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The main consequence of the COVID-19 pandemic has been to increase 
the distance between patients and their doctors and to limit the opportu-
nities to compare experiences and clinical cases in the medical community. 
Based on this, we adopted a strategy to create networks with the ambition to 
break down these distances and to unify the process of care and management. 
Here we report the results and perspectives of our efforts and studies.  
A summary of the presentations on the topic, held during the webinars or-
ganized for macro-areas by the Italian Association of Myology with the aim 
of raising awareness among “non-expert doctors” who deal with neuromus-
cular disorders in the era of COVID-19 was collected and here reported. 
Although the macro-areas responded in different way to the problems of neuro-
muscular patients in the era of COVID-19, they all have tried to create a net-
work between doctors and opportunity for education and information, with 
the secondary outcome to have shared process of care and management. Tele-
medicine, virtual meetings and the strengthening of national and internation-
al networks, through research projects, were the nodal and common points. 
Due to their complexity, neuromuscular diseases had already taught clinicians the 
importance of multidisciplinary confrontation. COVID-19 has further strength-
ened the need to create links between clinicians and experts, even of different na-
tionalities, in order to guarantee to patients the best possible care, but above all, 
access and continuity of care even in critical periods. Adequate answers have been 
given to these problems, though there is still a lot to improve.

Key words: neuromuscular disorders, COVID-19 pandemic, telemedicine, networks



How to define and enhance diagnostic and assistance pathways in neuromuscular diseases during the COVID-19 pandemic

173

Introduction
The impact of coronavirus disease 19 (COVID-19) 

pandemic in the care of many diseases, and in particular 
rare, chronic and disabling diseases such as Neuromuscu-
lar Disorders (NMDs) has been significant.

National health care services underwent a radical 
reorganization, with in-person consultations being post-
poned, and not considered urgent treatments delayed or 
canceled. In addition, there was a rapid implementation 
of remote approaches to patients 1. 

Therefore, patients with NMDs not having guaran-
tees of care and treatment as before the pandemic were 
at greater risk of developing severe acute respiratory 
syndrome-coronavirus-2 (SARS-CoV-2) infection  2 and 
experienced deeper distress than to other patients, and 
prolonged home isolation 1. 

A multicentric national survey 3 promoted by the Ital-
ian Association of Myology (AIM) showed since the first 
period of the pandemic, a significant malfunction of clini-
cal and support services for patients affected by NMDs at 
national level, with the following outcomes. First, 40% 
of surveyed tertiary neuromuscular centers reported a re-
duction in outpatient visit and examinations, while 22% 
postponed in-hospital administration of therapies and the 
vast majority (93%) reduced or suspended rehabilitative 
services and on-site outpatient visits. Second, the pos-
sible worsening of all NMD conditions due to the indirect 
consequences of the pandemic SARS-CoV-2 infection, as 
well as the need to stop or significantly restrict the access 
to clinical trials, was also reported 3.

Because of these critical issues, the community of 
NMDs medical experts tried to reconsider the gold stan-
dard of excellence in disease management, evaluating the 
risk/benefit ratio of specific interventions (pharmacologi-
cal and rehabilitative), with respect to the possibility of 
exposure to the disease. They also re-thought the clini-
cal trial procedures to ensure remote participation in all 
phases of the study, from enrollment to drug administra-
tion and follow-up 4. 

This effort was also made in Italy with the aim of cre-
ating an approach shared by all Italian third-level centers 
and facilitating an early diagnosis also at local level.

Thus, the AIM Board proposed a series of webinars 
aimed at raising awareness among “less experienced” 
doctors to create a network that could support patients, 
despite the lack of medical care and the isolation imposed 
by the COVID-19 pandemic.

Here we report the Italian experience derived from 
sharing a “new approach to care” during these webinars 
divided into two macro-areas of our Country (North-Cen-
ter and Center-South Italy).

Methods
The experience on the management of the neuro-

muscular patient during the COVID-19 pandemic, shared 
through lectures presented in the webinars and entitled 
“The management of the patient with neuromuscular dis-
ease in the pandemic period: from telemedicine to the 
vaccine experience” is proposed below by comparing, for 
simplicity, two national macro-areas.

Results
North-Central Italy 

In the North-Center, the first Italian macro-area that 
faced the spread of COVID-19 pandemic, the main strate-
gy adopted was to create networks to reduce the distances 
imposed by the pandemic and to standardize the care and 
management process. This was possible by defining three 
types of networks, networks between stakeholders, re-
gional networks and national/international networks. To 
improve the network between doctor and patient, face-to-
face visits were replaced by telemedicine appointments. 
This modality cannot replace the direct neuromuscular 
examination but has the advantage of monitoring the pa-
tient’s clinical status through anamnestic collection and 
the tests performed. 

