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LETTERS: NEW OBSERVATIONS

Outcome of Parkinson’s Disease
Patients Affected by COVID-19

There is extensive debate on the neurological consequences
of corona virus disease 2019 (COVID-19) and the impact this
might have for patients with neurodegenerative conditions,
including Parkinson’s disease (PD). Older advanced PD
patients may represent a particularly vulnerable population,
as respiratory muscle rigidity as well as impairment of cough
reflex alongside preexisting dyspnoea may lead to increased
severity of COVID-19." In addition, there are indirect possible
effects, such as the impact of stress, self-isolation, and anxiety,
as well as the consequences of prolonged immobility because
of the lockdown.>?

Several observations make the link between COVID-19 and
PD particularly intriguing. Antibodies against coronavirus
were found in the cerebrospinal fluid of PD patients more
than 2 decades ago, suggesting a possible role for viral infec-
tions in neurodegeneration.* Angiotensin-converting enzyme
2 (ACE2) receptors are highly expressed in dopamine neu-
rons, and they are reduced in PD because of the degenerative
process; therefore, severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2)-related brain penetration may cause
additional harm and worsen symptoms and may increase the
requirement of dopamine replacement therapy, as evident in
5 of our cases.>® Interestingly, the ability of coronaviruses to
enter the brain through the nasal cavity determines anosmia/
hyposmia and ageusia in many infected subjects, a symptom-
atology that closely resembles one of the most prominent
premotor symptom of PD.” Finally, the dopamine synthetic
pathway is possibly involved in the pathophysiology of
COVID-19, as ACE2 and dopamine decarboxylase coexpress
and coregulate in nonneuronal cell types, which may indicate
dopamine depletion and the need for considering levodopa as
treatment.®

Outcomes of PD patients infected by SARS-CoV-2 are
unknown. We present here the outcome of 10 clinical cases
(Table 1) collected from the experience at the Parkinson and
Movement Disorders Unit in Padua, Italy, and the Parkinson’s
Foundation Centre of Excellence at King’s College Hospital in
London, UK, from the beginning of March to the current
period. The PD center in Padua has a catchment of 1022
patients, mainly in the province of Padua, which had 3407
cases of COVID-19, 2 of whom were advanced PD patients.
Both were women residing in nursing homes with severe
motor manifestations, and both were treated with levodopa
therapy (Table 1). One remained asymptomatic, whereas the
other, who in the last months had been suffering from
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deteriorating cognition and hallucinations, developed respira-
tory problems and died. The King’s center has 4000 PD
patients in the catchment and is currently following more than
600 patients. In all, thus far, 8 cases have been identified with
COVID-19, and clinical details are presented here. The Kings’
COVID-19 PD group consists of 6 men and 2 women, all
older than 60 years of age with severe motor dysfunction,
comorbidities, and most requiring additional levodopa dosing
following infection (Table 1). Anxiety and other nonmotor
features, such as fatigue, orthostatic hypotension, cognitive
impairment, and psychosis, also worsened during the infec-
tion. Fatigue was a dominant symptom during the SARS-
CoV-2 infection in all cases on advanced therapies. Three
patients died from COVID-19 pneumonia.

These findings suggest that PD patients of older age (mean,
78.3 years) with longer disease duration (mean, 12.7 years)
are particularly susceptible to COVID-19 with a substantially
high mortality rate (40%). Those on advanced therapies, such
as deep brain stimulation or levodopa infusion therapy, seem
especially vulnerable, and a mortality rate of 50% among our
4 such cases is of concern. Although 2 recent articles have
addressed the issue of COVID-19 in PD, none specifically
showed cases directly affected by COVID-19, and we believe
ours is the first report of this nature.”> The report of Prasad
et al focuses on the perceptions of SARS-CoV-2 infection in
100 PD patients and some symptoms listed tally with our
observations in a real-life population with COVID-19.> Many
national and charity guidelines do not list PD or specifically
older subjects on advanced therapies as a susceptible group,
and this information needs to be amended in light of these
new data.” ®

Acknowledgments: The views expressed are those of the authors and
not necessarily those of the NHS, NIHR, or Department of Health. There
are no funding sources to disclose. The authors also thank all clinicians
and front-line staff engaged in the care of COVID-19 patients at King’s
College and Princess Royal Hospitals, London, UK, as well as at the
Parkinson and Movement Disorders Unit in Padua, Italy.

