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Abstract
The COVID-19 outbreak has had a dramatic impact on the healthcare system due to the rapid, worldwide spread of the virus,
highlighting several considerations on the best management of infected patients and also potential risks and prognostic factors in
patients with pre-existing chronic diseases exposed to the virus. Neurodegenerative disorders are known to be chronic, disabling
diseases that imply a higher vulnerability to infections, and for this reason, it has been suggested that SARS-CoV-2 infection may
have a worse course in these patients. In the present study, we report our experience with 12 patients affected by Parkinson’s
disease (PD) who became infected with SARS-Cov-2 due to a COVID-19 outbreak in a care residency, and thus hospitalised in
our COVID hospital. Most of the PD patients had a long disease duration and multiple comorbidities even though SARS-CoV-2
manifestations weremild, and none required intensive care. Despite lung conditions, most of our PD patients hadmild symptoms:
7 patients were clinically asymptomatic (58.3%); 3 patients had fever, cough, and myalgia (25%) and 2 patients had dyspnoea
(16%) that needed high-flow oxygen therapy. Few complications related to PD were seen. All patients were discharged after a
mean hospitalisation period of 30 days. Mortality rate during hospitalisation was zero. Our findings suggest that SARS-CoV-2
infection does not have a poor prognosis in patients with PD. More extensive data and evaluations, however, are needed to
confirm our data, and caution is warranted.
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Introduction

Coronavirus disease 2019 (COVID-19) was first reported in
Wuhan City, capital of Central China’s Hubei Province, as the
cause of a serious respiratory illness. The etiological agent of
COVID-19 is designated as ‘severe acute respiratory syn-
drome coronavirus 2’ (SARS-CoV-2). It belongs to the genus
β-coronavirus together with SARS coronavirus (SARS-CoV)

and Middle East respiratory syndrome coronavirus (MERS-
CoV2) and is responsible for atypical pneumonia [1, 2]. A few
months after the first report, the virus had spread worldwide,
becoming a pandemic.

SARS-CoV-2 is a single-stranded positive-sense RNA vi-
rus and uses angiotensin-converting enzyme 2 (ACE2) recep-
tors for entry into target cells that are expressed in the lungs,
heart, intestinal tract, kidney, and in the brain.

The virus is transmitted via droplets and fomites during
close unprotected contact, and transmission can occur during
the pre-symptomatic phase.

COVID-19 may present similar to influenza, and the main
clinical manifestations can include fever, non-productive
cough, myalgia, loss of smell and taste, diarrhoea, headache
and fatigue. Although most patients infected with SARS-
CoV-2 are asymptomatic or develop mild to moderate symp-
toms, a subset of patients develops pneumonia and severe
dyspnoea that can evolve to acute respiratory distress syn-
drome (ARDS) and require intensive care. COVID-19 sever-
ity increases with some risk factors such as age, hypertension,
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cardiovascular and cerebrovascular disease, diabetes and im-
munosuppression [3, 4].

Diverse reports have shown that COVID-19 patients
may experience some neurological complications during
the acute phase of the disease in association with the most
common and life-threatening respiratory symptoms.
Neurological manifestations include encephalopathy, agi-
tation, confusion, seizure, acute cerebrovascular attacks
and, more rarely, peripheral nervous system involvement
with neuropathic pain, taste and smell impairment. It
would appear that neurological symptoms are more pro-
nounced in patients with severe infection [5].

Furthermore, the impact of COVID-19 on patients with a
pre-existing neurological disorder, whether acquired or
inherited, is another important issue that neurologists have
had to face in recent months, but real data are poor. For in-
stance, it has been suggested that patients with chronic dis-
eases may have a worse outcome due to their fragility, and this
is the case for the majority of neurodegenerative diseases,
implying that patients suffering from a disabling neurological
disorder manifest a higher risk to developing a severe course
of COVID-19.

Parkinson’s disease (PD) is a neurodegenerative disease
characterised by early death of dopaminergic neurons in the
substantia nigra pars compacta (SNpc). Dopamine deficiency
leads to common parkinsonian motor symptoms (bradykine-
sia, rigidity, rest tremor, postural instability) and non-motor
symptoms (olfactory dysfunction, cognitive impairment, de-
mentia and depression, sleep disorders, autonomic dysfunc-
tion) [6].

