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Abstract
Background  The coronavirus disease 2019 (COVID-19) pandemic has severely impacted the Italian healthcare system, 
underscoring a dramatic shortage of specialized doctors in many disciplines. The situation affected the activity of the residents 
in neurology, who were also offered the possibility of being formally hired before their training completion.
Aims  (1) To showcase examples of clinical and research activity of residents in neurology during the COVID-19 pandemic 
in Italy and (2) to illustrate the point of view of Italian residents in neurology about the possibility of being hired before the 
completion of their residency program.
Results  Real-life reports from several areas in Lombardia—one of the Italian regions more affected by COVID-19—show 
that residents in neurology gave an outstanding demonstration of generosity, collaboration, reliability, and adaptation to the 
changing environment, while continuing their clinical training and research activities. A very small minority of the residents 
participated in the dedicated selections for being hired before completion of their training program. The large majority of 
them prioritized their training over the option of earlier employment.
Conclusions  Italian residents in neurology generously contributed to the healthcare management of the COVID-19 pandemic 
in many ways, while remaining determined to pursue their training. Neurology is a rapidly evolving clinical field due to 
continuous diagnostic and therapeutic progress. Stakeholders need to listen to the strong message conveyed by our residents 
in neurology and endeavor to provide them with the most adequate training, to ensure high quality of care and excellence 
in research in the future.
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Introduction

The pandemic due to the coronavirus disease 2019 (COVID-
19) has severely impacted the healthcare system in the world 
and in Italy for a sustained period of time [1–3]. Since March 
2020, the majority of Italian hospitals have rapidly shifted 
their target and mission from non-urgent, specialized, or 
highly specialized care to urgent and non-urgent COVID-19 
care. During the first wave of the pandemic, the impact hit 
mostly the North Italian Regions, but then the entire Italian 

territory during the second wave, which affected also regions 
relatively spared by the first wave.

In this setting, and considering the pre-existent limited 
availability of specialists, Italian hospitals found themselves 
in a critical shortage of doctors. The scary gap was par-
tially filled with the support of residents in those hospitals 
that delivered training for residents in the different medi-
cal programs. For most of the residents, the choice to help 
COVID-19-dedicated wards entailed the interruption of their 
discipline-specific training, which was anyway made ines-
capable by the generalized reconversion of wards dedicated 
to their discipline into COVID-dedicated structures.

The Italian government sought to facilitate and formal-
ize the contribution of residents to the management of the 
COVID-19 crisis by releasing an urgent decree aimed at 
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potentiating the National Health System. Basically, the 
decree allowed hospitals to hire residents in their 2 last years 
of training program (DECRETO-LEGGE 9 marzo 2020, 
“Disposizioni urgenti per il potenziamento del Servizio San-
itario Nazionale in relazione all’emergenza COVID-19”). 
In this setting, the classic training in neurology, as in many 
other disciplines, was deeply challenged.

In this paper, we illustrate representative real-world expe-
riences showing the practical reaction of residents in univer-
sity hospitals hosting a residency program in Lombardia, the 
Italian region most affected by both waves of COVID-19, 
with its more than 500,000 cases at the time of writing. Fur-
thermore, we present the data of a survey conducted among 
the Italian residents in neurology to gather their point of 
view about the possibility of being formally hired according 
to the governmental decree.

Real‑world experiences in Northern Italy

Pavia

The neurology residency program at the University of 
Pavia has its official clinical site at the National Neurologi-
cal Research Institute C. Mondino Foundation, a standing 
alone neurological hospital with more than 130 beds dis-
tributed in units specialized in different neurological fields: 
movement disorders, multiple sclerosis, headaches, stroke 
and emergency neurology, neuroinfectivology, general neu-
rology, neurorehabilitation, and child neuropsychiatry. The 
training also includes rotations at the stroke unit located in 
the General Hospital of Pavia, Policlinico San Matteo.