Angelo Antonini, PhD," @ Valentina Leta, MD,%*
James Teo, PhD,2* and K. Ray Chaudhuri, DSc?®"
'Parkinson and Movement Disorders Unit, University of Padua,
Padua, Italy
2King’s College London, Institute of Psychiatry, Psychology &
Neuroscience, London, United Kingdom
3Parkinson’s Foundation Centre of Excellence, King’s College
Hospital, London, United Kingdom
“King’s College Hospital NHS Foundation Trust, London,
United Kingdom

Funding agencies: None.
Received: 23 April 2020; Accepted: 24 April 2020

Published online 28 May 2020 in Wiley Online Library
(wileyonlinelibrary.com). DOI: 10.1002/mds.28104

Movement Disorders, Vol. 35, No. 6, 2020 905


https://orcid.org/0000-0003-1040-2807
https://orcid.org/0000-0003-2815-0505
mailto:ray.chaudhuri@kcl.ac.uk
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fmds.28104&domain=pdf&date_stamp=2020-05-28

15318257, 2020, 6, Downloaded from https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.28104 by University Of Padova Center Di,

iley Online Library on [04/02/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(senunuo))
faixue Jo Buluasion e
anbieq e
Buisop edopons| ybnoo lig e
ur asealoul pasinbay elwayJadAiy Ajrep 921m1 S19|081 4|
uoneziendsoy Jo shep Gz Jaye paiinbal pue [[e} yum pue Ajrep 801my s}a|qe) g B
UOIBN|IGRY30INaU 0] PaLIajsuRl| ddD 10 aJed anisusjul ON Ryiqow Jo Bulussiop e Japlosip Aaixuy e 001/GZ edoponai-edopigse) e e 4 €8 9
BUWYISY o
Buisop uoisuajodAy
edopoAs| pasealoul painbay J1eISOYUQ)
(pasinpe uone||uqy euy e
SEeM UOIBHISNSa. OU) ewinel} aseasip Areuow|nd
[e19g} JO asneaaq a|qissod ybnoy e aAIINIISqo Ajrep a21my s)9)qe} 74| Bw
10U dydo ‘eJed anisuajul oN BlNE.] [RI9B) UM B o ooy e  00L/Sg edoporsaT-edopigie) e
(p19®. 2JUBINARID suofeuldn|leH e ain|iey Kjrep aoimy 19(qe} | Bw
uoieziedsoy Jo skep 1. Jaye paig JUIIIOIXOWR) SanoIqnuy soposido [edodufs e JeIpie) 9Ansabuo) e (0 1/GZ edopona-edopigie) e 9 N /8 G
palinbal BILYAYLY o
dvd9 10 8Jea anisusjul Oy wnuiisq e
uonesiendsoy (uakwodyprero ybno) e
10 sfep 0| ‘a1ed aydsal Jo} + PIde JlUe|nAg|d fnfuy sisolodosisQ e fjrep sewn ¢ 19|qe} | B
pJem uoiel|iceyas 0} paliajsuel| JUIIIOIXOWR) SonoIqnuy peay pue sjey odyny e suojoad euibuy e 001/GZ edopors-edopique) e A N 6 v
Buisop enuawoeqg e
edopoas| pasealour palinbay aseosip Ajrep sawn € gey g bw
palinbal foupiy olOIY) e  (QL/GZ edopona-edopigie) e
dvd9 10 aJe9 dAISUSIUI ON U1ealq JO SSaULIOYS e aseasip Ajrep
uoneziendsoy Jo skep || Joye (upAwoaLield + Wejoeqoze) ybnoo Mg Heay Jlwayas| e 80U0 19]qe} | Bw 001/Se
pJem uoNeY|Iqeya) 0] palaisuel| Juioeladid) sonoignuy 19N3 o uoisuaLiadiy e Yo edoporsT-edopiqie) e 0l N 18 I
uoISNjuo) e
U1ealq Jo SSBULIOYS e
swojdwAs fiojeidsa (pasipe sem uoneNosnsal ubnoy e suoieulonie e Ajlep sswin  sia|qel 74| B 9
10 195U Jaye skep | paig ou) palinbal dydd 1anad e ejuswag e  001/G¢ edoponsj-edopigie) e L i 6L Z S
— fjrep 9ouo e
19(qe} | Bw oG apiweues =
< firep i
< saljIwIoep 99u0 yojed | bw ¢ sunobnoy e m
- iof 019A3S e A|iep a9uo 19|qe} 74 pue g
w eibeydsiq e Ajrep sawn € 1 9|gey | Bw m
- £13n0981 snoaueyuodg palinbal 8Jed BAISUBIUI ON e I8ned e eluswe(q e 001/Gg edoponsj-edopigie) e 82 4 9/ I 5
z §
M aWwo2IN0 (2480 BAISUSIUI Bunsay g-N\0D-SHVS Ssal}IpIqIoWwoD) Adesayy ad (s;eah) xos by  sjened W
PpUE S2110IqIJUB)SUOIJUSAISIUI Bupinbai ainjoid [eouD uopeinp
m onnadesay | ad
M "610Z @SEasIp SNJIA BUOIOD Ylm sjusiied aseasip S,UoSujied JO SSWO0OIN0 pue salnies) [eolul|D *| 319V.1L m




