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INTRODUCTION

The search for safe and effective treatments for Covid-19 started early and focused in particular on drug
repurposing of availablemolecules in the hope offinding valuable therapeutic options as quickly as possible.

As reported on Covid19db, a free online database of trials of medicinal products to prevent or
treat Covid-19, the percentage of trials including repurposed drugs exceeds 60% of the total number
of interventional drug-based trials (AnticancerFund; Pan Pantziarka et al., 2020).

The main advantages of drug repurposing over de novo medicine research are the faster and
potentially cheaper development and the reduced risk of failure due to safety concerns (Bertolini
et al., 2015; Pushpakom et al., 2019; Verbaanderd et al., 2019). Therefore, the regulatory authorities
were rapidly overwhelmed by requests for clinical trials and compassionate use program approval.

One of the national regulatory agencies that has suffered the most because of the Covid-19 crisis
has been the Italian one.

Moreover, in a situation of absolute emergency with hospitals full of critical patients, clinicians
tried to save lives with off-label drugs used according to the available (although weak) evidence.
CLINICAL TRIALS APPROVAL: SUCCESSFUL ATTEMPT
OF CENTRALIZATION

The Italian Medicines Agency (AIFA) is the Competent Authority for issuing the authorization of all
clinical trials of medicinal products together with the local Ethics Committees (ECs) competent for the
clinical sites for their formal approval (Supplementary Appendix 1A). As reported in a national registry
(AIFA, 2019b), despite the progressive reduction established by a Decree (Decree-Law, 2013) 90 ECs are
still working in Italy, which should be further reduced to 40 local ECs and three national ones (Petrini
and Brusaferro, 2019) in order to optimize their performance and improve efficiency. This condition can
indeed produce disparities in terms of opinions and/or timing for approval.

On an exceptional basis, during the Covid-19 crisis an emergency regulation for clinical trials and
compassionate uses was issued with the Law Decree N. 18 on 17 March 2020 (Decree-Law, 2020).
According to the aforementioned Decree, Covid-19 protocols have to be preliminarily evaluated and
subsequently approved by the Technical Scientific Committee (CTS) of AIFA, by the AIFA Clinical Trial
Office and by the EC of the National Institute for Infectious Diseases Lazzaro Spallanzani in Rome, as
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single ECs, which express a nationwide opinion (Supplementary
Appendix 1B). The rationale of the measure was to speed up the
approval process thanks to a single national body (instead of the
multitude of ECs usually involved based on territorial criteria) and
to guarantee a high level of quality of the assessment thanks to the
expertise of the institution on the treatment of infectious diseases.
Moreover, the Decree established that both AIFA and Istituto
Spallanzani are responsible for the activation of Covid-19
compassionate use programs (CUPs), which must be assessed and
eventually authorized as a matter of urgency.

One month from these provisions, AIFA published a summary
report on the work performed by the Commission and the national
EC (AIFA, 2020d). In the reference period, 80 Covid-19 protocols
and proposals had been assessed, and 16 positive opinions (20%)
had been issued. The main reasons behind the rejections were
concerns about the study design, the rationale, and a not adequately
defined population.

If we look at the clinical trials approved by AIFA under
normal conditions, in the last published report (AIFA, 2019a) we
find 714 protocols assessed during 2018 (almost 60 per month),
of which 666 had been approved (93.3%). Probably the highest
percentage of positive opinion is related to the highest quality of
submission under normal circumstances.

According to the latest update, about 40 clinical trials for Covid-
19 have been approved in Italy out of a total of 156 protocols
submitted (Popoli, 2020) (Supplementary Appendix 2), even in
light of the difficulty of completion due to the reduction in the
number of new cases and hospitalizations.

Despite the expected complexity of studies management due to
the emergency, well-designed clinical trials were favored. Indeed, the
great majority of approved studies were randomized–controlled
trials (Supplementary Appendix 3), even if less than 25% were
blinded. However, a critical point was undoubtedly the definition of
the “standard of care” in the absence of authorized treatments. In
order to guide clinical practice and trial design, AIFA published and
periodically updated reports concerning drugs recommended
according to national and international guidelines (AIFA, 2020a).

