019. This finding is 
site specific and justifiable by the fact that during 2019, there were more PRE-SIV and SIV leading to the 
opportunity of a high number of active studies in 2020, while in 2021 there are fewer enrolled patients due 
to the reduction of PRE-SIV and SIV during 2020.

By the analysis of the contract research organization IQVIA and by the interrogation of ClinicalTrials.
gov, only 14% of institutions continued with active enrollment during the pandemic and the oncology clinic 
in Ancona was one of those. There was an increase in enrollment during 2020, despite the restrictions 
related to the pandemic and becoming one of the clinical sites that have been able to face pandemic 
maintaining the performance [16].

In conclusion, during the pandemic the oncology clinic was able to guarantee the continuity of care of 
clinical trials patients and to offer new experimental opportunities carrying out the prevention of SARS-
CoV2 infections.

Abbreviations
COVID-19: COronaVIrusDisease-2019

PRE-SIV: pre-Site Initiation Visit

SIV: Site Initiation Visit

https://clinicaltrials.gov/
https://clinicaltrials.gov/


Explor Target Antitumor Ther. 2023;4:793–800 | https://doi.org/10.37349/etat.2023.00168 Page 799

Declarations
Author contributions

ZB: Conceptualization, Investigation, Writing—original draft. FS and FB: Writing—review & editing. ZB and 
AG: Conceptualization. ZB, AG, AL, MB, and GR: Investigation, Writing—original draft, Writing—review & 
editing. ZB and RB: Validation, Supervision. All authors read and approved the submitted version.

Conflicts of interest

The authors declare that they have no conflicts of interest.

Ethical approval

Not applicable.

Consent to participate

Not applicable.

Consent to publication

Not applicable.

Availability of data and materials

The data analyzed in this study was obtained from [Internal database, trial report, newsletters of clinical 
study and internal agenda]. Requests for access to these datasets should be directed to (Zelmira Ballatore, 
zelmira.ballatore@gmail.com).

Funding

Not applicable.

Copyright

© The Author(s) 2023.

References
Il mondo della sperimentazione clinica [Internet]. Istituto Europeo di Oncologia; c2013 [cited 2023 
Jan 10]. Available from: https://www.ieo.it/it/PER-I-PAZIENTI/Sperimentazioni-cliniche/Il-mondo-
della-sperimentazione-clinica/

1.     

Ravaioli A, Crocetti E, Bucchi L, Guzzinati S, Casella C, Falcini F, et al.; Gruppo di lavoro Registri tumori 
italiani. Update of survival of cancer patients in Italy: geographical comparisons and focus on patients 
with cancers targeted by screening programmes, childhood cancers, and smoking-associated cancers. 
Epidemiol Prev. 2022;46:356–66. Italian.

2.     

Tolaney SM, Lydon CA, Li T, Dai J, Standring A, Legor KA, et al. The impact of COVID-19 on clinical trial 
execution at the Dana-Farber Cancer Institute. J Natl Cancer Inst. 2021;113:1453–9.

3.     

Misure sanitarie per fronteggiare l’emergenza coronavirus [Internet]. Camera dei deputati; c2018 
[cited 2023 Jan 10]. Available from: https://temi.camera.it/leg18/temi/misure-sanitarie-per-
fronteggiare-l-emergenza-coronavirus.html

4.     

Hanna TP, Evans GA, Booth CM. Cancer, COVID-19 and the precautionary principle: prioritizing 
treatment during a global pandemic. Nat Rev Clin Oncol. 2020;17:268–70.

5.     

Vissers MFJM, Cohen AF, Van Gerven JMA, Groeneveld GJ. The impact of the global COVID-19 
pandemic on the conduct of clinical trials: return to normalcy by considering the practical impact of a 
structured ethical analysis. Br J Clin Pharmacol. 2021;87:837–44.

6.     

Asaad M, Habibullah NK, Butler CE. The impact of COVID-19 on clinical trials. Ann Surg. 
2020;272:e222–3.

7.     

mailto:zelmira.ballatore@gmail.com
https://www.ieo.it/it/PER-I-PAZIENTI/Sperimentazioni-cliniche/Il-mondo-della-sperimentazione-clinica/
https://www.ieo.it/it/PER-I-PAZIENTI/Sperimentazioni-cliniche/Il-mondo-della-sperimentazione-clinica/
https://temi.camera.it/leg18/temi/misure-sanitarie-per-fronteggiare-l-emergenza-coronavirus.html
https://temi.camera.it/leg18/temi/misure-sanitarie-per-fronteggiare-l-emergenza-coronavirus.html


Explor Target Antitumor Ther. 2023;4:793–800 | https://doi.org/10.37349/etat.2023.00168 Page 800

Waterhouse DM, Harvey RD, Hurley P, Levit LA, Kim ES, Klepin HD, et al. Early impact of COVID-19 on 
the conduct of oncology clinical trials and long-term opportunities for transformation: findings from 
an American Society of Clinical Oncology Survey. JCO Oncol Pract. 2020;16:417–21.

8.     

de Jong AJ, Santa-Ana-Tellez Y, van Thiel GJMW, Zuidgeest MGP, Siiskonen SJ, Mistry D, et al.; 
Trials@Home Consortium. COVID-19 and the Emerging Regulatory Guidance for ongoing clinical trials 
in the European Union. Clin Pharmacol Ther. 2021;109:1517–27.

