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The Editor
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Subject: Submission of “Short Report” for publication.

Respected Sir/madam

With due respect I want to state that I wish to submit my manuscript entitled “Effect of COVID-19 Virus on the Patients of Neurological Diseases: Risk and Mechanism” in your renowned journal “British Journal of Clinical Pharmacology”. I assure you that this work has neither been published nor sent in any other journal for publication. Please look forward into it.
Thanking you for your kind pursuance.

Importance of manuscript: Present manuscript describes the effect of COVID-19 virus on the patient suffering from neurological diseases. Manuscript also discuss about the changes in the central nervous system of a patient of COVID-19. The manuscript focuses on the various studies and their outcomes which can proves the effect of COVID-19 on neurological patients. Manuscript describes the mechanism of action of COVID-19 virus on the central nervous system.
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Running Head Title: COVID-19 Virus Effect on Neurological Disease Patients
Brief description of Literature review: 

What is already known about this subject: 
· Various studies on neurological patients having COVID-19 have been done.

· The data of different studies were found in a different research paper.

· This study is needed to create awareness in the neurological disease patients to protect themselves from COVID-19.
What this study adds: 
· The data from various sources related to the neurological disease patients suffering from the COVID-19 are compiled.
·  The mechanism and the precaution taken by the neurological disease patient during the COVID-19 pandemic are collected from various literatures and described in the manuscript.
Abstract: 
Aim: The manuscript aims to describe the effect of COVID-19 virus on the patients  suffering with neurological diseases. 
Discussion: The outbreak of COVID-19 is serious and it becomes epidemic worldwide. It is observed from the literature survey that COVID-19  virus can easily affect the persons having neurological diseases. The manuscript also focuses on the mechanism of action of the COVID-19 virus on the nervous system with precaution majors. Patients with COVID-19 show various symptoms of neurological manifestations including stroke, impaired consciousness, seizures, agitation, unsteadiness, dizziness, confusion, localized neuralgia and cognitive impairment. The COVID-19 virus affect the Central Nervous System, makes the patients clinical condition worse and it may cause the death of the patient.  
Conclusion: It can be concluded from the literatures that COVID-19 virus worsens the neurological condition of patients and may leads to severe manifestations.
Keywords: COVID-19 virus; neurological disease; neurodegenerative disorder; coronavirus; pandemic
Introduction:  The case numbers of COVID-19 continue to rise worldwide and it is observed that there is an increase in the number of reports of neurological symptoms. Some studies have been reported showing neurological symptoms in one third patients of COVID-19. Several studies also identified that COVID-19 patients are suffering with Guillain-Barre syndrome. Guillain-Barre syndrome is a neurological condition in which the immune system responds to an infection and leads to attack on nerve cells, resulting in muscle weakness and ultimately paralysis. Further detailed research from China and France have explored the prevalence of COVID-19 patients with neurological disorders. According to a study, 36% of patients of COVID-19 have neurological symptoms. The mild effect includes headache or dizziness that may be caused due to strong immune response. There were also more specific and severe symptoms including loss of smell or taste, muscle weakness, stroke, seizure and hallucinations [1,2].
A survey of 214 COVID-19 patients from Wuhan, China, revealed neurological involvement in 36.4% of patients. Symptoms involved stroke, impaired consciousness, seizures, agitation, unsteadiness, dizziness, confusion, localized neuralgia and cognitive impairment [3,4]. Out of 214 patients (mean [SD] age, 52.7 [15.5] years; 87 men [40.7%]) with COVID-19, 126 patients (58.9%) had non severe infection and 88 patients (41.1%) had severe respiratory infections. In total, neurological manifestations occurred in 78 patients (36.4%). Patients with serious infection relative to those with non-severe infection was older, had more underlying disorders, especially hypertension and showed less typical COVID-19 symptoms, such as fever and cough. Patients with more serious infections have neurological symptoms such as acute cerebrovascular conditions (5.7%), reduced consciousness (14.8%) and skeletal muscle injury (1.3%) [4].
The blood brain barriers typically serve as natural protection against exogenous pathogenic microorganisms, attenuating the risk of intracranial infection. It is already recognized that human corona viruses can spread from the respiratory tract to the central nervous system through transneuronal and haematogenous routes, contributing to encephalitis and neurological diseases.  The Beijing Ditan Hospital first documented a case of viral encephalitis caused by a novel corona virus targeting the central nervous system on 4th March 2020. The researchers have confirmed the genome sequencing for the existence of corona virus in the cerebrospinal fluid. It demonstrated that COVID-19 virus could cause damage to the nervous system [5]. The mechanism of COVID-19 virus on the neurological system is shown in Figure 1. Figure 1. illustrates that the COVID-19 virus attacks on the neurons and cause neurological degeneration which is further responsible for the neurological disease.
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Figure 1. Schematic diagram of the mechanism of COVID-19 virus on the neurological system