PD patients, especially in the advanced phase, are quite
disabled and receive polytherapy, and their clinical condition
is often aggravated by multiple comorbidities with implica-
tions in daily life management.

There are a number of papers that speculate on possible
links between COVID-19 and PD in terms of aetiologies, risk
and consequences [7]. So far, not enough data support more
susceptibility to COVID-19 in PD or the likelihood of devel-
oping PD because of SARS-CoV-2 infection. There are few
neuropathological studies, and these do not demonstrate if the
virus is able to directly infect the brain. In addition, the ex-
pression of ACE2 receptors, the major point of entry for the
virus, in neurons is not well elucidated, but some evidence
shows that ACE2 receptors are expressed in dopamine neu-
rons and are significantly reduced in PD due to the degenera-
tive process [8].

Not clear evidence is reported on a greater risk of SARS-
CoV-2 in patients with PD although some reports have sug-
gested that patients affected by PD and COVID-19 may have
a worse outcome. Two different movement disorder groups
reported on 10 PD patients with COVID-19 from the Padua
Parkinson’s Disease Movement Disorders Centre and London
King’s College Hospital. According to clinical data and their

outcomes, they suggest there is a major susceptibility to
COVID-19 in PD patients of older age and with longer disease
duration and show a high mortality rate especially in patients
who have undergone advanced therapies [9].

The aim of this study is to describe our observations on a
population of patients with PD and COVID-19 admitted to the
COVID Hospital at AOU Policlinico G. Martino of Messina.

Materials and methods

We collected, retrospectively, clinical data on patients
hospitalised for SARS-CoV-2 pneumonia between 08
March 2020 and 30 May 2020 at the COVID Hospital at
AOU Policlinico G. Martino of Messina.

The study was approved by the Ethic Committee of AOU
Policlinico Universitario di Messina.

COVID-19 infection was defined as a rhinopharyngeal
swab revealing a positive result in reverse transcription quan-
titative PCR assay. It was diagnosed on the basis of WHO
guidelines [2]. Data from 140 COVID-19 inpatients were col-
lected in an extensive database that included patient demo-
graphics (age, sex, ethnicity) comorbidities at admission, such
as history of smoking, hypertension, cardiovascular disease
(arrhythmia, congestive heart failure, coronary artery disease),
diabetes, hyperlipaemia, chronic obstructive pulmonary dis-
ease (COPD), kidney failure, neurological degenerative or
cerebrovascular disease, cancer, pre-existing dysimmune dis-
orders and use of immunomodulant drugs or other previous
medications. We also collected clinical data related to
COVID-19 infection such as clinical manifestations, laborato-
ry investigation, chest X-Ray, type of treatment used, need of
oxygen therapy and data on clinical course such as length of
stay, outcome and discharge status.

Clinical data on patients with known diagnosis of PD at
admission were analysed focusing on outcome in terms of
clinical status at admission and during hospitalisation, dura-
tion and severity of PD and clinical manifestations related to
SARS-CoV-2 infection (symptoms and severity). Additional
parameters were considered including therapeutic implemen-
tation of PD drugs, disease complications, type of discharge
and mortality. Clinical status for PD patients was assessed
according to the modified Hoehn and Yahr (H&Y) Scale
and Unified PD Rating Scale (UPDRS). Both scales were
administered at admission and during observation.

Results

Out of 140 patients admitted to the COVID Hospital at AOU
Policlinico “G. Martino” of Messina, between 8 March 2020
and 30 May 2020 because of SARS-CoV-2 pneumonia, 12
patients (11.2%) had a previous diagnosis of PD.
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All PD patients at the time of infection were either
hospitalised in a Rehabilitation Centre (9/12 pts) or in a
Nursing Home (3/12). Six patients (50%) were female; age
ranged from 58 to 87 years (mean age 73 years).

