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Parkinsonism developed owing to viruses is one of the important causes of secondary parkinsonism. After the
Spanish flu pandemic, the increase in the number of parkinsonian cases in the long term has drawn attention
on the relationship between viruses and parkinsonism. For this reason, the relationship between influenza and
parkinsonism has been studied most. Nowadays in which we are experiencing the COVID-19 pandemic,
scientists, based on the experiences gained from the Spanish flu pandemic, have drawn attention to the fact
that the third wave of the pandemic might be parkinsonism. However, as we have reviewed in the literature,
acute parkinsonism due to COVID-19 was not reported during this pandemic. Here, we present a case in which
signs of acute parkinsonism developed on the 3rd day of the illness and neurological symptoms regressed with
convalescent plasma treatment.

© 2021 Elsevier Inc. All rights reserved.
1. Introduction

Coronaviruses are an enveloped single-stranded RNA virus belong-
ing to the coronaviridea family. They bind to Angiotensin-converting
enzyme2 (ACE 2). ACE 2 is common in alveoli, trachea bronchi and air-
ways. The virus multiplies in these cells and enters new target cells.
COVİD-19 causes the most common cold symptoms [1]. As the disease
progresses, more complex and severe processes such as acute respira-
tory distress syndrome and cytokine storm may develop. This is the
tip of the iceberg. Our knowledge about this disease is increasing day
by day. It has been reported that a hypercoagulable state, heart muscle
damage, renal tubule cells damage due to COVID19 develops. This infec-
tion can cause a wide spectrum of illnesses, ranging from a simple cold
to multicystemic diseases [1].

As the COVID-19 pandemic progresses, different system involve-
ments and complications of the SARSCoV-2 virus occur. The nervous
system makes up an important group of them. In the study involving
40,469 COVID-19 positive patients, 22.5% of patients were shown to
have neuropsychiatric symptoms associated with COVID-19 [2]. These
findings are thought to be the direct consequences of the virus on the
nervous system or para-infectious/post-infectious immune-mediated
or neurological complications of the systemic effects of COVID-19 [3].
Neurological involvements and complications such as stroke, encepha-
litis, headache, seizure, impaired consciousness, hyposmia and
hypogeusia, Guillain Barré syndrome (GBS) andMiller Fisher syndrome
have been reported to date [4].
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Parkinsonism is a progressive diseasewith resting tremor, cogwheel
rigidity, and bradykinesia. It is more common in men.The loss of dopa-
minergic neurons in the substantia nigra pars compact region in the
brain plays a role in Parkinson's pathophysiology. Parkinsonism has 6
cardinal signs: Resting tremor, bradykinesia, rigidity, postural instabil-
ity, antiflexion posture and motor blocks. To be diagnosed clinically,
there should be two of these 6 symptoms, one of which is tremor or
bradykinesia [5].

Here, we present the COVID-19 case presented with acute
parkinsonism.

2. Case

A 72-year-old male patient was brought to the emergency room
with complaints of altered consciousness, retardation in movements,
and tremors. It was learned that the patient, who was previously
known to have diabetes mellitus, hypertension and peripheral artery
disease, was diagnosed with COVID-19 confirmed by Real-Time-
Polymerase-Chain-Reaction in the hospital where he applied with sore
throat and fever 2 days ago. Paracetamol and favipiravir were started
on the patient, and his fever subsided the next day. On the 3rd day of
the diagnosis of COVID-19, it was learned that the patient was observed
to have dull gaze not answering the questions asked, impaired walking
and tremors and that the emergency call system was notified. The
patient's blood pressure was 130/80mmHg, fever was 36.5 degrees, re-
spiratory ratewas 22 and saturationwas 92%. In the neurological exam-
ination, he was conscious, but he did not sense the deixis referring to
place, time and person. Asymmetry was not detected in the examina-
tion of muscle strength, sensory, cerebellar and head pair. In the tonus
examination, it was observed that he had rigidity and cogwheel rigidity.
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Fig. 2. Posteroanterior chest radiography of the patient on the 5th day.
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His movements were bradykinetic. His gait was in an antiflexion posi-
tion and was slowed down. He had a rest tremor. He had rales in the
right lung basal. He had nohistory of drug intake that caused parkinson-
ism. No acute pathology was detected in his brain tomography and
diffusion-weighted magnetic resonance imaging. Increases, due to
Covid pneumonia, in bilateral ground glass density of the patient,
whose thoracic tomography taken on the day of diagnosis was normal,
were observed in the thoracic CT taken at the time of admission to the
hospital (Fig. 1). Routine biochemical tests were normal in laboratory
tests, CRP 13.2 m/dl, ferritin 67μgr/L, D-dimer 0.7 mg/L, Fibrinogen
493 g/L, lymphocyte 1.331033/mm3, platelet 1021033/mm3. On the
day of hospitalization, 1 unit of convalescent plasma treatment was ad-
ministered. Approximately 4 h after the administration of the conven-
tional treatment, it was noticed that his orientation and cooperation
improved and his rigidity decreased. In the following day evaluation,
the patient was consciously oriented and cooperative, and his rigidity,
tremors and bradykinesia disappeared. However, the lymphocyte
count fell to 0.721033/mm3. Other testswere normal. As respiratory dis-
tress increased, 1more unit convalescent plasma treatment was given,
high-flow nasal cannula and noninvasive mechanical ventilation were
initiated. On the 5th day saturation decreased (Fig. 2), lymphocyte de-
creased to 0.411033/mm3, platelet to 701033/mm3, Ferritin increased
to 309.7 μgr/L, Fibrinogen 918 g/L, CRP 271 mg/L. Plasmapheresis treat-
ment was decided to be applied to the patient who developed ARDS.
After 3 days of plasmapheresis, the patient's oxygen saturation im-
proved, respiratory distress decreased, and he was transferred to the
service. The patient, who was followed up in the intensive care unit
for 14 days and in the ward for 8 days, was discharged with full recov-
ery. His neurological examination in the follow-up 2 months was
found normal. Symptoms and signs of parkinsonismwere not observed.