During the first COVID-19 wave, the rotation of residents 
in the different units of the program network were severely 
impacted due to the internal re-organization at the Mondino 
Institute and because of the increased demand of support 
from the stroke unit located in the General Hospital. More 
residents were dislocated to this latter unit. At the same time, 
more residents were called to support the neurorehabilitation 
unit of the Mondino Foundation, one of the few neuroreha-
bilitation units in Lombardy that remained COVID-19-free 
and was therefore overwhelmed by requests of admission of 
COVID-19-negative neurological patients in need of reha-
bilitation from different hospitals of the Lombardia Region.

Soon, the Mondino governance realized the need to open 
a unit dedicated to the acute care of neurological patients 
who tested positive for COVID-19 (with/without neurologi-
cal manifestations of coronavirus disease) to accommodate 
their specific care requirements, and thus, the residents’ rota-
tions were adapted to also cover the said unit.

The situation was quite similar during the second wave, 
with the difference that the COVID unit at the Mondino 

Institute was immediately re-activated and some additional 
beds were dedicated to COVID-free acute stroke patients.

In this year lived with COVID, all the Pavia neurol-
ogy residents have given an outstanding demonstration of 
generosity, collaboration, reliability, and adaptation to the 
changing environment. Probably as the consequence of 
their dedication to work and the huge effort sustained by 
their tutors to continue the practical training and to deliver 
remote theoretical teaching, all the residents have passed 
their annual evaluation last November. They also managed 
to continue their research activities and to expand them to 
include COVID-related issues [4–7].

None of the Pavia residents in neurology has applied for 
the hiring procedures in other hospitals according to the gov-
ernmental decree.

Milan

The University of Milan Medical School provides the sec-
ond largest residency program in Italy articulated with seven 
different teaching hospitals. The institutions have been dif-
ferently affected by the reconversion of wards into COVID-
dedicated structures and some of them have been completely 
reconverted to dedicated COVID-19 wards in the first and 
second pandemic waves. The second wave reproduced the 
same situation. As a consequence, several neurology resi-
dents were recruited or volunteered for COVID-19-dedicated 
wards.

Overall, the COVID-19 pandemic had a negative effect 
on the formation as neurologists concerning didactics, 
clinical, and research training. Training abroad has been 
canceled or postponed. Virtual and remote learning have 
been implemented and different surveys demonstrated the 
concern to ensure continued quality of trainees’ neurologic 
education [7]. Neurology residents also largely contributed 
in describing the neurological aspects of COVID-19 with 
original studies [8, 9]. Some of the residents in neurology 
applied for the hiring in other hospitals according to the 
governmental decree.

All the Milano neurology residents have given an out-
standing demonstration of collaboration providing an excel-
lent standard of care even in the non-neurological wards. All 
the residents have passed their annual evaluation on Novem-
ber 2020 with excellent marks.

Brescia

The neurology residency program at the University of 
Brescia has its official clinical site at the ASST Spedali 
Civili of Brescia, a teaching hospital with more than 1000 
beds including 40 beds of general neurology, 10 beds of 
vascular neurology and stroke unit, and 4 beds of day 
hospital. Additionally, there is an out-patient-dedicated 
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neuropathophysiology unit (EEG, EMG/ENG, EPs, Epi-
lepsy Centre, Sleep Centre). The neurology units include 
an out-patient service for movement disorders, neuroim-
munology, headaches, stroke and emergency neurology, 
neuroinfectivology, neurodegenerative disorders, neuro-
muscular diseases, and neuropsychology. The training also 
includes rotations at the neurology units of three different 
hospitals such as Poliambulanza Hospital (Brescia), ASST 
Franciacorta (Chiari), and ASST Cremona. Furthermore, 
the school is committed with two rehabilitation centers 
(Centro Don Gnocchi di Rovato and FERB Trescore Bal-
neario). The education program included formal lessons, 
study groups, journal clubs, and clinical rounds and all are 
involved in active scientific activity.

