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A B S T R A C T   

Introduction: Specific pre-existing medical conditions (e.g. hypertension or obesity), advanced age and male sex 
appear linked to more severe manifestations of SARS Co-V2 infection, thus raising the question of whether 
Parkinson’s disease (PD) poses an increased risk of morbidity and mortality in COVID-19 patients. 
Methods: In order to describe the outcome of COVID-19 in multi-centre a cohort of PD patients and explore its 
potential predictors, we gathered the clinical information of 117 community-dwelling patients with COVID-19 
followed in 21 tertiary centres in Italy, Iran, Spain, and the UK. 
Results: Overall mortality was 19.7%, with a significant effect of co-occurrence of dementia, hypertension, and 
PD duration. 
Conclusions: The frailty caused by advanced PD poses an increased risk of mortality during COVID-19.   

1. Introduction 

Severe acute respiratory syndrome coronavirus 2 (SARS Co-V2) 
emerged in the region of Wuhan in China around December last year 
and spread so rapidly that the World Health Organization declared 
coronavirus disease 2019 (COVID-19) a pandemic on March 11, 2020. 
Although most infected subjects may be asymptomatic or only develop 
mild upper respiratory symptoms, severe manifestations occur, 
including acute respiratory distress syndrome eventually resulting in 
death [1]. In addition to anosmia and ageusia, severe other neurologic 
complications have been associated with human coronavirus infections. 
There is now evidence that SARS Co-V2 can directly involve the central 
nervous system as shown by the reported case of an encephalopathy in a 
74-year-old also affected by Parkinson’s disease (PD) [2]. 

Specific pre-existing medical conditions (e.g. hypertension or 
obesity), advanced age and male sex appear linked to more severe 

manifestations of the infection [1], thus raising the question of whether 
PD poses an increased risk of morbidity and mortality in COVID-19 
patients. The first available evidence comes from a small series of 10 
PD patients collected in Padua (Italy) and London (UK), which found a 
substantially high mortality rate (40%) and suggested that older age, 
longer disease duration and advanced therapies contribute to an in
crease risk of poor outcome [3]. 

In order to describe the outcome of COVID-19 in PD patients and 
explore its potential predictors, we gathered the clinical information of 
120 community-dwelling PD patients with COVID-19 followed in 21 
tertiary centres in Italy (14), Iran (5), Spain (1), and the UK (1), world 
regions that experienced a surge of the pandemic. 

2. Methods 

A standardized electronic case report form was used to collect 
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anonymized demographic and clinical information. Patients were 
collected through a total of 2238 phone calls of PD patients (3 centres), 
access to all hospital records (8 centres) or when patients informed the 
treating neurologist (10 centres). COVID-19 diagnosis was confirmed by 
means of real-time PCR assay or when symptoms were compatible with 
COVID-19 and the patient has been in contact with a PCR-confirmed 
case (usually a family member). L-dopa and dopamine agonist doses 
were converted in L-dopa equivalent daily dose (LEDD) [4]. Comorbid
ities known to influence COVID-19 outcome were also collected [1]. 
COVID-19 outcome was categorized as mild (i.e. not requiring hospi
talization), requiring hospital admission, or death. 

Normal data distribution was confirmed with Shapiro-Wilk test, 
continuous variables were compared with ANOVA using Bonferroni for 
post-hoc analyses while categorical data were compared with chi-square 
test applying Yates’s correction. Due to a non-parametric distribution, 
the Mann-Whitney U test was used to compare continuous variables in a 
sub-analysis taking into account patients’ geographical provenience. 

The study followed ethical standards and the principles of Helsinki 
declarations but no approval was requested, in keeping with similar 
observational studies conducted at the beginning of the COVID-19 
pandemic [3,5]. 

3. Results 

Three patients were excluded due to duplicated report, missing in
formation and treatment discontinuation at admission, resulting in a 
total sample of 117 patients (43 women, age: 71.4 ± 10.8 years, disease 
duration: 9.4 ± 5.8 years). The majority of patients (n = 99) were fol
lowed by Italian centres and their features were comparable to non- 
Italian PD patients with the exception of a younger age at study entry 
(Suppl Table 1). 

Dopamine agonists were more frequently used in mild patients 
(Table 1) but the effect was lost excluding patients older than the 

median age of the sample (<72 years, 58 patients, p = 0.47). Overall 
mortality was 19.7% (Fig. 1), with a significant effect of concomitant 
dementia (26.1% in deceased patients vs. 8.5% in mild/admitted cases, 
p = 0.049), PD duration (11.7 ± 8.8 vs. 6.6 ± 5.4 years, p = 0.029) and – 
as statistical trend – hypertension (63.6% vs. 37.6%, p = 0.054, Fig. 1B). 
Mortality of the Italian cohort was significantly lower than non-Italian 
patients (16.2% vs. 38.9%, p = 0.03, Suppl Table 1). 