A rehabilitation experience using telemedicine was 
also reported  5. Notably, a 28-year-old man with Char-
cot-Marie-Tooth disease who had received a probable 
SARS-CoV-2 infection, was able to benefit of continuing 
hand rehabilitation after tendon transfer surgery via tele-
rehabilitation. It was also possible to advise the patient on 
ways to prevent the spread of infection and to cope with 
restrictions that limited outpatient visits 5.

In Padua, particular attention was paid to the reor-
ganization of the paediatric palliative care (PPC) referral 
service. The improvement of their standard of care was 
achieved by collecting data on the consequences of CO-
VID-19, by holding multidisciplinary meetings to share 
the approach with professionals involved in PPC in the 
Veneto region and by preparing educational material on 
COVID-19 for patients and their families. The data col-
lected were used to assess real needs, and to develop a 
more appropriate reorganization model 6. The following 
strategies were in particular put in place: (i) a 24-hour 
telephone service assisted by an experienced nurse; (ii) 
the reduction as much as possible of non-urgent home 
activities, to favor urgent follow up and critical interven-
tions; (iii) the management of non-urgent needs through 
advice and 24-hour training for the COVID-19 emergen-
cy for healthcare professionals and families; (iv) monitor-
ing and training of patients and families through the use 
of telemedicine through nursing telephone monitoring 
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every 15-30 days; (v) converting physiotherapy activity 
into therapist-led video call interventions; (vi) mandatory 
SARS-CoV-2 swab testing for patients and relatives prior 
their admission to the hospitals 6.

The PPC referral service in Padua collected also 
experiences in children with SMA who were obliged to 
postpone their hospital-based therapy (i.e., infusions of 
nusinersen®). Forty-eight % of parents of children with 
SMA perceived a worsening of muscle strength, although 
no correlation between delayed treatment and changes 
in functional scores in short and long term assessments 
was found 7. This discordant perception is mainly due to a 
state of parental anxiety related to the suspension of ther-
apy and physiotherapy, and to a perception of changes in 
their QoL. 

In accordance with this statement, an important study 
was carried out in Lombardy with the aim to evaluate the 
consequences of COVID-19 pandemic measures and 
prolonged home isolation on quality of life (QoL) and 
perceived disease burden 8. Between February and May 
2020, 350 NMD patients underwent a telephone inter-
view. The results showed that the virus outbreak impaired 
some aspects of QoL and affected access to outpatient 
care and ancillary services, with limited use of remote 
alternatives 8. 

At the regional level, a study from the Liguria re-
gion analyzed the impact of SARS-CoV-2 infection on 
patients with NMD and in particular on those affected by 
Myasthenia Gravis and Guillain Barré syndrome (GBS), 
in consideration of their standard immunosuppressive 
therapy. The study concluded that SARS-CoV-2 infection 
could both cause GBS and affect the outcome of patients 
with non COVID-19 related GBS 9.

An empowerment of national and international net-
works was done to improve collaboration and encourage 
the birth of new research projects. Colleagues from the 
Liguria region participated in the national NeuroCovid 
project, a multicenter cohort study on neurological disor-
ders associated with COVID-19, conducted in 51 centers 
in Italy, sponsored by the Italian Society of Neurology 
(SIN). It seems that a wide spectrum of treatable neuro-
logical manifestations may be associated with COVID-19 
infection, including hypo-ageusia, hyposmia, acute isch-
emic stroke, delirium, headache, cognitive impairment, 
abnormal behavior or psychosis, seizures, GBS, severe 
encephalopathy with stupor or coma, dizziness, enceph-
alitis and hemorrhagic stroke, and most cases occur in 
middle-aged adults with mild or severe respiratory syn-
drome.

On the other side, a national multicenter study un-
der the leadership of tertiary NMD center in Milan docu-
mented the disease course and outcome of COVID-19 
viral infection in NMD patients, and investigated the po-

tential acute exacerbations of muscle symptoms in these 
patients. The study concluded that COVID-19 manifes-
tations and morbidity in NMD patients were similar to 
those presented in the general population and there were 
no objective changes in disease course during COVID-19 
infection.

Central-Southern Italy

The approach of the central-southern regions was dif-
ferent. As part of the reorganization of health- services, 
NMD experts valued the figure of the family pediatrician 
as key player in connecting patients and families to health 
professionals. In particular, the importance of the pedia-
tricians in achieving an early diagnosis was underlined, 
and in line with a project shared by the Italian Society 
of pediatricians (SIMPe) and AIM, the training of these 
figures and their entrustment with the role of “case man-
ager” of the clinical picture, were promoted.