At the beginning of the COVID-19 outbreak, the rota-
tion of residents in the different units of the program net-
work was interrupted according to the university indica-
tion. Most of them were initially dedicated to outpatients, 
but this activity was also soon interrupted. On March 8th, 
a new rotation schedule was established, which limited the 
residents program to the neurology units and the emer-
gency room H24 of the Teaching Hospital of Brescia. By 
March 24th, a 16-bed NeuroCOVID Unit was established 
in the teaching hospital in Brescia and residents were 
called to support its activity H24. At this point, rotation 
of the residents included the General Neurology Unit, the 
Vascular Neurology and Stroke Unit, the Neurophysiopa-
thology Unit, and the NeuroCOVID Unit. Residents were 
also on call during the night shifts for all the services and 
tutored by the H24 senior neurologists. The other neurol-
ogy units of the school education network were closed 
for the entire first-wave lockdown. By the end of May, 
the NeuroCOVID Unit closed while the other neurology 
units reopened and the residents started to rotate again 
within the entire network. In October 2021, when the 
second wave started, the NeuroCOVID Unit was rapidly 
reactivated. This time, residents maintained the ordinary 
rotation regimen whereas only three residents voluntarily 
asked to work in the NeuroCOVID Unit, supporting data 
entry, clinical assistance, and research studies. Notewor-
thy, all residents were involved in different research activi-
ties on neuroCOVID-19 patients and contributed to many 
scientific papers [9–15], while continuing their theoreti-
cal education by means of virtual training (journal clubs, 
clinical rounds, and academic lectures). All residents went 
through and passed the annual examination according to 
planned schedule, and they were actively involved in the 
“End-of-Year Highlights” session presenting their scien-
tific progresses and programs.

Only one resident (attending the 4th year of the school) 
applied with success for the hiring procedure and since 
November is now part of the staff of the NeuroCOVID 
Unit.

The national survey to gather the feedback 
from residents

In June 2020, a questionnaire was created by the authors 
with the help of a group of residents and was circulated 
by e-mail to the Italian residents in neurology attend-
ing the 35 neurology residency programs of the Italian 
Universities.

The questionnaire was formed by two sections: the first 
one was aimed at profiling the residents (information about 
the region where their school was set and their year into 
residency); the second one was formed by three questions 
with associated sub-questions (supplementary information 
1). The questionnaire inquired about the participation in 
the selection for hire dedicated to residents in neurology 
according to the decree, and investigated the reasons for 
participating or for abstaining, respectively. Those resi-
dents who participated in the selection for hire were asked 
about their experience. Those who abstained from par-
ticipating were asked whether they would be willing to 
participate in future competitions.

Participation to the survey was free. Replies received 
by e-mail were collected by a person who was not involved 
in the study and in data analysis (CT Secretary). This per-
son was instructed to populate a fully anonymized excel 
datasheet with the answers to questions that are evaluated 
in this paper.

With regard to ethical issues, given the independent 
nature of the survey, the measures taken to ensure ano-
nymity, and the absence of sensitive patients’ data in the 
questionnaire, and in accordance with Italian regulations, 
no formal approval of the survey was required from the 
Institutional Review Boards of the participating centers.

Results

A total of 549 questionnaires from 30 out of the 35 neurol-
ogy residency programs were returned. Of these, 257 were 
from the residents in their 3rd and 4th year of training and 
are presented here, in consideration of the fact that only 
the 3rd and 4th year were granted the option to participate 
in the dedicated selection for hire according to the national 
decree.

Anwers to question 1
Did you participate in the selection-for-hire dedicated 

to Residents in Neurology, according to the decree of 
March 9, 2020, aimed at hiring doctors for the care of 
patients during the COVID-19 crisis?

Only 14 residents answered “yes” to this question, and 
201 replied negatively. For the remaining 42 residents, the 
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question was “not applicable” because no selection-for-
hire was available in the regions where their program was 
located. The geographic distribution of the residents who 
participated in the dedicated competitions were as follows: 
Lombardia (n 4), Emilia Romagna (n 4), Campania (n 2), 
Lazio (n 2), Marche (n 1).

The reasons for participating were as follows: “Desire to 
actively contribute with my professional support during the 
health emergency” for 13 respondents. One of them also 
indicated “Economic opportunity,” and another “Training 
opportunity.” The answer was missing for the remaining 
residents.

Only 4 out of the 14 residents who participated in the 
selection for hire were actually hired; all of whom were 
employed in team management of patients and felt ade-
quately trained for the duties they were assigned to. Only 2 
of them reported that they received some training from the 
staff of the hospital where they were hired.

