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presentation of COVID-19 infection: a case
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Abstract
Background: Parkinson’s disease (PD) is a neurodegenerative condition that has been reported following viral
infections in rare occasions. Several neurological complications have emerged in association with coronavirus disease
2019 (COVID-19), since its declaration as a pandemic. Herein, we present a novel case of unexplained worsening of
PD as the sole initial presentation of COVID-19, in the absence of fever or respiratory symptoms.
Case presentation: A 56-year-old male with advanced PD presented with severe rigidity, dystonic posturing of both
feet, and confusion of 4 days duration. His condition progressed to an akinetic-rigid state and confusion during the
following week, and a routine nasopharyngeal swab tested positive for severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) on the 9th day of onset. He developed fever and dyspnea later and was intubated on the 10th day.
Conclusion: To our knowledge, worsening of PD symptoms as the sole initial manifestation of SARS-CoV-2 infection, in
the absence of other cardinal features of COVID-19, has not been reported in the literature. We suggest testing for
COVID-19 infection in patients with PD, especially advanced cases, who present with unexplained worsening of
symptoms, even in the absence of COVID-19 cardinal features.
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Background
Since the emergence of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) in Wuhan, China,
in December 2019, and the declaration of coronavirus
disease (COVID-19) as a pandemic on March 11, 2020,
several neurological manifestations have been associated
with this disease [1].
Parkinson’s disease (PD) is a neurodegenerative condition that has been reported in rare occasions following
viral infections. Historically, the influenza epidemic of
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1918 was associated with post-encephalitic parkinsonism;
however, several other viruses were also reported including Epstein-Barr virus, varicella zoster, HIV, hepatitis C
virus, West Nile virus, dengue virus, cytomegalovirus, and
Japanese encephalitis virus [2].
The full impact of COVID-19 on PD is still not well
established; however, several published case reports
made the link between PD development and COVID-19
infection particularly intriguing. Herein, we present a
novel case of unexplained severe rigidity, akinesia,
bilateral foot dystonia, and confusion, as the sole initial
manifestations of SARS-CoV-2 infection in a previously
well-controlled patient with advanced PD, in the absence
of other cardinal features of COVID-19.
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Case presentation
A 56-year-old male with advanced PD developed severe
rigidity, dystonic posturing of both feet, and confusion
of 4 days duration in November 2020. He is not known
to have any chronic medical illness and has been diagnosed with PD 7 years ago, with initial left-sided
tremors, bradykinesia, and rigidity. He had a strong positive family history of PD, but genetic testing was not
done. His initial MRI of the brain and FDG-PET scan
were normal, and he had a stable course on levodopa.
He started to develop wearing-off and dyskinesia after
few years which were manageable with drug adjustment.
Dopamine agonists (DA) were added, but the patient
developed behavioral changes and psychotic features in
the form of hallucination and delusions, which improved
with the cessation of DA and small doses of quetiapine.
Subsequently, with disease progression, levodopa-carbidopa
intestinal gel (LCIG) was started with excellent improvement of wearing off symptoms and peak dose dyskinesia.
After 2 years, and due to financial issues, the patient
stopped LCIG and continued on levodopa with a total
equivalent daily dose of 1497 mg and quetiapine 100 mg
daily. His last clinical examination was in January 2020 with
a stable clinical condition. His Hoehn and Yahr Scale
(H&Y) score was 3, MDS-Unified Parkinson’s Disease
Rating Scale (UPDRS) part III was 57/132 in off stage,
Non-Motor Symptoms Scale (NMSS) was 233/360, and
Montreal Cognitive Assessment (MoCA) score was 24/30.
During the lockdown period amid the COVID-19 pandemic, he was compliant to treatment, maintaining his daily
activities and communicating with the treating physician
through telemedicine, and no drug adjustment was needed
during this time.