4. Discussion 

In this multi-centre cohort of PD patients with COVID-19 we detected 
an overall mortality of 20% and confirmed the role of known risk fac
tors, such as advanced age and hypertension [1]. In addition, we 
confirmed that known causes of neurological frailty – such as advanced 
PD and co-occurrence of dementia, have a negative effect on COVID-19 
outcome, as recently reported in a small series [3]. 

Recent epidemiological data suggest an overall COVID-19 mortality 
of 9.5% for all patients over 50 years of age, increasing to 12.8% for 
patients in their seventies [6]. Our study suggests that mortality rate is 
higher in PD patients compared to the general population and it is lower 
– and possibly more accurate – than the first reported figure for PD 
(40%), which was based on a selected series of only 10 patients [3]. 
Nonetheless, our mortality rate is probably inflated by the nature of our 
data collection. This is further confirmed by the sub-analysis of the 
Italian cohort, where mortality was slightly reduced (16.2%) and the 
overall outcome was better than non-Italian patients (Suppl Table 1), 
most likely because of the younger age of the former sample. In this 
regard, we recently conducted a single-centre case-controlled phone 
survey on 1486 Italian PD patients and reported a lower mortality rate 
(7.1%), similar to the 7.6% found in 1207 family members also inter
viewed [7]. On the other hand, this latter survey probably under
estimated mortality as it could not reach patients living in nursing 
homes or other long-term care facilities, where outbreaks with high 
mortality rates have been reported [8]. In addition, some patients could 
not be reached for unknown reasons, thus raising the possibility of pa
tient’s death due to COVID-19. 

Frailty has been shown to be common in PD, affecting 22.2% of 
community-based patients [9], and to have an impact on quality of life, 
morbidity and life expectancy. PD patients are nearly twice as likely to 
be admitted to hospital for disease complications, with pneumonia being 
the second commonest diagnosis in most of the studies [10]. Little in
formation is available on the relationship between PD and pandemics. 
Of 631 UK patients hospitalized during the first pandemic wave of 
H1N1, neurological comorbidities failed to correlate with disease 
severity or duration of hospitalization [11]. A retrospective study of 
397,453 patients aged ≥60 years with Parkinsonism found lower 
in-hospital mortality than those patients without Parkinsonism. How
ever, length of stay was 8.1% longer in patients with Parkinsonism, who 
were also less likely to be discharged home. Higher age, lower body mass 
index, lower Barthel index, higher A-DROP (Age, Dehydration, Respi
ratory Failure, Orientation Disturbance, and Blood Pressure) score, and 
a Charlson comorbidity index ≥3 were significantly associated with 
higher in-hospital mortality [12]. In another retrospective study, mor
tality was 12.5% after ICU admission in 62 PD patients with sepsis and 
variable age, duration and severity of underlying conditions. A Hoehn 
and Yahr score >3 was associated with higher mortality, which also 
increased over the 18 months of follow-up, and only 38% of these pa
tients returned home [13]. 

Patients with advanced PD with restricted pulmonary capacity due to 
axial akinesia are at higher risk for pulmonary decompensation [14]. 
Interestingly, in mouse models of coronavirus encephalitis, the virus can 
enter the brain trans-neuronally through the olfactory pathways and 
seropositivity for coronaviruses has been reported in a variety of 
neurological disorders, including PD [15]. Therefore, it has been argued 
that SARS Co-V2 might have a direct detrimental effect on bulbar res
piratory centre [16]. 

Table 1 
Demographic and clinical features of the 117 PD patients according to COVID-19 
outcome.   

Mild (n =
57) 

Admitted (n 
= 37) 

Dead (n =
23) 

P 
value 

Age (years) 67.2 ± 10.5 73.3 ± 10.6 78.8 ± 6.6 0.092 
Males 34 (59.6%) 24 (64.9%) 16 (69.6%) 0.838 
PD duration (years) 8.3 ± 5.0 9.6 ± 6.0 11.7 ± 6.6 0.053 
LEDD from DA (mg/ 

day) 
82.2 ± 93.6 34.9 ± 78.1 77.4 ±

197.9 
0.146 

LEDD from L-dopa (mg/ 
day) 

