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Abstract

SARS-CoV-2 infection typically produces respiratory manifesta-
tions, although multiple neurological manifestations (seizures, stroke, 
etc.) have also been reported, it is postulated that SARS-CoV-2 (like 
most β-coronaviruses), has neurotropic potential.

We present a case of Probable Parkinson’s Disease (PD) after SARS-
CoV-2 infection.

A 54-year-old male, previously asymptomatic (although, he re-
ferred hyposmia for 3 years) presented mild infection (fever, dry 
cough and anosmia) by SARS-COV-2 (confirmed with positive PCR), 
with complete recovery after seven days. On the fourteenth day, he 
developed rest tremor, bradykinesia, and mild rigidity affecting right 
limbs. Analytical study and brain MRI showed no alterations, DaT-
SCAN showed asymmetric bilateral putaminal hypocaptation.

The final diagnosis was Probable PD, we started treatment with 
rasagiline 1 mg/24 h, with good clinical response afterwards.

Post-infectious parkinsonism has been described in relation with 
different viral agents. In the same way, it has been proposed that 
SARS-CoV-2 could affect the CNS and trigger a neurodegenerative 
process and even PD. To date, only four cases have been described 
worldwide (including the patient we present).

In the case presented, it stands out the asymptomatic state prior 
to the infection, except for hyposmia (a prodromal symptom of pre-
motor stages of various synucleinopathies). Given the development 
of parkinsonism two weeks after the onset of respiratory symptoms, 
we propose that SARS-CoV-2 could have precipitated parkinsonian 
symptoms in a patient in the premotor phase of PD.

In patients that develop tremor after SARS-CoV-2 infection, a thor-
ough neurological examination should be performed, searching for 
symptoms suggestive of parkinsonism.
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Introduction

In December/2019 began the outbreak of the Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), with rapid 
worldwide expansion, persisting until the present time [1]. Ac-
cording to World Health Organization data, there have been 
185,291,530 confirmed cases, including 4,010,834 deaths.

SARS-CoV-2 infection usually produces fever, cough, dyspnea 
and other respiratory manifestations [2]. Different authors 
propose that SARS-CoV-2 and most β-coronaviruses have neu-
roinvasive potential, and although the physiopathology is still 
unknown [3], multiple neurological manifestations have been 
reported in the context of SARS-CoV-2 infection including hy-
posmia, seizures, stroke, headache, etc. 

On the other hand, Parkinson Disease (PD) is the second 
most frequent neurodegenerative disease, behind Alzheimer’s 
Disease, affecting 6.2 million patients worldwide. The high prev-
alence of hyposmia in patients with SARS-CoV-2 infection raised 
theories about possible parkinsonian symptoms secondary to 
this infection, similar to the supposed link between Lethargic 
Encephalitis and Spanish flu [2] in the 1920s (although still high-
ly controversial).

We report a case of Probable PD after SARS-CoV-2 infection.

A 54-year-old right-handed male, with no personal history of 
interest and no family history of PD, developed in October/2020 
fever, fatigue, myalgias, diarrhea, dry cough and anosmia. Real 
time positive quantitative reverse transcription polymerase 
chain reaction (PCR) test for SARS-COV-2 performed by naso-
pharyngeal swab resulted positive, so SARS-CoV-2 infection was 
diagnosed. Given the mild symptomatology, he didn’t require 
hospital admission, and recovered after seven days of clinical 
debut. At the fourteenth day, he noticed rest tremor affecting 
the upper right limb, micrographia and greater difficulty in per-
forming precision tasks, with progressive worsening for the next 
six months. When questioned about it, the patient also report-
ed three years evolution of hyposmia, which worsened during 
SARS-CoV-2 infection. He didn’t refer REM sleep behavior disor-
der, constipation or depression.

On examination, we observed pronation-supination rest 
tremor, with low frequency (4-5 Hzs) and moderate amplitude, 
mild bradykinesia and cogwheel rigidity, all of them involving 
the right limbs. There was a decrease of arm swing and ipsilat-
eral rest tremor while walking. On pull test no retropulsion was 
observed. No cognitive decline was found (Mini-Mental State 
Examination of 30/30). The rest of the neurological examination 
was normal.

Analytical studies were normal. Brain MRI showed no altera-
tions [1-3]. I-Ioflupane DaT-SPECT showed bilateral asymmetric 
putamen hypocaptation, with left predominance (Figure 1).

Figure 1:

Final diagnosis was Probable PD, fulfilling the Movement 
Disorders Society Unified PD Rating Scale criteria. We started 
treatment with rasagiline 1 mg/24 hrs, showing good clinical 
response that persists up to date, three months later.

Post-infectious parkinsonian symptoms have been described 
in association with different viral agents (Influenza-A, EBV, VZV, 
etc.) [4,5]. Given its possible neurotropic capacity, some authors 
have proposed that SARS-CoV-2 and other coronaviruses are ca-
pable of affecting the CNS, hypothesizing the olfactory bulb as 
an entry route, producing direct structural damage of the ni-
grostriatal system and/or acting as a trigger for an inflamma-
tory response that could generate a neurodegenerative process 
[4,5]. 

On the other hand, clinical worsening of chronic neurode-
generative diseases, like PD, in the context of SARS-CoV-2 infec-
tion has been reported, possibly associated to these neurotrop-
ic properties. The possibility of precipitating motor symptoms 
in premotor phase PD has not been previously considered, al-
though it seems plausible.

To date, in addition to our patient, three cases of probable 
PD during the course of SARS-CoV-2 infection have been de-
scribed [1,4,5]. As in our case, all of them showed DaT-SCAN 
with presynaptic affection, without lesions at the brain MRI, 
and at least two of the cases were non-post-encephalitic [4,5].

Our case was asymptomatic prior to SARS-CoV-2 infection 
(confirmed by relatives and the physicians who had previous-
ly examined him), with the only exception of hyposmia (de-
scribed as a possible prodromic symptom in pre-clinical stages 
of PD and other synucleinopathies). He developed parkinsonian 
symptoms two weeks after the onset of respiratory symptoms. 
We propose three possible explanations:

1. SARS-CoV-2 could have precipitated parkinsonian symp-
toms in a premotor phase patient, given the presence of hypos-
mia years before the infection. 

2. SARS-CoV-2 could have triggered a central neurodegen-
erative process, as has been suggested before [1,3-5]. However, 
none of the described cases in the literature showed structural 
lesions on neuroimaging, and CSF studies usually showed no al-
terations.

3. Chance occurrence of  SARS-CoV-2 infection and PD. Given 
the high prevalence of both pathologies, this option cannot be 
ruled out, although all of the published cases were relatively 
young for PD (the oldest patient was 58 years old) and clinical 
debut was clearly after the infection.

In any case, more information is needed to draw more 
weighty conclusions.
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The neurological consequences produced by SARS-CoV-2 in-
fection in the short and long term are still unknown, and the 
neurological symptoms derived from this new condition are 
continuously updated. In patients that develop tremor after 
SARS-CoV-2 infection, a thorough neurological examination 
should be performed in search of symptoms suggestive of par-
kinsonism.
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