He started to have severe rigidity and bradykinesia on
the 1st of November 2020, with poor response to
medications. His condition progressed to akinetic-rigid
state with bilateral foot dystonia in the following week. On
the 9th of November, he was transferred to the emergency
room for confusion. His oxygen saturation was subnormal
(90%); however, he had no fever or any respiratory
complaint. A nasopharyngeal swab reverse transcriptionpolymerase chain reaction (RT-PCR) for SARS-CoV-2
was conducted routinely for hospital admission, as per the
Kuwait Ministry of Health (MOH) protocol. He tested
positive for COVID-19 and was shifted to a specialized
center. He developed fever and respiratory distress with
low oxygen saturation, and he was intubated on the 10th
day of illness. Computed tomography (CT) of the brain
was normal. The patient was maintained on his regular
treatment and was successfully extubated on the 19th of
November. After discharge, he showed gradual improvement of consciousness and rigidity, and his feet dystonia
improved; however, he did not reach his baseline prior to
COVID-19 infection after 1 month.
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Discussion
We report a case of severe worsening of PD symptoms
in the form of rigidity, akinesia, and foot dystonia, as the
sole presenting features of COVID-19 infection. The patient was afebrile and lacked any of the cardinal features
of the disease in the beginning. After a normal initial
workup, the patient was found to be positive for
COVID-19, which was incidentally requested. Other features of COVID-19 infection later ensued, with fever
and respiratory symptoms. A gradual improvement occurred during the recovery phase without any specific
therapy, apart from his usual anti-PD medications and
treatment of COVID-19 infection as per MOH protocol.
Because of the unexplained, rapidly progressive worsening of PD symptoms, in a previously controlled PD patient,
we believe that this presentation could be related to neuroinvasive potential of SARS-CoV-2, through sharing the
same receptor angiotensin-converting enzyme 2 (ACE2),
which can be found in the brain and mediate the disease
process [3, 4].
The impact of COVID-19 on PD is largely speculative
and coming mainly from case reports and case series.
Generally, COVID-19 can affect PD through worsening
of motor as well as non-motor symptoms, worsening of
pre-existing dyspnea due to respiratory distress, as dyspnea may exist in up to 39% of PD patients, or through
the development of new-onset parkinsonism [5].
Recently, four single-case reports have been published
[6–9] describing the development of acute parkinsonism
following COVID-19 infection. All four cases developed
parkinsonian symptoms within 5–32 days of initial SARSCoV-2 infection, and they showed evidence of reduced
function of the nigrostriatal dopamine system, on brain
imaging, similar to PD. Two of them [8, 9] developed
these symptoms after only relatively mild COVID-19
infection, while the other 2 [6, 7] had moderate to severe
infection requiring hospitalization, similar to our case.
Another community-based case control study of 12
PD patients in Italy [10] who developed COVID-19 suggested substantial worsening of motor and non-motor
symptoms during mild to moderate COVID-19 illness,
which is in line with our case; however, our case is
unique in the aspect that worsening of PD was the sole
initial presenting feature of COVID-19, in the absence of
its common cardinal features. Furthermore, a 2021 study
[11] of 10 PD cases from Wuhan, China, showed that
worsened outcome was linked to older age, longer PD
duration, and late stage PD.
Three potential mechanisms have been proposed for
the rapid development of parkinsonism following COVID19; first, a vascular insult from a hypercoagulable state
associated with severe COVID-19 can directly damage the
nigrostriatal system, akin to vascular parkinsonism. Second,
systemic inflammation can trigger neuroinflammation and
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nigral dopamine neuron injury. Midbrain dopamine neurons express high levels of the ACE2 receptor and are believed to be vulnerable to SARS-CoV-2. Third, neurotropic
features of SARS-CoV-2 can cause viral RNA to invade the
brain. Neuropathological studies using immunostaining for
aggregated α-synuclein have suggested that the PD starts
in the olfactory system or in enteric nerves and then propagates to other brain regions [12–14].
Moreover, other additional factors in our case could
be the increased levodopa requirement during acute illness, old age, being on advanced therapies, and having
possible genetic PD that can make the patient vulnerable
to immunologically mediated neuronal damage.

Conclusion
To our knowledge, worsening of PD symptoms as the
sole initial manifestation of SARS-CoV-2 infection, in
the absence of other cardinal features of COVID-19 infection, has not been reported, expanding the disease
clinical spectrum. In the era of COVID-19, we suggest
that any unexplained worsening of PD symptoms, especially in advanced cases, should warrant for COVID-19
testing, even in the absence of its usual cardinal features.
Limitations
Magnetic resonance imaging (MRI) could not be performed during COVID-19 infection because the patient
was mechanically ventilated after admission.
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