On admission at our hospital, a nasopharyngeal swab detected
with real-time (RT)-PCR revealed the presence of coronavirus
RNA compatible with SARS-CoV-2 infection. Chest X-ray was
performed on all patients, showing interstitial pneumonia.
Despite lung conditions, most of our PD patients hadmild symp-
toms; in particular, 7 patients were clinically asymptomatic
(58.3%), 3 patients had fever, cough and myalgia (25%); among
them, one patient also had headache. Two patients had dyspnoea
(16%) that needed high-flow oxygen therapy. Most of the pa-
tients had insomnia and suffered from mild anxiety.

PD duration was between 4 and 22 years (median 22 years);
all patients, except one, were treated with levodopa in monother-
apy or in variable association with ropinirole and/or rasagiline,
safinamide, tolcapone and opicapone. Two patients had under-
gone advanced therapies; one had deep brain stimulation (from
2018) and one with levodopa in continuous infusion therapy.
Only one patient was without specific treatment (see Table 2).

Neurological examination showed relevant motor dysfunc-
tions and resting and postural tremor, and some had postural
and balance impairment with falling and cognitive impair-
ment. None of the patients had dystonic symptoms. Mean
H&Y scale was 3.8 (range 2.5–5); mean UPDRS scale was
57 (range 27–105).

In terms of comorbidity, 5 patients (41.6%) had hyperten-
sion, 8 (66.6%) cardiovascular disease, 2 (16.6%), 1 (8.33%)
COPD, 1 (8.33%) hyperlipaemia and 3 (25%) chronic kidney
failure (Table 1).

Considering the course of PD, a worsening or appearance
of new symptoms, the patients were quite stable. No patient
needed drug implementation except in one case during
hospitalisation, one (8.33%) patient presented hallucinatory
phenomena treated with quetiapine therapy. UPDRS score
increased from 54 to 58.

Regarding the treatment against SARS-CoV-2 infection,
all patients were given anticoagulant therapy with enoxaparin
subcutaneous at a dosage of deep vein thrombosis prophylax-
is; 4 out of 12 subjects (33.3%) were given combination ther-
apy with hydroxychloroquine (200 mg TID for the first day
and 2000 mg die for 9 days) and azithromycin (25 mg TID for
a day and 25 mg die for the following 4 days).

The mean length of hospitalisation was 30.6 days.
Mortality rate was zero.

Discussion

The COVID-19 pandemic has had a dramatic impact on
healthcare systems and has prompted a reconsideration world-
wide of some priorities in medical care. Althoughmany issues

have yet to be clarified on the infection, it is evident that most
patients are asymptomatic or develop only mild upper respi-
ratory symptoms whereas elderly patients with chronic co-
morbidities are more vulnerable to developing severe mani-
festations including acute respiratory distress and the risk of
poor outcome [3].

In the present study, we report our experience on a group of
patients with PD who were infected with SARS-CoV-2 due to
a COVID-19 outbreak in a care residency and thus
hospitalised in our COVID hospital.

From 8 March 2020 to 30 May 2020, we collected data on
140 patients admitted to the COVID hospital of the AOU
Policlinico G Martino of Messina. Among them, 12 had a
previous diagnosis of PD. The majority were first hospitalised
at a rehabilitation centre where a COVID-19 infection out-
break had developed. PD patients were hospitalised for
SARS-CoV-2 pneumonia. Clinical symptoms of COVID-19
were not critical; they had a mild to moderate clinical course

Table 1 Demographic and clinical characteristics of PD patients

Demographic data

Sex - n. (%)

Female 6 (50)

Male 6 (50)

Age - n. (%)

< 55 0

55 - 65 3 (25)

66 - 75 2 (16.6)

76 - 85 4 (33.3)

> 85 2 (16.6)

Other Comorbidities - n. (%)

Hypertension 5 (41.6)

Cardiovascular disease 8 (66.6)

Diabetes 2 (16.6)

COPD 1 (8.33)

IRC 3 (25)

Symptoms of COVID-19 - n. (%)

Fever 4 (33,3)

Cough 2 (16.6)

Dyspnoea 1 (8.33)

Diarrhoea 0

Hypogeusia 0

Hyposmia 0

Headache 4 (33.3)

Treatment - n. (%)

Antiviral treatment 4 (33.3)

Oxygen therapy 2 (16.6)