A pediatric epidemiology and research network 
(RePER) was activated since the outbreak of the pandem-
ic began 10,11, with web-based focus and training on rare 
conditions NMDs included. RePER created training web 
pages on various diseases with the aim of improving in-
formation, knowledge and care over time. These specific 
web pages are easy to consult and indicate the character-
istics, the warning signs, the diagnostic possibilities, and 
the specialist reference centers for each disease. For some 
pathologies, experts have defined a summary of symp-
toms to consider when raising the suspicion of an infec-
tion, useful for implementing the likelihood of a timely 
diagnosis. 

In order to strengthen the network between pediatri-
cians and NMD expert reference centers and to increase 
knowledge on neuromuscular pathologies, RePER ac-
tivated a series of web conferences held by experts for 
training purposes. Finally, the role of pediatricians as 
“case manager” has allowed a direct relationship with 
families and integrated commitment with other health 
professionals, school and specific needs.

Finally, the staff views on the changes in the care 
provided by a rehabilitation centre as part of a larger proj-
ect investigating the impact of these changes on profes-
sionals, patients and their families were reported 12. The 
survey was conducted using an open-ended questionnaire 
including six-items, on the practical and psychological 
aspects that emerged during the pandemic, in relation to 
the healthcare services provided by the centre and to the 
patients/caregivers conditions. The participants, most of 
them physiotherapists, highlighted 169 aspects emerging 
in the pandemic, 48.5% referring to the resources used 
to cope with critical issues and 51.5% concerning the 
difficulties encountered. Emotional aspects prevailed on 
practical aspects both in resources (52.4 vs 47.6%) and 
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in difficulties (57.5  vs  42.5%) categories. In particular, 
with regard to patients’ resources, psychological ben-
efits, despite the burden, were greater than practical 
ones (87 vs 13%), in the form of improved intra-family 
relationships, feeling more cared for, and satisfaction for 
the received care. 

Discussion 
Although the experiences reported here, implement-

ed to address the difficulties in maintaining adequate care 
of the NMD patients at the time of the COVID-19, are 
different and not integrated in a common national health 
plan, they summarize few salient and common points 
as the need for information, the need for training, the 
need for sharing. During the of COVID-19 outbreak, we 
saw that the best way to get assistance in NMDs was to 
strengthen or even create networking by considering all 
stakeholders.

In fact, only by creating shared paths and with well-
organized flows at various levels, it is possible to over-
come unexpected events, or insurmountable challenges 
such what we had to face with rare diseases in general 
and with NMDs in particular. 

One tool that has proved useful in networking is tele-
medicine that has offered an immediate solution to break 
down both physical and psychological barriers. The use 
of telemedicine for visits, rehabilitation and training was 
the strategy shared by both macro-areas. The telemedi-
cine model was developed not solely because of this need. 
Previous studies aimed to assess whether this method was 
adequate and comparable to face-to-face visits. Hosbon 
et al., in 2016 13 found that Amyotrophic Lateral Sclerosis 
(ALS) patients treated with remote approaches had the 
same level of care and comparable survival as those with 
face-to-face visits. Furthermore, they reported that a vir-
tual approach seems to reduce emergency room access 
and acute hospitalizations. Similar conclusions have been 
reached by Portaro et al. 14 for patients with Facio-Scapu-
lo-Humeral Dystrophy (FSHD). 

Another useful tool was the implementation of on-
line sharing of critical care and second opinion through 
videoconferencing consultation. This tool in the age of 
information technology should be encouraged, by allow-
ing for more frequent meetings, the emergence of new 
research opportunities and in general, more shared deci-
sion-making.

Furthermore, the empowerment of national and inter-
national networks has allowed the definition of common 
guidelines for the management of neurological complica-
tions from COVID-19 infection and for vaccinations.

In conclusion, the COVID-19 pandemic has con-
fronted the healthcare system with an unexpected dif-

ficulty in managing patients with rare, debilitating and 
complex diseases, such as neuromuscular diseases. How-
ever, the resilience of the clinicians who deal with these 
pathologies has made it possible to find and put in action 
strategies that reduce the distances by favoring connec-
tions at multiple levels of intervention (Fig. 1). Of course, 
the path is still too long, web connections are not always 
optimal and education to use new tools is not widely 
spread. However, we are aware that, as a popular saying 
goes “the road is harder when you’re headed for the sky”.
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