For those 201 residents who did not participate in the 
selection for hire dedicated to residents in neurology, the 
reasons behind their decision are illustrated in Fig. 1.

Answers to question 2
Once this health emergency is over, would you be will-

ing to participate in a competition dedicated to residents 
in a hospital within the training network or your residency 
program?

The large majority of residents answered “yes” to this 
question: 195 out of 254 (76.7%), but still they preferred 
being hired in their 4th year of residency (Fig. 2).

Answers to question 3
Once this health emergency is over, would you be will-

ing to participate in a competition dedicated to residents in 

a hospital outside the training network or your residency 
program?

The majority of residents answered “yes” to the question 
in a percentage that was slightly lower as compared to ques-
tion 2: 159 out of 254 (62.6%). In this case, the preference 
regarding the year into training was less informative as we 
counted 111 missing answers.

Discussion

The data obtained from the real-world experience in repre-
sentative neurology residency programs in Italy and from 
the answers to the survey show that a relevant number of 
residents in neurology generously offered their professional 
support during the COVID-19 pandemic in the hospitals 
where they were being trained. This evidence is in keeping 
with the output of the survey conducted among the residents, 
which confirms their willingness to give their contribution 
to the health crisis. The results of the survey also clearly 
underscore the determination of the residents to complete 
their training in the best possible way. This is suggested by 
the very low number of residents who participated in the 
dedicated selections for hire and by the motivations provided 
for such a decision. The very large majority of residents 
were favorable to being hired in the hospital where they were 
performing training, but they preferred to do it mostly in 
their 4th year, once again prioritizing training over early 
employment.

The residency in neurology, whose duration in Italy was 
5 years until 2015, has then been reduced to 4 years due 
to a political decision whose motivations are beyond the 

Other reasons

Missing answer

I was already ac�vely contribu�ng to the health emergency
in the hospital where I was doing my Residency

In the Region I work there was no recruitment call

I did not feel adequately trained to be of help 

I did not feel it was useful for my training, although it
was affected by the pandemics

I did not feel it was useful for my training, which
con�nued regularly

57

7

5

17

18

36

62

0 10 20 30 40 50 60 70

Fig. 1   Reasons for not participating in the selection-for-hire dedicated to the residents in neurology, according to the Decree of March 9, 2020. 
Data are presented as absolute number. One subject ticked two options
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scope of this manuscript. A recent analysis of the European 
residency programs in neurology [16] revealed the lack of 
harmonization as regards the duration of the neurology 
residency programs across Europe, and only a minority of 
countries adopted the 48-month duration like Italy. On the 
contrary, in most of the European countries, the duration 
of the neurology residency programs is 60 months. Such 
a duration is consistent with the recommendations of the 
European Union of Medical Specialists (UEMS, Union 
Européenne des Médecins Spécialistes), section of Neurol-
ogy [17], which require a minimum of 4 years of core neu-
rology training, plus additional months for external medi-
cal disciplines. Another issue that requires attention is the 
final examination, an important element of the residency 
training program. Harmonization of a European examina-
tion has been initiated via the European Board of Examina-
tion organized by the UEMS, Section of Neurology (https://​
www.​uems-​neuro​board.​org/​web/​index.​php/​europ​ean-​board-​
exami​nation). However, in Italy, this examination is not con-
sidered equivalent to the national certification, even if it has 
been recommended by several directors of Italian residency 
programs. A critical reevaluation of the structure of the neu-
rology residency program has been proposed [18]. This fore-
sees that the first 2 years of the program are mostly devoted 
to basic neurology in the in-patient and out-patient services 
of emergency, intensive care, and neurological units. The 
second part of the residency program should instead be more 
focused on neurological subspecialities, e.g., stroke, move-
ment disorders, and neurorehabilitation (European Training 
Requirements for Neurology, version 2020, submitted).