Days of hospitalization - average 30.7

Death in hospital - n. (%) 0
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of COVID-19 infection, with no respiratory distress. Only two
patients needed high flow of oxygen therapy, but no one need-
ed hospitalisation in the intensive care unit. PD disease dura-
tion was variable, ranging from 4 to 22 years but 8/12 had a
clinical history > 10 years. All patients were taking complex
therapies with high dosage of L-dopa, MAO inhibitors, and
dopamine agonists; one had deep brain stimulation, and an-
other was on L-dopa in continuous infusion. Neurological
impairment was mild to severe according to scores on the
rating scales (Table 2). Some patients had pre-existing multi-
ple comorbidities at admission. However, PD patients did not
show any deterioration of pre-existing neurological conditions
or evidence of new symptoms (except in one patient who
experienced episodes of hallucinations). No implementation
or modification of PD-related drug therapy was carried out.

Despite the presence of one or more comorbidities (di-
abetes, hypertension, heart disease, hyperlipidaemia,
COPD, previous cancer), all the patients were discharged,
after a mean hospitalisation period of 30 days, home (if
possible) or to a rehabilitation centre. Mortality rate dur-
ing hospitalisation was zero.

Over the past 11 months, physicians and scientists with
expertise in PD have gathered their preliminary data on the
experience of people with PD affected by COVID-19.
Literature focused on two aspects: data regarding the experi-
ence of people with PD during the early era of the COVID-19
pandemic as it impacted on their daily lives, not directly relat-
ed to the virus infection, and reports regarding people with PD
who have contracted COVID-19 [10–12].

Diverse studies report on the impact of COVID-19 on the
disease course of PD, and taken together, it can be concluded
that mortality due to COVID-19 among people with PD cor-
relates with the more advanced stage of the disease.Motor and
non-motor symptoms increased during the COVID-19 lock-
down in people with PD who did not contract COVID-19,
whilst people with PD who contracted COVID-19 often re-
ported new or worsening motor and/or non-motor symptoms
in the setting of their illness [9, 13, 14].

Considering the small number of patients, we cannot per-
form statistical analyses but based on real data, our patients
appear to have had a benign course of the infection that ap-
parently did not impact negatively on the pre-existing clinical
condition.

Similar results were reported in a community-based control
study, comparing PD patients, with and without COVID-19,
who showed significantly worsened motor and non-motor
symptoms in the COVID-19 group, requiring therapy adjust-
ment in one third of cases, with urinary issues and fatigue as
the most prominent non-motor issues. However, comparing
our cohort with PD patients reported in the community-based
study, COVID-19 was moderate in 66% of patients and main-
ly managed at home by the general practitioner; only 1 patient

was hospitalised (8.3%) as a result of pneumonia. Also, in this
context, the mortality rate was zero [14].

With regard to the mortality risk, a very recent study, from
the TriNetX-COVID-19 database, found that COVID-19-
related fatality rates (CFR) increased in PD patients, indepen-
dent of age, sex and race. Despite the high number of patients
recruited, some relevant limitations, such as numerosity of
Healthcare Provider Centres, no information in the database
regarding comorbidities and recovery, may impact the re-
search findings [15].

In our report, the observational study design and the het-
erogeneity of population cannot exclude confounding factors.
Probably, the high percentage of people with PD affected by
COVID-19 is related to the previous hospitalisation in a reha-
bilitation centre (where an infectious outbreak occurred and
caused the infection); if PD patients stay in their home, taking
common precautionary measures, adopting hygienic and
spacing measures and social isolation, they may avoid
COVID-19 infection. However, we observed that despite the
radiological findings of interstitial pneumonia, PD patients
had a favourable clinical course. Only in two cases did we
detect a mild to moderate respiratory syndrome with the need
for oxygen therapy. No one required emergency treatment in
an intensive care unit.

Despite the limitations of our study, in our experience,
patients with PD and COVID-19 infection had a favourable
course and did not show a higher severity of SARS-CoV-2
disease or worsening of known neurological disease com-
pared with the general population as was previously sug-
gested. Further research and larger studies are necessary to
confirm our observations. According to the data already re-
ported, including ours, it is recommended that the manage-
ment of PD patients who contract COVID-19 during infection
be personalised, and also after recovery to better elucidate the
real consequences on the clinical course of PD.
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