3. Discussion

It has been previously reported that acute parkinsonismmight be as-
sociatedwith neurotropic viruses [6]. The first link between viruses and
parkinsonism was established between the increased cases of parkin-
sonism after the Spanish flu broke out in 1918. In the acute form, the
clinical presentation called encephalitis lethargica appeared [7]. 28
types have been defined so far, and one of them is the form occurring
with parkinsonism [7]. Viruses can cause parkinsonism directly or indi-
rectly. The direct effect occurs with the development of virus tropism,
replication and subsequent neuronal lysis for the basal ganglia. On the
other way, microglia activation, release of proinflammatory factors
Fig. 1. Tomography image of the patient at admission (3th day).
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and T cell response, hyperstokinemia with vascular damage and hyp-
oxic brain are possible indirect pathophysiological mechanisms [4].

The range of neurological symptoms reported in patients is wide,
and this suggests the potential for neurotropism of SARS-CoV-2 [8].
Recent findings revealing that coronaviruses are neurotrophic suggest
that dopaminergic neurons enable SARS-CoV-2 infection [9]. ACE2 is
the co-receptor of virus spike proteins that play an important role in
COVID-19. After the spike protein binds to the ACE2 receptor in the tar-
get cell, it combines with the cell membrane of the viral envelope and
transfers the viral genome to the target cell [10]. ACE2 has been de-
tected in the substantia nigra, ventricles, middle temporal gyrus, poste-
rior cingulate cortex, and olfactory bulb [10]. Especially the possibility of
the substantia nigra to be infectedmight contribute to the acute parkin-
sonism situation. Beauchamp et al. suggested that the acute effect of the
virus on the nervous system was largely overshadowed by respiratory
effects and there is need to develop long-term monitoring strategies
for individuals in recovery including neurodegenerative sequelae such
as virus-associated parkinsonism [8]. To date, one case of parkinsonism
associatedwith Covid-19 has been reported [11]. It occurred in the later
stages of the disease.In our case, without respiratory symptoms at the
beginning of the disease, parkinsonism developed, and interestingly,
the neurological symptoms regressed with convalescent plasma treat-
ment. Convalescent plasma is widely used in epidemics where vaccine
and drug therapy are not yet available [12]. Convalescent plasma not
only neutralizes the pathogen, but it also provides passive immuno-
modulatory effects that allow control of the excessive inflammatory re-
sponse induced by the infectious agent [13]. We are of the opinion that
this situation which occurred at the acute phase of the disease should
stem from the neurotropic effect of the virus. It should be kept in
mind that the option for the convalescent plasma treatment be given
not only for respiratory system findings but also for other system in-
volvements. Humanity has been acquainted with the SARS-CoV-2
virus for only a year and its new features are discovered every day. Ad-
ditional studies are needed to demonstrate the effect of SARS-CoV-2
leading to the development of parkinsonian symptoms and to expand
the treatment indications for which convalescent plasma therapy can
be applied.
4. Conclusion

Clinicians, especially in emergency rooms, should not focus on the
typical symptoms of the epidemic such as fever, cough, muscle pain,
and its effects on the respiratory system, but be alert to themany clinical
manifestations this mysterious virus might cause.
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