9.     

Sathian B, Asim M, Banerjee I, Pizarro AB, Roy B, van Teijlingen ER, et al. Impact of COVID-19 on 
clinical trials and clinical research: a systematic review. Nepal J Epidemiol. 2020;10:878–87.

10.     

Gestione degli studi clinici in Italia in corso di emergenza COVID-19 (coronavirus disease 19) 
[Internet]. [cited 2023 Jan 10]. Available from: https://web.uniroma1.it/medeodonto/sites/default/
files/allegati_notizie/Comunicato_gestione_studi_clinici_in_emergenza_COVID-19_12.03.2020.pdf

11.     

Points to consider on implications of coronavirus disease (COVID-19) on methodological aspects of 
ongoing clinical trials [Internet]. European Medicines Agency; c2020 [cited 2023 Jan 10]. Available 
from: https://www.ema.europa.eu/en/documents/scientific-guideline/points-consider-implications-
coronavirus-disease-covid-19-methodological-aspects-ongoing-clinical_en.pdf

12.     

Special report provides guidance to oncology practices on resuming cancer care during COVID-19 
pandemic [Internet]. American Society of Clinical Oncology and Association for Clinical Oncology; 
c2023 [cited 2023 Jan 10]. Available from: https://old-prod.asco.org/about-asco/press-center/news-
releases/special-report-provides-guidance-oncology-practices-resuming

13.     

Cancer patient management during the COVID-19 pandemic [Internet]. European Society for Medical 
Oncology; c2023 [cited 2023 Jan 10]. Available from: https://www.esmo.org/guidelines/cancer-
patient-management-during-the-covid-19-pandemic

14.     

Rischio infettivo da coronavirus COVID 19: indicazioni per lʼoncologia [Internet]. [cited 2023 Jan 10]. 
Available from: https://www.aiom.it/wp-content/uploads/2020/03/20200313_COVID-19_
indicazioni_AIOM-CIPOMO-COMU.pdf

15.     

Izmailova ES, Ellis R, Benko C. Remote monitoring in clinical trials during the COVID-19 pandemic. 
Clin Transl Sci. 2020;13:838–41.

16.     

Upadhaya S, Yu JX, Oliva C, Hooton M, Hodge J, Hubbard-Lucey VM. Impact of COVID-19 on oncology 
clinical trials. Nat Rev Drug Discov. 2020;19:376–7.

17.     

Jeon J, Kim H, Yu KS. The impact of COVID-19 on the conduct of clinical trials for medical products in 
Korea. J Korean Med Sci. 2020;35:e329.

18.     

Lara Gongora AB, Werutsky G, Jardim DL, Nogueira-Rodrigues A, Barrios CH, Mathias C, et al. Impact 
of the COVID-19 pandemic on oncology clinical research in Latin America (LACOG 0420). JCO Glob 
Oncol. 2021;7:649–58.

19.     

Bharucha AE, Rhodes CT, Boos CM, Keller DA, Dispenzieri A, Oldenburg RP. Increased utilization of 
virtual visits and electronic approaches in clinical research during the COVID-19 pandemic and 
thereafter. Mayo Clin Proc. 2021;96:2332–41.

20.     

Xue JZ, Smietana K, Poda P, Webster K, Yang G, Agrawal G. Clinical trial recovery from COVID-19 
disruption. Nat Rev Drug Discov. 2020;19:662–3.

21.     

Chen Z, Chen L, Chen H. The impact of COVID-19 on the clinical trial. PLoS One. 2021;16:e0251410.22.     

https://web.uniroma1.it/medeodonto/sites/default/files/allegati_notizie/Comunicato_gestione_studi_clinici_in_emergenza_COVID-19_12.03.2020.pdf
https://web.uniroma1.it/medeodonto/sites/default/files/allegati_notizie/Comunicato_gestione_studi_clinici_in_emergenza_COVID-19_12.03.2020.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/points-consider-implications-coronavirus-disease-covid-19-methodological-aspects-ongoing-clinical_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/points-consider-implications-coronavirus-disease-covid-19-methodological-aspects-ongoing-clinical_en.pdf
https://old-prod.asco.org/about-asco/press-center/news-releases/special-report-provides-guidance-oncology-practices-resuming
https://old-prod.asco.org/about-asco/press-center/news-releases/special-report-provides-guidance-oncology-practices-resuming
https://www.esmo.org/guidelines/cancer-patient-management-during-the-covid-19-pandemic
https://www.esmo.org/guidelines/cancer-patient-management-during-the-covid-19-pandemic
https://www.aiom.it/wp-content/uploads/2020/03/20200313_COVID-19_indicazioni_AIOM-CIPOMO-COMU.pdf
https://www.aiom.it/wp-content/uploads/2020/03/20200313_COVID-19_indicazioni_AIOM-CIPOMO-COMU.pdf

	Abstract
	Keywords
	Introduction
	Materials and methods
	Impact

	Results
	Milestones
	Performance
	Impact

	Discussion
	Abbreviations
	Declarations
	Author contributions
	Conflicts of interest
	Ethical approval
	Consent to participate
	Consent to publication
	Availability of data and materials
	Funding
	Copyright

	References