Neurology is rapidly evolving as a result of continu-
ous diagnostic and therapeutic progress, which influences 
the daily work of the neurologist. COVID-19 represents a 

striking example of the required continuous flexibility of 
modern neurology. Targeted actions need to be put in place 
by stakeholders to deliver the most adequate training to resi-
dents in neurology, to ensure quality of care and excellence 
in research.

The increasing knowledge about the impact of COVID-19 
on the nervous system and the growing awareness that new 
global health crises that may occur in the future impose the 
need to expand the interest of neurologists and require a crit-
ical reevaluation of the structure of the neurology residency 
program in order to achieve the necessary blend between 
management of emergency conditions and expertise in neu-
rological subspecialities [19].
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Fig. 2   A) Answers to the 
question “Once this health 
emergency is over, would you 
be willing to participate in a 
selection-for-hire reserved to 
Residents in Neurology in a 
hospital within the training 
network of your Residency 
program?” B) The bars show 
the preferred time to participate 
in a selection-for-hire dedicated 
to residents in neurology in a 
hospital within the training net-
work of the residency program 
for those who answered “yes” in 
A. Data are presented as abso-
lute number (%). One subjects 
ticked two options. One missing 
answer in A and 3 missing 
answers in B 

195

59

If your answered ‘yes’

42

148

2

Already in 
my 3rd year

Only in my
4th year

No preferenceYes NO

n.  3 missing answers

(76.7%)

(23.3%)

(22.1%)

(77.8%)

n. 1 missing answer

A) B)

4429Neurological Sciences (2021) 42:4425–4431

https://www.uems-neuroboard.org/web/index.php/european-board-examination
https://www.uems-neuroboard.org/web/index.php/european-board-examination
https://www.uems-neuroboard.org/web/index.php/european-board-examination
https://doi.org/10.1007/s10072-021-05346-4


1 3

otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 Holshue ML et al (2020) First case of 2019 novel coronavirus in 
the United States. N Engl J Med 382(10):929–936. https://​doi.​org/​
10.​1056/​NEJMo​a2001​191

	 2.	 Dong E, Du H, Gardner L (2020) An interactive web-based 
dashboard to track COVID- 19 in real time. Lancet Infect Dis 
20(5):533–534. https://​doi.​org/​10.​1016/​S1473-​3099(20)​30120-1

	 3.	 World Health Organization (2020) Coronavirus disease 2019 
(COVID-19) situation report–44. Geneva, Switzerland: World 
Health Organization. https://​www.​who.​int/​docs/​defau​lt-​source/​
coron​aviru​se/​situa​tion-​repor​ts/​20200​304-​sitrep-​44-​covid-​19.​pdf?​
sfvrsn=​93937​f92_6. (Accessed February 6, 2021)

	 4.	 Delussi M, Gentile E, Coppola G, Prudenzano AMP, Rainero I, 
Sances G, Abagnale C, Caponnetto V, De Cesaris F, Frattale I, 
Guaschino E, Marcinnò A, Ornello R, Pistoia F, Putortì A, Roca 
ME, Roveta F, Lupi C, Trojano M, Pierelli F, Geppetti P, Sacco 
S, de Tommaso M (2020) Investigating the effects of COVID-19 
quarantine in migraine: an observational cross-sectional study 
from the Italian National Headache Registry (RICe). Front Neurol 
11:597881. https://​doi.​org/​10.​3389/​fneur.​2020.​597881

	 5.	 Zito A, Alfonsi E, Franciotta D, Todisco M, Gastaldi M, Cotta 
Ramusino M, Ceroni M, Costa A (2020) COVID-19 and Guillain-
Barré Syndrome: a case report and review of literature. Front Neu-
rol 11:909. https://​doi.​org/​10.​3389/​fneur.​2020.​00909

	 6.	 Mallucci G, Zito A, Fabbro BD, Bergamaschi R (2020) Asympto-
matic SARS-CoV-2 infection in two patients with multiple sclero-
sis treated with fingolimod. Mult Scler Relat Disord 45:102414. 
https://​doi.​org/​10.​1016/j.​msard.​2020.​102414

	 7.	 Abati E, Costamagna G (2020) Education research: effect of the 
COVID-19 pandemic on neurology trainees in Italy - a residents-
driven survey. Neurology 95:1061–1066. https://​doi.​org/​10.​1212/​
WNL.​00000​00000​010878