Other measures have been put in place to ensure the safe
conduct of clinical trials and promote research on Covid-19.

Due to the exceptional restrictive measures introduced in
order to fight the Covid-19 pandemic and in line with European
directions (EMA, 2020b), AIFA provides indications regarding
the management of all clinical trials that must be conducted
with the highest protection of participants and maintaining
adequate supervision even during emergencies (AIFA, 2020b).
For instance, sponsors were invited to implement a risk-
proportionate action plan, in view of the need to minimize
contact between patients and the investigational team, and not
to overload healthcare facilities. Moreover, carrying out
procedures directly at the patient’s home may be considered.
On-site monitoring visits can be replaced by exceptional and
alternative monitoring such as telephone calls or video-calls
with the trial site staff, or can be postponed.

Finally, the Italian Ministry of Health recently authorized the
financial support of 10 important research projects on Covid-19
(Ministry of Health, 2020).
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OFF-LABEL USE FOR COVID-19 AND
EMERGENCY APPROVAL

According to the European Medicines Agency (EMA), off-label
use “relates to situations where the medicinal product is
intentionally used for a medical purpose not in accordance
with the authorized product information” (EU, 2017).

A major advantage of off-label use is the potential and rapid
satisfaction of medical needs, especially in cases where no other
options are available, even if it could increase the risk of
inappropriate use and medical error due to the lack of a defined
risk-benefit ratio (Bellis et al., 2014). Therefore, appropriateness in
off-label drug prescriptions must be carefully assessed in order to
ensure this use occurs only in the presence of data supporting a
favorable risk/benefit profile.

Off-label prescribing is not currently regulated by European
Union (EU) legislation, but some countries have adopted specific
laws (Supplementary Appendix 4) (EU, 2017).

Italy has gained a lot of experience in off-label regulation and
management as a result of the so-called “Di Bella case” (Di Bella,
2010). In order to limit off-label use, to guarantee patients’ well-
being and reduce unmotivated risks, the Italian Parliament
issued Law 94 in 1998, which allows physicians to perform off-
label prescriptions in individual and exceptional cases, provided
that the following requirements are respected:

• the assumption of responsibility of the prescriber,
• an adequate informed consent of the patient,
• and the existence of scientific evidence of the efficacy and

safety of the medicine derived from at least phase II clinical
trials (Financial-Law, 2008).

Moreover, the Law establishes that the National Health
System (NHS) does not cover the cost of treatment, which
must be granted by patients themselves. In a hospital setting,
prescribers must request the authorization for off-label treatment
to the local Health Director, and costs are covered by the
hospital budget.

The only case in which the Italian NHS can reimburse an off-
label drug is its use under Law 648/1996 as reported in specific
lists, updated based on new scientific evidence resulting from at
least phase II clinical trials (Law 648, 1996).

The Covid-19 emergency obliged national authorities to
consider the possibility to allow a systematic off-label use of some
medicines notwithstanding the aforementioned rules (Figure 1). In
particular, this happened for hydroxychloroquine/cloroquine,
lopinavir/ritonavir, and darunavir/cobicistat, whose use in patients
with Covid-19 was promptly and provisionally approved for
reimbursement, despite the non-applicability of the Law 648/1996
(above all due to the lack of evidence from phase II clinical trials), in
order to manage their uncontrolled off-label use, which was already
spreading nationwide. This decision allowed the standardization of
prescriptions giving official instructions on how to use these
medicines, but also to carry out an appropriate surveillance
because of the obligation for prescribers to promptly share data
about treated patients.
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Recently, AIFA published the Report on Medicines used
during the Covid‐19 epidemic showing a very high increase of
hydroxychloroquine use compared to January 2019, a sign of
clinicians hopes for this drug in the absence of available
alternatives (AIFA, 2020e).

Subsequently, due to the lack of evidence and the possible risk of
serious adverse events (Boulware et al., 2020; Cao et al., 2020; EMA,
2020a; FDA, 2020; Lother et al., 2020; Mehra et al., 2020a; Mehra
et al., 2020b; WHO, 2020a; WHO, 2020b), AIFA revoked
the authorization.