557.6 ±
444.4 

567.4 ± 363.5 823.6 ±
619.6 

0.054 

Total LEDD (mg/day) 639.8 ±
459.9 

602.3 ± 372.9 901.0 ±
686.6 

0.053 

DA 30 
(52.6%)a,b 

10 (27.0%)a 5 (21.7%)b 0.019 

Amantadine 2 (3.5%) 1 (2.7%) 1 (4.3%) 0.878 
iCOMT 10 (17.5%) 4 (10.8%) 5 (21.7%) 0.724 
Entacapone 5 (8.7%) 2 (5.4%) 4 (17.4%) 0.543 
DBS 4 (7.0%) 2 (5.4%) 1 (4.3%) 0.973 
LCIG 2 (3.5%) 2 (5.4%) 3 (13.0%) 0.529 
Active cancer 0 (0.0%) 0 (0.0%) 1 (4.3%) 0.748 
Cardiac issues 3 (5.3%)a 10 (27.0%)a 5 (21.7%) 0.029 
Dementia 3 (5.3%) 5 (13.5%) 6 (26.1%) 0.084 
Diabetes 8 (14.0%) 5 (13.5%) 5 (21.7%) 0.850 
Hypertension 20 (35.1%) 14 (37.8%) 14 (60.9%) 0.163 
Immunodeficiency* 1 (1.7%) 1 (2.7%) 0 (0.0%) 0.864 
Obesity 7 (12.3%) 0 (0.0%) 1 (4.3%) 0.164 
Respiratory disorders 5 (8.8%) 4 (10.8%) 1 (4.3%) 0.908 

Values are mean ± SD or n (%), significant data are bold-typed. Abbreviations: a 

= post hoc mild vs admitted patients (p < 0.03), b = post hoc mild vs dead 
patients (p < 0.03), *primary or secondary to immunosuppressants use, COVID- 
19 = coronavirus disease 19, DA = dopamine agonist (apomorphine, prami
pexole, ropinirole, rotigotine), DBS = deep brain stimulation, iCOMT = COMT 
inhibitors (entacapone, opicapone, tolcapone), LCIG = L-dopa carbidopa intes
tinal gel, LEDD = L-dopa equivalent daily dose [4], PD = Parkinson’s disease. 
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COVID-19 pandemic has forced health systems to rapidly change 
priorities in medical care and research. Drug repurposing has been the 
first step in finding a suitable treatment for obvious advantages over 
developing an entirely new drug in the context of a rapidly spreading 
threat. During the past month a number of anti-PD drugs have been 
hypothesized to play a therapeutic role in COVID-19. The protective 
effect of dopamine combined with a detrimental effect of dopa decar
boxylase (DCC) inhibitors has been recently theorised on the basis of the 
co-expression of DCC and ACE-2, the gene encoding Angiotensin I 
Converting Enzyme 2, the main receptor to SARS-CoV2 [17]. An inter
actome analysis of SARS-CoV-2 and human proteins uncovered the 
COMT inhibitor entacapone among the 69 existing FDA-approved drugs 
with a potential impact on viral biology [18]. Finally, amantadine – 
approved by the FDA in 1968 as a prophylactic agent for influenza and 
nowadays mainly used for PD – has been hypothesized to disrupt the 
lysosomal machinery needed for SARS-CoV-2 replication [19]. 

Although limited by an underpowered study (particularly for sub
group comparisons), in this multi-centre cohort of PD patients we did 
not find any clear effect of these drugs but certainly more studies on 
much larger cohorts of patients are needed. The reduced use of dopa
mine agonists in patients with worse outcome likely mirrors the attitude 
of simplifying therapy in elderly/frail PD patients. This is also supported 
by the high LEDD (mainly coming from L-dopa) observed in these pa
tients. It is however well known that motor function tends to decom
pensate with acute stress and particularly with fever, both key symptoms 
of COVID-19 [20,21]. Under these circumstances, PD patients are at risk 
of developing severe generalized akinesia or akinetic crises, and dopa
minergic medication may require a rapid increase. The possible effect of 
undertreatment on PD-related respiratory function cannot be entirely 
ruled out in our cohort and warrants future studies. Likewise, the 
contribution of dysautonomia in advanced PD patients deserve future 
studies, as these patients often present dementia and supine 
hypertension. 

The lack of PCR confirmation of COVID-19 diagnosis in patients with 
compatible symptoms and exposure to SARS Co-V2 (i.e. a family 
member affected) is another important limitation of our study. This 
study was conducted in the midst of the national lockdowns and many 
patients refused to be further investigated. Nevertheless, most obser
vational studies published so far adopted a strategy similar to ours. 

In conclusion, in spite of some important limitations, our study is the 
largest series of PD patients with COVID-19 collected so far, thus 
allowing a more accurate definition of their mortality and – more 
importantly – highlighting the risk factors that should guide the actions 
of the medical community engaged in the care of these patients. A 
better-designed study on a larger sample of PD patients with confirmed 
COVID-19 and thorough assessment of their clinical features is urgently 
needed to confirm and refine the observations of the present study. 
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