	 8.	 Calcagno N, Colombo E, Maranzano A, Pasquini J, Keller Sarm-
iento IJ, Trogu F, Silani V (2020) Rising evidence for neurologi-
cal involvement in COVID-19 pandemic. Neurol Sci 41(6):1339–
1341. https://​doi.​org/​10.​1007/​s10072-​020-​04447-w

	 9.	 Pasquini J, Maremmani C, Salvadori S, Silani V, Ticozzi N (2021) 
Testing olfactory impairment in acute and recovered COVID-19 
patients: a single center study in Italy. Neurol Sci 26:1–7. https://​
doi.​org/​10.​1007/​s10072-​021-​05200-7

	10.	 Filosto M, Cotti Piccinelli S, Gazzina S, Foresti C, Frigeni B, Ser-
valli MC, Sessa M, Cosentino G, Marchioni E, Ravaglia S, Briani 
C, Castellani F, Zara G, Bianchi F, Del Carro U, Fazio R, Filippi 
M, Magni E, Natalini G, Palmerini F, Perotti AM, Bellomo A, 
Osio M, Scopelliti G, Carpo M, Rasera A, Squintani G, Doneddu 
PE, Bertasi V, Cotelli MS, Bertolasi L, Fabrizi GM, Ferrari S, 
Ranieri F, Caprioli F, Grappa E, Broglio L, De Maria G, Leggio 
U, Poli L, Rasulo F, Latronico N, Nobile-Orazio E, Padovani A, 
Uncini A (2020) Guillain-Barré syndrome and COVID-19: an 
observational multicentre study from two Italian hotspot regions. 
J Neurol Neurosurg Psychiatry 92(7):751–756. https://​doi.​org/​10.​
1136/​jnnp-​2020-​324837

	11.	 Pilotto A, Benussi A, Libri I, Masciocchi S, Poli L, Premi E, 
Alberici A, Baldelli E, Bonacina S, Brambilla L, Benini M, Cara-
tozzolo S, Cortinovis M, Costa A, Cotti Piccinelli S, Cottini E, 
Cristillo V, Delrio I, Filosto M, Gamba M, Gazzina S, Gilberti N, 
Gipponi S, Giunta M, Imarisio A, Liberini P, Locatelli M, Schiano 

F, Rao R, Risi B, Rozzini L, Scalvini A, Vergani V, Volonghi I, 
Zoppi N, Borroni B, Magoni M, Leonardi M, Zanusso G, Ferrari 
S, Mariotto S, Pezzini A, Gasparotti R, Paolillo C, Padovani A 
(2020) COVID-19 impact on consecutive neurological patients 
admitted to the emergency department. J Neurol Neurosurg Psy-
chiatry 92(2):218–220. https://​doi.​org/​10.​1136/​jnnp-​2020-​323929

	12.	 Pilotto A, Masciocchi S, Volonghi I, Crabbio M, Magni E, De 
Giuli V, Caprioli F, Rifino N, Sessa M, Gennuso M, Cotelli MS, 
Turla M, Balducci U, Mariotto S, Ferrari S, Ciccone A, Fiacco 
F, Imarisio A, Risi B, Benussi A, Premi E, Focà E, Caccuri F, 
Leonardi M, Gasparotti R, Castelli F, Zanusso G, Pezzini A, Pado-
vani A; ENCOVID Study Group (2020) Clinical presentation and 
outcomes of SARS-CoV-2 related encephalitis: the ENCOVID 
multicentre study. J Infect Dis 223(1):28–37. https://​doi.​org/​10.​
1093/​infdis/​jiaa6​09