It is noteworthy that the next drug in terms of use following the
anti-malarial is the antibiotic azithromycin, the use of which has
never been officially authorized outside clinical trials (AIFA, 2020e;
AIFA, 2020a). These findings deserve further analyses.

The case of tocilizumab is different, it has been provided free of
charge by the Company since the beginning of March. In this case,
in order to monitor all patients treated with the drug and to collect
solid real-world data, AIFA together with Istituto Nazionale
Tumori, IRCCS, Fondazione G. Pascale (Napoli) promoted a
nationwide trial that involved hundreds of clinical centers and
enrolled thousands of patients (AIFA, 2020c). The final results of
the study are expected to be published in the near future.
CONCLUSION

The Covid-19 pandemic tested the regulatory authorities’ ability to
react to an emergency. In this context, Italy promptly implemented
many measures (including centralization of clinical trials approval,
Frontiers in Pharmacology | www.frontiersin.org 3
simplification of the trial management obligation, financial support
for research proposals, off-label use funding and governance) in
order to simplify the practice of drug repurposing but also to
maintain a strict control on drug access. Although some decisions
were later withdrawn, the Italian regulatory authority was vigilant,
efficient, and adaptable to face such a great challenge. Moreover,
centralization has proven to be a successful choice, and a way
forward in the future, albeit perfectible.

This success can be useful in order to start reviewing some old
regulations and to further simplify some procedures, to make the
system competitive and guarantee equal access to patients.

Finally, a dialogue among European member states and other
authorities worldwide is desirable to set common criteria for
proper off-label use management.
AUTHOR CONTRIBUTIONS

LG wrote the first draft of the manuscript. FD checked and
revised the draft manuscript. All authors contributed to the
article and approved the submitted version.
SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at:
https://www.frontiersin.org/articles/10.3389/fphar.2020.588132/
full#supplementary-material
REFERENCES

AIFA (2019a). https://www.aifa.gov.it/documents/20142/241052/18-Rapporto-
OsSC_03.10.2019.pdf/4694ddbe-8f65-68b4-ac3a-cd0e883fd982.

AIFA (2019b). Registro nazionale centri clinici e Comitati Etici. Available at: http://
www.agenziafarmaco.gov.it/content/registro-nazionale-centri-clinici-e-
comitati-etici (Accessed July 2020).

AIFA (2020a). Farmaci utilizzabili per il trattamento della malattia COVID-19.
Available at: https://www.aifa.gov.it/aggiornamento-sui-farmaci-utilizzabili-
per-il-trattamento-della-malattia-covid19 (Accessed August 2020).

AIFA (2020b). Clinical trials" management in Italy during the COVID-19
(coronavirus disease 19) emergency (Version 2 of 7 April 2020). Available at:
https://www.aifa.gov.it/documents/20142/871583/Comunicato_gestione_
studi_clinici_in_emergenza_COVID-19_EN_07.04.2020.pdf/77493ac7-b799-
5312-837d-b5f256f63c59 (Accessed August 2020).
AIFA (2020c). https://www.aifa.gov.it/documents/20142/1123276/Studio_
utilizzo_Tocilizumab_nella_malattia_COVID-19_17.03.2020.pdf/a9196277-
2d9b-d98c-e754-a1fbbc621319.

AIFA (2020d). https://www.aifa.gov.it/documents/20142/1145290/Report_
CTS_Sper-cliniche_13.04.2020.pdf/f09441e0-e100-5819-4bac-8fd4a
491cf63.

AIFA (2020e). The Medicines Utilisation Monitoring Centre. Report on Medicines
use during COVID-19 epidemic Year 2020 Vol. 2020 (Rome: Italian Medicines
Agency).

Anticancerfund ReDO Project Covid19_DB. Available at: http://www.redo-
project.org/covid19db/ (Accessed August 2020).