15318257, 2020, 6, Downloaded from https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.28104 by University Of Padova Center Di,

iley Online Library on [04/02/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

Ll
= 'SNajoNU OIWEBYIGNS ‘NS ‘Z SNIIABUOIOD swoIpUAs Alojelidsal 91noe a1enss ‘g-N0D-SHYS ‘Awoisoun(al ousebsues)
o 01doosopus snosueinalad ‘P-H3d ‘eseasip s, uosupied ‘dd elew ‘|N eewsy ‘4 ‘uoisnjul edopoas| [eunfalesul ‘Ip ‘uonenwiis urelq desp ‘SgqQ ‘eses|al pajjosiuod ‘Yo ‘ainssaid Aemuie aAlsod snonuiuod ‘dvdo
(6]
- firep 8auo Bw 001/52
> 49 edopora-edopigie) e
© paJinbal Arep sawiy x1s Bw Gz/001
%) d¥d9 10 8Je2 SAISUBIUI ON e Juawredwi apizeiasuag-edopons e
> Buisop edopons| ybnon e aAjUbO) e Buiuonounyew aqny r-9d
o BuLianooay Ul asealoul pasinbay e anbneq e uone|LqYy ey e 1U893. 01 anp paddals Ir| e vz 1 g oL
» firep
z sawi) € Jaiqe} | bw 001/52
x 49 edoponrai-edopigie) e
« firep
M sawin  18|qe1 | bw G'Z1/0G
9pIZeIasuag-edopora] e
a Ajrep aouo
M 1010e} | Bw g Y9 sjoundoy e
Arep aouo
o paJinbal swoydwAs 19|81 | Bw | aulibesey e
T d¥d9 10 8Je2 dAISUBIUI ON e Jojow Jo Buiussiopn e || adfy Ajrep 6w 9 uoisnjul
o uoney|igeyas o} Jajsues @:_wov edopong) m:@_umu_ . Snjijjsw Salagelq e auiydiowody SNoaueIndqnS e
> Joj Buiuem ‘A1an0gal snoaueyuods Ul 8sesuoul pasnbay e 1ana] e BUWUISY o N1S [esope|lq S9a e Gl [ 6
o Arep
o sawif € 19|qe} | Bw 0G/001
U apizeiasuag -edopons] e
frep
89U0 9.} | Bw 001/52
ured oiyredoinay e Y9 edopoasT-edopigie) e
uoissaidaq e Arep
eise|diadAy 89u0 }9|qe} | Bw 002/0S
onejsosd ubluag e 49 edopona-edopigie) e
anbneq e S1s040d03)SQ e Ajrep a9uo
paiinbal dydy e ybnoy e uoisuajodAy 19q81 | Bw oG suodeaid) e
uopezifeydsoy Buunp paig sanolqnuy e Jone4 JneISOyUQ firep 6w g9zl 1Ml ok W S 8
Arep aouo
19|q81 | Bw oG suodeaid) e
uoisuajodAy Ajrep a9uo
J1eISOYUQ) yored | Bw ¢ sunobnoy e
anfneq e S|[el 01 Alepuodes Ajrep 9ouo 19iqe1 | Bw
paiinbal dyd) e ybnoy e saJnjoe.) 001/Gz edopons|-edopigie) e
uopezifeydsoy Buunp paig sanolqnuy e Jong4 opewnel] e firep Bw $891 1Ml © Al W 19 L
awooN0 (24e0 BAISUBUI Bunsa} g-N\0D-SHVS S9IIPICIOWO) Adesayr ad (sseah) xog 8Py  sjuaned
pue S2110Iq1}UE)SUOIIUSAISIUI Buinbai ainjoid [eouD uoleinp
oinadesay ad

