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Abstract 

There has been a global outbreak of coronavirus disease 2019 (COVID-19) since 

December 2019. In clinical practice, not only fever and respiratory tract symptoms but 

also multiple organ symptoms are observed in patients diagnosed with COVID-19. 
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Herein, we report a rare case of a patient diagnosed with COVID-19 who manifested 

with concomitant neurological symptoms. The patient developed fever and respiratory 

symptoms at disease onset, followed by muscle soreness, and subsequently altered 

consciousness and psychiatric symptoms, with positive signs based on neurological 

examination. The patient tested positive for the severe acute respiratory syndrome 

corona virus 2 (SARS-CoV-2) nucleic acid (throat swab). Further, chest computed 

tomography (CT) revealed typical COVID-19 findings, and head CT did not reveal 

significant abnormalities. The patient recovered after treatment and was discharged. 

This rare case indicates that SARS-CoV-2 can invade the central nervous system, thus 

causing neurological symptoms and signs. 
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To the Editor 

Coronavirus disease 2019 (COVID-19), caused by the SARA-CoV-2, is a disease 

characterized by pneumonia. The main clinical presentations are fever, dry cough, and 

fatigue, but in addition to respiratory symptoms, a minority of patients may present 

only with muscle soreness, gastrointestinal symptoms, or dispiritedness in the early 

stages1. According to limited pathological autopsy results, in addition to lung 

involvement, the heart, liver, kidneys, spleen, hilar lymph nodes, bone marrow, and 

even brain tissues are also affected in patients with COVID-192. Herein, we report a 

case of a patient diagnosed with COVID-19 who manifested with neurological 

symptoms.  
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This is a case of a 64-year-old male patient of Han Chinese ethnicity and who 

lived in Wuhan City. He did not have a history of hypertension, diabetes, or 

cerebrovascular and cardiovascular diseases. The patient developed fever on 28 

January 2020, with a maximum body temperature of 38.5℃, accompanied by mild 

cough. Symptomatic treatment alleviated the cough, while his body temperature 

fluctuated between 37.5℃ and 38℃ and returned to normal on 30 January. On 30 

January, he experienced insomnia and muscle soreness of the whole body without 

significant tenderness. He was quarantined after a medical consultation on 9 February, 

during which his consciousness was clear, and he was able to answer questions 

correctly. On 10 February, the patient was found to be lethargic and unresponsive. 

Emergency blood tests revealed the following: white blood cell count, 3.3 x 109/L, 

lymphocyte percentage, 24.4%; neutrophil percentage, 62.8%; and C-reactive protein 

(CRP) level, 10.74 mg/L. Head computed tomography (CT) did not reveal significant 

abnormalities, whereas chest CT revealed multiple ground-glass opacities with 

multiple fibrous cord-like shadows in both lungs (Fig 1). Additionally, a throat swab 

test performed on 11 February indicated that the patient was positive for 2019-nCoV 

and was later admitted to a hospital. Upon admission, the patient’s vital signs were 

stable, with finger pulse oximetry without oxygenation, and finger pulse oximetry 

with oxygenation through the nasal cannula (5 L/min) of 88% and 98%, respectively. 

Neurological examination indicated that the patient was in a poor mental state, with 

his consciousness alternating between lethargy and irritability. His responses to 

questions were incorrect, with some indications of contextually dissociated speech. 

Both lower limbs showed positive ankle clonus, which was more pronounced on the 

left limb. The lower left limb was positive for the Babinski sign and Chaddock sign; 

the lower right limb was suspected positive for the Chaddock sign. The patient’s neck 

showed slight stiffness at three fingers below the jaw and was positive for the 

Brudzinski sign and the straight leg raise test. After admission, the patient received 
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oxygen inhalation, arbidol, ribavirin antiviral therapy, traditional Chinese medicine, 

and symptomatic and supportive care. On 16 February, he underwent lumbar 

puncture: intracranial pressure, 200 cmH2O (colourless and clear cerebrospinal fluid); 

cell count, 1 x 106/L; cerebrospinal protein level, 275.5 mg/L, glucose (Glu) level, 

3.14 mmol/L; chloride level, 123 mmol/L; and instant blood Glu level, 5.1 mmol/L. 

Moreover, the cerebrospinal fluid tested negative for the 2019-nCoV nucleic acid test. 

His 2019-nCoV nucleic acid test (throat swab) results were negative on 18 February 

and positive on 21 February. On 25 February, chest CT revealed significant 

improvement in pulmonary infection. Based on his neurological examination that 

same day, he had a clear consciousness, provided correct responses to questions, and 

showed an essentially normal intelligence. Limb reflexes were relatively active, ankle 

clonus was already not observed in both lower limbs, his left lower limb was positive 

for pathological signs, and pathological signs could not be elicited in the right lower 

limb. The neck was soft and unresisting. The patient tested negative in two 

consecutive 2019-nCoV nucleic acid tests (throat swab) on 25 and 27 February, and 

his finger pulse oximetry without oxygenation was 99%. The patient was discharged 

to a quarantine facility and quarantined for a further 14 days. 

SARS-CoV-2 is a betacoronavirus, and its genetic characteristics differ 

significantly from those of severe acute respiratory syndrome coronavirus (SARS-

CoV) and Middle East respiratory syndrome coronavirus3. It is main clinical 

presentations are fever and respiratory symptoms. However, some patients may also 

present with neurologic signs, such as headache, nausea, and vomiting4 or loss of 

smell and taste5, even encephalitis6.  

Current understanding on the pathogenesis of COVID-19 is still unclear. It is 

now believed that angiotensin-converting enzyme 2 (ACE2) may be a receptor of 

2019-nCoV4,7,8. ACE2 has been identified as a functional receptor of SARS-CoV. 
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Hamming et al.9 studied the localisation of the ACE2 protein in different human 

organs and found that the ACE2 protein is abundantly expressed in the alveolar 

epithelial cells and small intestinal epithelial cells. Furthermore, ACE2 is also 

observed in the arterial and venous endothelial cells and arterial smooth muscle cells 

in all organs. Hence, respiratory and gastrointestinal symptoms are the most 

commonly observed symptoms among patients diagnosed with COVID-19, but the 

central nervous system may also be affected through the blood vessel-rich meninges 

after the blood–brain barrier is damaged. 
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Figure 

Figure1: Head CT and chest CT of the patient. (A, B) No obvious abnormalities were found on 

brain CT. (C, D) Diminished bilateral lung translucence, with multiple ground-glass opacities 

distributed in both in the middle and lateral fields of the lung. Multiple cord-like shadows can be 

observed in the bilateral lower lungs, with interlobular septal thickening and bronchiectasis. 

 