Bellis, J. R., Kirkham, J. J., Nunn, A. J., and Pirmohamed, M. (2014). Adverse drug
reactions and off-label and unlicensed medicines in children: a prospective
cohort study of unplanned admissions to a paediatric hospital. Br. J. Clin.
Pharmacol. 77, 545–553. doi: 10.1111/bcp.12222
FIGURE 1 | Timeline of the main AIFA opinions on off-label drug use issued during the Covid-19 emergency.
September 2020 | Volume 11 | Article 588132

https://www.frontiersin.org/articles/10.3389/fphar.2020.588132/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fphar.2020.588132/full#supplementary-material
https://www.aifa.gov.it/documents/20142/241052/18-Rapporto-OsSC_03.10.2019.pdf/4694ddbe-8f65-68b4-ac3a-cd0e883fd982
https://www.aifa.gov.it/documents/20142/241052/18-Rapporto-OsSC_03.10.2019.pdf/4694ddbe-8f65-68b4-ac3a-cd0e883fd982
http://www.agenziafarmaco.gov.it/content/registro-nazionale-centri-clinici-e-comitati-etici
http://www.agenziafarmaco.gov.it/content/registro-nazionale-centri-clinici-e-comitati-etici
http://www.agenziafarmaco.gov.it/content/registro-nazionale-centri-clinici-e-comitati-etici
https://www.aifa.gov.it/aggiornamento-sui-farmaci-utilizzabili-per-il-trattamento-della-malattia-covid19
https://www.aifa.gov.it/aggiornamento-sui-farmaci-utilizzabili-per-il-trattamento-della-malattia-covid19
https://www.aifa.gov.it/documents/20142/871583/Comunicato_gestione_studi_clinici_in_emergenza_COVID-19_EN_07.04.2020.pdf/77493ac7-b799-5312-837d-b5f256f63c59
https://www.aifa.gov.it/documents/20142/871583/Comunicato_gestione_studi_clinici_in_emergenza_COVID-19_EN_07.04.2020.pdf/77493ac7-b799-5312-837d-b5f256f63c59
https://www.aifa.gov.it/documents/20142/871583/Comunicato_gestione_studi_clinici_in_emergenza_COVID-19_EN_07.04.2020.pdf/77493ac7-b799-5312-837d-b5f256f63c59
https://www.aifa.gov.it/documents/20142/1123276/Studio_utilizzo_Tocilizumab_nella_malattia_COVID-19_17.03.2020.pdf/a9196277-2d9b-d98c-e754-a1fbbc621319
https://www.aifa.gov.it/documents/20142/1123276/Studio_utilizzo_Tocilizumab_nella_malattia_COVID-19_17.03.2020.pdf/a9196277-2d9b-d98c-e754-a1fbbc621319
https://www.aifa.gov.it/documents/20142/1123276/Studio_utilizzo_Tocilizumab_nella_malattia_COVID-19_17.03.2020.pdf/a9196277-2d9b-d98c-e754-a1fbbc621319
https://www.aifa.gov.it/documents/20142/1145290/Report_CTS_Sper-cliniche_13.04.2020.pdf/f09441e0-e100-5819-4bac-8fd4a491cf63
https://www.aifa.gov.it/documents/20142/1145290/Report_CTS_Sper-cliniche_13.04.2020.pdf/f09441e0-e100-5819-4bac-8fd4a491cf63
https://www.aifa.gov.it/documents/20142/1145290/Report_CTS_Sper-cliniche_13.04.2020.pdf/f09441e0-e100-5819-4bac-8fd4a491cf63
http://www.redo-project.org/covid19db/
http://www.redo-project.org/covid19db/
https://doi.org/10.1111/bcp.12222
https://www.frontiersin.org/journals/pharmacology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/pharmacology#articles


Gozzo et al. Regulatory Challenges for COVID-19
Bertolini, F., Sukhatme, V. P., and Bouche, G. (2015). Drug repurposing in
oncology–patient and health systems opportunities. Nat. Rev. Clin. Oncol.
12, 732–742. doi: 10.1038/nrclinonc.2015.169