	13.	 Caratozzolo S, Zucchelli A, Turla M, Cotelli MS, Fascendini S, 
Zanni M, Bianchetti A, Psy MP, Rozzini R, Boffelli S, Cappuc-
cio M, Psy FG, Psy CV, Bellandi D, Caminati C, Gentile S, Psy 
EL, Di Fazio I, Psy MZ, Vezzadini G, Psy CF, Psy MC, Psy RT, 
Psy SP, Scalvini A, Di Cesare M, Psy MG, Falanga L, Medici N, 
Palamini N, Psy EZ, Psy EG, Bellelli G, Marengoni A, Trabuc-
chi M, Padovani A, COVIDEM Network (2020) The impact of 
COVID-19 on health status of home-dwelling elderly patients 
with dementia in East Lombardy, Italy: results from COVIDEM 
network. Aging Clin Exp Res 32(10):2133–2140. https://​doi.​org/​
10.​1007/​s40520-​020-​01676-z

	14.	 Benussi A, Premi E, Pilotto A, Libri I, Pezzini A, Paolillo C, 
Borroni B, Magoni M, Padovani A (2021) Effects of COVID-19 
outbreak on stroke admissions in Brescia, Lombardy. Italy Eur J 
Neurol 28(1):e4–e5. https://​doi.​org/​10.​1111/​ene.​14505

	15.	 Benussi A, Pilotto A, Premi E, Libri I, Giunta M, Agosti C, Alber-
ici A, Baldelli E, Benini M, Bonacina S, Brambilla L, Caratozzolo 
S, Cortinovis M, Costa A, CottiPiccinelli S, Cottini E, Cristillo V, 
Delrio I, Filosto M, Gamba M, Gazzina S, Gilberti N, Gipponi S, 
Imarisio A, Invernizzi P, Leggio U, Leonardi M, Liberini P, Loca-
telli M, Masciocchi S, Poli L, Rao R, Risi B, Rozzini L, Scalvini 
A, Schiano di Cola F, Spezi R, Vergani V, Volonghi I, Zoppi N, 
Borroni B, Magoni M, Pezzini A, Padovani A (2020) Clinical 
characteristics and outcomes of inpatients with neurologic dis-
ease and COVID-19 in Brescia Italy. Neurology 95(7):e910–e920. 
https://​doi.​org/​10.​1212/​WNL.​00000​00000​009848

	16.	 Pilotto A, Odolini S, Masciocchi S, Comelli A, Volonghi I, 
Gazzina S, Nocivelli S, Pezzini A, Focà E, Caruso A, Leonardi 
M, Pasolini MP, Gasparotti R, Castelli F, Ashton NJ, Blennow K, 
Zetterberg H, Padovani A (2020) Steroid-responsive encephalitis 
in coronavirus disease 2019. Ann Neurol 88(2):423–427. https://​
doi.​org/​10.​1002/​ana.​25783

	17.	 Kleineberg NN, van der Meulen M, Franke C, Klingelhoefer L, 
Sauerbier A, Di Liberto G, Carvalho V, Berendse HW, Deuschl G 
(2020) Differences in neurology residency training programmes 
across Europe - a survey among the Residents and Research Fel-
low Section of the European Academy of Neurology national 
representatives. Eur J Neurol 27(8):1356–1363. https://​doi.​org/​
10.​1111/​ene.​14242

	18.	 https://​www.​uems.​eu/__​data/​assets/​pdf_​file/​0018/​44451/​UEMS-​
2016.​14-​Europ​ean-​Train​ing-​Requi​remen​ts-​Neuro​logy.​pdf 
(Accessed Feb 6 2020)

	19.	 van der Meulen M, Kleineberg NN, Schreier DR, García-Azorin 
D, Di Lorenzo F (2020) COVID-19 and neurological training in 
Europe: from early challenges to future perspectives. Neurol Sci 
41(12):3377–3379. https://​doi.​org/​10.​1007/​s10072-​020-​04723-9