The mechanism of corona virus on the nervous system damage includes:
1. Direct infection injury: Virus genetic material and proteins can often detect in nervous system tissue samples which suggest that viruses can directly invade the nervous system and cause nerve damage [6].
2. Immune injury: Severe Acute Respiratory Syndrome (SARS) and COVID-19 have resulted in a large number of fatalities, mostly occurs due to multiple organs failure caused by virus-induced Systematic Inflammatory Response Syndrome. A neurotropic virus can activate glial cells and induce a pro-inflammatory state. Interleukin(IL)-6, a significant cytokine storm member, has a positive correlation with the severity of the COVID-19 symptoms. Experiments have also established that primary in vitro cultured glial cells secrete significant amounts of inflammatory factors such as IL-6, IL-12, IL-15 and TNF-α after infection with COVID-19 virus. It causes the activation of immune cells in the brain that causes chronic inflammation and brain damage [6].
3. Angiotensin-converting enzyme 2: ACE 2 is also a target for both corona and influenza viruses. When a virus binds with ACE2 receptors causes an abnormal elevation in blood pressure and also increases the risk of a cerebral haemorrhage. The virus damages the blood-brain barrier and enters the central nervous system by attacking the vascular system [7,8].
4. Other mechanisms: The higher levels of d-dimer, a protein fragment associated with high levels of blood clot formation and breakdown have also been observed in patients with serious infection. Such results are consistent with a recent trend, identified as COVID-19 associated with coagulopathy by the American Society of Hematology. In other words, COVID-19 patients show a high burden of clots in different parts of the body such as lower extremities, brain and lung with the latter two present as pulmonary emboli and ischemic strokes [9]. 
The neurodegenerative diseases and other viral infections indicate that systematic inflammatory mediators may enter the CNS and cause harm via impaired Blood Brain Barrier (BBB). Systematic inflammation induced by SARS COVID-19 virus leads to neuroinflammatory process and increases neurological syndrome susceptibility. Hence, CNS infections may facilitate the development of neurodegenerative disease in individuals patients. Longitudinal studies are urgently required to determine whether the COVID-19 pandemic would lead to an increased incidence of neurodegenerative disorders in infected persons or not. The emerging evidence suggests that SARS coronavirus is related to neurological changes in COVID-19 Patients with serious clinical manifestations. The three general scenarios related to Central Nervous System are feasible in the patients of COVID-19 could be lead to neurological alterations directly, worsen the pre-existing neurological condition and increase susceptibility to or aggravate damage accused by other means [10].
It was investigated in the study, that more severe neurological symptoms may include headache (11-13%), dizziness (8-17%) and altered consciousness (8-9%). Several peripheral nervous system symptoms include hypogeusia, hyposmia or anosmia and neuralgia were reported in 5% of new cases. Less widely acute cerebrovascular disorder (3%), epilepsy (1%) and ataxia (1%) have been reported in corona virus patients [11].
The operative decisions must be taken regarding neurological care provision during the COVID-19 pandemic. It includes implementation of a functional reorganisation plan or contingency plan addressing the resources and areas of the responsibility of the neurologist. Implementation of a online  model appointments for patients follow up to provide continuing treatment and resolve problems may be a better approach. Establishment of a ‘secure’ off-site care unit for priority patients with neurological emergencies, circumstances requiring personal attention or critical treatments to be administered during the consultation. Models for the provision of essential hospital care should be implemented [12].

Conclusion: It can be concluded from the literature survey that COVID-19 virus can affect the nervous system, there are various mechanism discussed in the manuscript through which they can enter into the nervous system and cause neurological alteration. The patients who already suffer from the neurological diseases can easily get affected with COVID-19 virus. The various study describes that COVId-19 virus affects the nervous system and causes neurological disease. In 36% of patients suffering from COVID-19 have tampered neurological symptoms. The patients with neurological diseases have to take more precautions because they have more chances to get infected with COVID-19 virus. The precaution should be taken by the patients and they have to follow safety rules to protect themselves from this virus.
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