Boulware, D. R., Pullen, M. F., Bangdiwala, A. S., Pastick, K. A., Lofgren, S. M.,
Okafor, E. C., et al. (2020). A Randomized Trial of Hydroxychloroquine as
Postexposure Prophylaxis for Covid-19. N. Engl. J. Med. 383, 517–525. doi:
10.1056/NEJMoa2016638

Cao, B., Wang, Y., Wen, D., Liu, W., Wang, J., Fan, G., et al. (2020). A Trial of
Lopinavir-Ritonavir in Adults Hospitalized with Severe Covid-19. N. Engl. J.
Med. 382, 1787–1799. doi: 10.1056/NEJMoa2001282

Decree-Law (2013). Ministero della Salute. Decreto 8 febbraio 2013. Criteri per la
composizione ed il funzionamento dei comitati etici. Gazzetta Ufficiale della
Repubblica Italiana – Serie generale 24 aprile 2013.

Decree-Law (2020). Law Decree of 17 March 2020, no. 18 containing “Measures to
strengthen the National Health Service and economic support for families,
workers and businesses connected to the epidemiological emergency from
COVID-19”, called “Cura Italia”. Available at: https://www.gazzettaufficiale.
it/eli/id/2020/03/17/20G00034/sg

Di Bella, G. (2010). The Di Bella Method (DBM). Neuro Endocrinol. Lett. 31 Suppl
1, 1–42.

EMA (2020a). European Medicine Agency. COVID-19: reminder of risk of serious
side effects with chloroquine and hydroxychloroquine. Available at: https://www.
ema.europa.eu/en/news/covid-19-reminder-risk-serious-side-effects-
chloroquine-hydroxychloroquine.

EMA (2020b). GUIDANCE ON THE MANAGEMENT OF CLINICAL TRIALS
DURING THE COVID-19 (CORONAVIRUS) PANDEMIC. Available at:
https://ec.europa.eu/health/sites/health/files/files/eudralex/vol-10/
guidanceclinicaltrials_covid19_en.pdf (Accessed August 2020).

EU (2017). European Union. Study on off-label use of medicinal products in the
European Union. Available at: https://ec.europa.eu/health/sites/health/files

FDA (2020). FDA Drug Safety Communication. Available at: https://www.fda.gov/
drugs/drug-safety-and-availability/fda-cautions-against-use-hydroxychloroquine-
or-chloroquine-covid-19-outside-hospital-setting-or.

Financial-Law (2008). Disposizioni per la formazione del bilancio annuale e
pluriennale dello Stato (legge finanziaria 2008). Available at: https://www.
gazzettaufficiale.it/eli/id/2007/12/28/007G0264/sg

Law 648 (1996). Conversione in legge del decreto-legge 21 ottobre 1996, n. 536, recante
misure per il contenimento della spesa farmaceutica e la rideterminazione del tetto
di spesa per l"anno. Available at: https://www.gazzettaufficiale.it/atto/serie_
generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=1996-
12-23&atto.codiceRedazionale=096G0680&elenco30giorni=false

Lother, S. A., Abassi, M., Agostinis, A., Bangdiwala, A. S., Cheng, M. P., Drobot, G.,
et al (2020). Post-exposure prophylaxis or pre-emptive therapy for severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2): study protocol for a
pragmatic randomized-controlled trial. Can. J. Anaesth. 67 (9), 1201–1211.
doi: 10.1007/s12630-020-01684-7
Frontiers in Pharmacology | www.frontiersin.org 4
Mehra, M. R., Desai, S. S., Kuy, S., Henry, T. D., and Patel, A. N. (2020a).
Cardiovascular Disease, Drug Therapy, and Mortality in Covid-19. N. Engl. J.
Med. 382, e102. doi: 10.1056/NEJMoa2007621

Mehra, M. R., Desai, S. S., Ruschitzka, F., and Patel, A. N. (2020b). RETRACTED:
Hydroxychloroquine or chloroquine with or without a macrolide for treatment
of COVID-19: a multinational registry analysis. Lancet. 22, S0140-6736(20)
31180-6. doi: 10.1016/S0140-6736(20)31180-6

Ministry of Health (2020). Available at: http://www.salute.gov.it/portale/news/p3_
2_1_1_1.jsp?lingua=italiano&menu=notizie&p=dalministero&id=4969
(Accessed August 2020).