Publisher’s note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

4430 Neurological Sciences (2021) 42:4425–4431

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1056/NEJMoa2001191
https://doi.org/10.1056/NEJMoa2001191
https://doi.org/10.1016/S1473-3099(20)30120-1
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200304-sitrep-44-covid-19.pdf?sfvrsn=93937f92_6
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200304-sitrep-44-covid-19.pdf?sfvrsn=93937f92_6
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200304-sitrep-44-covid-19.pdf?sfvrsn=93937f92_6
https://doi.org/10.3389/fneur.2020.597881
https://doi.org/10.3389/fneur.2020.00909
https://doi.org/10.1016/j.msard.2020.102414
https://doi.org/10.1212/WNL.0000000000010878
https://doi.org/10.1212/WNL.0000000000010878
https://doi.org/10.1007/s10072-020-04447-w
https://doi.org/10.1007/s10072-021-05200-7
https://doi.org/10.1007/s10072-021-05200-7
https://doi.org/10.1136/jnnp-2020-324837
https://doi.org/10.1136/jnnp-2020-324837
https://doi.org/10.1136/jnnp-2020-323929
https://doi.org/10.1093/infdis/jiaa609
https://doi.org/10.1093/infdis/jiaa609
https://doi.org/10.1007/s40520-020-01676-z
https://doi.org/10.1007/s40520-020-01676-z
https://doi.org/10.1111/ene.14505
https://doi.org/10.1212/WNL.0000000000009848
https://doi.org/10.1002/ana.25783
https://doi.org/10.1002/ana.25783
https://doi.org/10.1111/ene.14242
https://doi.org/10.1111/ene.14242
https://www.uems.eu/__data/assets/pdf_file/0018/44451/UEMS-2016.14-European-Training-Requirements-Neurology.pdf
https://www.uems.eu/__data/assets/pdf_file/0018/44451/UEMS-2016.14-European-Training-Requirements-Neurology.pdf
https://doi.org/10.1007/s10072-020-04723-9


1 3

Authors and Affiliations

Cristina Tassorelli1,2   · Vincenzo Silani3,4 · Alessandro Padovani5 · Paolo Barone6 · Paolo Calabresi7,8 · 
Paolo Girlanda9 · Leopnardo Lopiano10 · Luca Massacesi11 · Salvatore Monaco12 · Marco Onofrj13 · 
Gioacchino Tedeschi14 · Alfredo Berardelli15,16

1	 Department of Brain and Behavioural Sciences, University 
of Pavia, Pavia, Italy

2	 IRCCS Mondino Foundation, Via Mondino 2, 27100 Pavia, 
Italy

3	 Department of Neurology‑Stroke Unit and Laboratory 
Neuroscience, Istituto Auxologico Italiano, IRCCS, Milan, 
Italy

4	 Department of Pathophysiology and Transplantation “Dino 
Ferrari Center”, University of Milan, Milan, Italy

5	 Department of Clinical and Experimental Sciences, 
Neurology Unit, University of Brescia, Brescia, Italy

6	 Department of Medicine, Surgery and Dentistry, University 
of Salerno, Salerno, Italy

7	 Neurology Unit, Fondazione Policlinico Universitario 
A. Gemelli IRCCS, Rome, Italy

8	 Department of Neuroscience, Università Cattolica del Sacro 
Cuore, Rome, Italy

9	 Department of Clinical and Experimental Medicine, 
University of Messina, Messina, Italy

10	 Department of Neuroscience, University of Torino, Turin, 
Italy

11	 Department of Neurosciences, Drug and Child Health, 
University of Florence, Florence, Italy

12	 Department of Neurosciences, Biomedicine and Movement 
Sciences, University of Verona, Verona, Italy

13	 Department of Neuroscience, Imaging and Clinical Sciences 
“G. D’Annunzio”, University of Chieti, Chieti, Italy

14	 Department of Advanced Medical and Surgical Sciences, 
University of Campania “Luigi Vanvitelli”, Napoli, Italy

15	 Department of Human Neurosciences, Sapienza University 
of Rome, Rome, Italy

16	 IRCCS Neuromed Institute, Pozzilli, IS, Italy

4431Neurological Sciences (2021) 42:4425–4431

http://orcid.org/0000-0003-1513-2113

	The contribution of the Italian residents in neurology to the COVID-19 crisis: admirable generosity but neurological training remains their priority
	Abstract
	Background 
	Aims 
	Results 
	Conclusions 

	Introduction
	Real-world experiences in Northern Italy
	Pavia
	Milan
	Brescia

	The national survey to gather the feedback from residents
	Results
	Discussion
	Acknowledgements 
	References