psnuiluod *L 379dv.L

907

, Vol. 35, No. 6, 2020

Movement Disorders



AN

TONINI ET AL ]

J
References

van Wamelen DJ, Leta V, Johnson J, et al. Drooling in Parkinson’s
disease: prevalence and progression from the Non-motor Interna-
tional Longitudinal Study. Dysphagia 2020; https://doi.org/10.1007/
s00455-020-10102-5

Prasad S, Holla VV, Neeraja K, et al. Parkinson’s disease and
COVID-19: perceptions and implications in patients and
caregivers. Mov Disord 2020; https://doi.org/10.1002/mds.
28088.

Helmich RC, Bloem BR. The impact of the COVID-19 pandemic on
Parkinson’s disease: hidden sorrows and emerging opportunities.
J Parkinsons Dis 2020;10(2):351-354.

Fazzini E, Fleming J, Fahn S. Cerebrospinal fluid antibodies to coro-
navirus in patients with Parkinson’s disease. Mov Disord 1992;7(2):
153-158.

Rodriguez-Perez Al, Garrido-Gil P, Pedrosa MA, et al. Angiotensin
type 2 receptors: role in aging and neuroinflammation in the sub-
stantia nigra. Brain Behav limmun 2019:50889-1591(19)31128-6.

Joglar B, Rodriguez-Pallares J, Rodriguez-Perez Al, Rey P, Guerra MJ,
Labandeira-Garcia JL. The inflammatory response in the MPTP model
of Parkinson’s disease is mediated by brain angiotensin: relevance to
progression of the disease. ] Neurochem 2009;109(2):656—669.

Schaeffer E, Postuma RB, Berg D. Prodromal PD: a new nosological
entity. Prog Brain Res 2020;252:331-356.

Nataf S. An alteration of the dopamine synthetic pathway is possibly
involved in the pathophysiology of COVID-19. J Med Virol 2020;
doi: https://doi.org/10.1002/jmv.25826.

Fasano A, Antonini A, Katzenschlager R, et al. Management of
advanced therapies in Parkinson’s disease patients in times of humanitar-
ian crisis: the COVID-19 experience Mov Disord Clini Pract 2020;7(4):
361-372.

908

Movement Disorders, Vol. 35, No. 6, 2020

85UB017 SUOUWIOD A0 8{cedl|dde auy Ag peusenob afe safoie YO 8sn Jo Sa|Nn1 10} Arlq )T auljuQ AB]1M UO (SUO N IPUCO-PUE-SWUIB)W0D A8 | AReiq1 Ul juo//:SdNy) SUORIPUOD Pue sWis | 8U) &8s *[6202/20/70] Uo Aiqiauliuo AB|im ‘1a Jeiusd eaoped JO A1sieAlun Ad y0T8Z'SPW/Z00T OT/I0p/W0D A8 | M Aeiq | pul|uo'S Bp.os IpIusLBAOW//SdNY WoJ pepeojumod ‘9 ‘0202 ‘2GZ8TEST


https://doi.org/10.1007/s00455-020-10102-5
https://doi.org/10.1007/s00455-020-10102-5
https://doi.org/10.1002/mds.28088
https://doi.org/10.1002/mds.28088
https://doi.org/10.1002/jmv.25826

	 Outcome of Parkinson's Disease Patients Affected by COVID-19
	Acknowledgments
	References