Pan Pantziarka, L. V., Lydie, M., and Gauthier, B. (2020). Covid19db - An online
database of trials of medicinal products to prevent or treat COVID-19, with a specific
focus on drug repurposing. MedRxiv Prepr. doi: 10.1101/2020.05.27.20114371

Petrini, C., and Brusaferro, S. (2019). Ethics committees and research in Italy:
seeking new regulatory frameworks (with a look at the past). Commentary.
Ann. Ist. Super Sanita 55 (4), 314–318. doi: 10.4415/ANN_19_04_02

Popoli, P. (2020). LA PROMOZIONE E LA VALUTAZIONE DELLA RICERCA
CLINICA DURANTE L"EMERGENZA. Available at: https://www.aifa.gov.it/
documents/20142/1203241/2020-07-29_Popoli.pdf/2f144dd3-2041-212e-
1b4c-084fadc2dbcd (Accessed August 2020).

Pushpakom, S., Iorio, F., Eyers, P. A., Escott, K. J., Hopper, S., Wells, A., et al.
(2019). Drug repurposing: progress, challenges and recommendations. Nat.
Rev. Drug Discovery 18, 41–58. doi: 10.1038/nrd.2018.168

Verbaanderd, C., Rooman, I., Meheus, L., and Huys, I. (2019). On-Label or Off-Label?
Overcoming Regulatory and Financial Barriers to Bring Repurposed Medicines to
Cancer Patients. Front. Pharmacol. 10:1664. doi: 10.3389/fphar.2019.01664

WHO (2020a). RECOVERY Trial. No clinical benefit from use of hydroxychloroquine in
hospitalised patients with COVID-19. Available at: https://www.recoverytrial.net/
news/statement-from-the-chief-investigators-of-the-randomised-evaluation-of-
covid19-therapy-recovery-trial-on-hydroxychloroquine-5-june-2020-no-clinical-
benefit-from-use-of-hydroxychloroquine-inhospitalised-patients-with-covid-19.

WHO (2020b). RECOVERY Trial. Randomised Evaluation of COVID-19 Therapy.
Available at: https://www.recoverytrial.net/news/no-clinical-benefit-from-use-
oflopinavir-ritonavir-in-hospitalised-covid-19-patientsstudied-in-recovery on
01/07/2020.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Gozzo, Longo, Vitale and Drago. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.
September 2020 | Volume 11 | Article 588132

https://doi.org/10.1038/nrclinonc.2015.169
https://doi.org/10.1056/NEJMoa2016638
https://doi.org/10.1056/NEJMoa2001282
https://www.gazzettaufficiale.it/eli/id/2020/03/17/20G00034/sg
https://www.gazzettaufficiale.it/eli/id/2020/03/17/20G00034/sg
https://www.ema.europa.eu/en/news/covid-19-reminder-risk-serious-side-effects-chloroquine-hydroxychloroquine
https://www.ema.europa.eu/en/news/covid-19-reminder-risk-serious-side-effects-chloroquine-hydroxychloroquine
https://www.ema.europa.eu/en/news/covid-19-reminder-risk-serious-side-effects-chloroquine-hydroxychloroquine
https://ec.europa.eu/health/sites/health/files/files/eudralex/vol-10/guidanceclinicaltrials_covid19_en.pdf
https://ec.europa.eu/health/sites/health/files/files/eudralex/vol-10/guidanceclinicaltrials_covid19_en.pdf
https://ec.europa.eu/health/sites/health/files
https://www.fda.gov/drugs/drug-safety-and-availability/fda-cautions-against-use-hydroxychloroquine-or-chloroquine-covid-19-outside-hospital-setting-or
https://www.fda.gov/drugs/drug-safety-and-availability/fda-cautions-against-use-hydroxychloroquine-or-chloroquine-covid-19-outside-hospital-setting-or
https://www.fda.gov/drugs/drug-safety-and-availability/fda-cautions-against-use-hydroxychloroquine-or-chloroquine-covid-19-outside-hospital-setting-or
https://www.gazzettaufficiale.it/eli/id/2007/12/28/007G0264/sg
https://www.gazzettaufficiale.it/eli/id/2007/12/28/007G0264/sg
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=1996-12-23&amp;atto.codiceRedazionale=096G0680&amp;elenco30giorni=false
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=1996-12-23&amp;atto.codiceRedazionale=096G0680&amp;elenco30giorni=false
https://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=1996-12-23&amp;atto.codiceRedazionale=096G0680&amp;elenco30giorni=false
https://doi.org/10.1007/s12630-020-01684-7
https://doi.org/10.1056/NEJMoa2007621
https://doi.org/10.1016/S0140-6736(20)31180-6
http://www.salute.gov.it/portale/news/p3_2_1_1_1.jsp?lingua=italiano&amp;menu=notizie&amp;p=dalministero&amp;id=4969
http://www.salute.gov.it/portale/news/p3_2_1_1_1.jsp?lingua=italiano&amp;menu=notizie&amp;p=dalministero&amp;id=4969
https://doi.org/10.1101/2020.05.27.20114371
https://doi.org/10.4415/ANN_19_04_02
https://www.aifa.gov.it/documents/20142/1203241/2020-07-29_Popoli.pdf/2f144dd3-2041-212e-1b4c-084fadc2dbcd
https://www.aifa.gov.it/documents/20142/1203241/2020-07-29_Popoli.pdf/2f144dd3-2041-212e-1b4c-084fadc2dbcd
https://www.aifa.gov.it/documents/20142/1203241/2020-07-29_Popoli.pdf/2f144dd3-2041-212e-1b4c-084fadc2dbcd
https://doi.org/10.1038/nrd.2018.168
https://doi.org/10.3389/fphar.2019.01664
https://www.recoverytrial.net/news/statement-from-the-chief-investigators-of-the-randomised-evaluation-of-covid19-therapy-recovery-trial-on-hydroxychloroquine-5-june-2020-no-clinical-benefit-from-use-of-hydroxychloroquine-inhospitalised-patients-with-covid-19
https://www.recoverytrial.net/news/statement-from-the-chief-investigators-of-the-randomised-evaluation-of-covid19-therapy-recovery-trial-on-hydroxychloroquine-5-june-2020-no-clinical-benefit-from-use-of-hydroxychloroquine-inhospitalised-patients-with-covid-19
https://www.recoverytrial.net/news/statement-from-the-chief-investigators-of-the-randomised-evaluation-of-covid19-therapy-recovery-trial-on-hydroxychloroquine-5-june-2020-no-clinical-benefit-from-use-of-hydroxychloroquine-inhospitalised-patients-with-covid-19
https://www.recoverytrial.net/news/statement-from-the-chief-investigators-of-the-randomised-evaluation-of-covid19-therapy-recovery-trial-on-hydroxychloroquine-5-june-2020-no-clinical-benefit-from-use-of-hydroxychloroquine-inhospitalised-patients-with-covid-19
https://www.recoverytrial.net/news/no-clinical-benefit-from-use-oflopinavir-ritonavir-in-hospitalised-covid-19-patientsstudied-in-recovery on 01/07/2020
https://www.recoverytrial.net/news/no-clinical-benefit-from-use-oflopinavir-ritonavir-in-hospitalised-covid-19-patientsstudied-in-recovery on 01/07/2020
https://www.recoverytrial.net/news/no-clinical-benefit-from-use-oflopinavir-ritonavir-in-hospitalised-covid-19-patientsstudied-in-recovery on 01/07/2020
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pharmacology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/pharmacology#articles

	The Regulatory Challenges for Drug Repurposing During the Covid-19 Pandemic: The Italian Experience
	Introduction
	Clinical Trials Approval: Successful Attempt of Centralization
	Off-Label Use for Covid-19 and Emergency Approval
	Conclusion
	Author Contributions
	Supplementary Material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


