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ABSTRACT 

Introduction: 

Coronavirus disease 2019 (COVID-19), the highly 

contagious infectious disease caused by severe 

acute respiratory syndrome coronavirus 2 (SARS-

CoV-2), has had a catastrophic effect on the 

world‘s demographics resulting in more than 2.9 

million deaths worldwide, emerging as the most 

consequential global health crisis since the era of 

the influenza pandemic of 1918. 

Aim: 

Identify the etiology and epidemiology of COVID-

19. 

Describe the clinical features and neurological 

findings expected in patients with COVID-19. 

Discuss interprofessional team strategies for 

improving care coordination and communication to 

care for patients with coronavirus and improve 

outcomes. 

Results: 

In the present review we found that the respiratory 

symptoms and fever, cough and shortness of breath 

are common feature in most of the patients. In 

more severe cases, infection can cause pneumonia, 

severe acute respiratory syndrome and sometimes 

death. Neurological complications may be 

significance of comprehensive cardiorespiratory 

failure and metabolic abnormalities elicited by the 

infection, through invasion of the virus, or an 

autoimmune response to the virus. 

 

I. INTRODUCTION: 
In December 2019, a novel coronavirus 

commenced in Wuhan, China, as the causing factor 

of pneumonia and severe acute respiratory 

syndrome. As of August 1
st
, 2021, the currently 

named severe acute respiratory syndrome 

coronavirus 2 (SARS-2) has spread in more than 

215 countries. COVID 19 is a global pandemic that 

led to a dramatic loss of human life worldwide. 

Total number of Cases Worldwide -308,186,767 

and total number of deaths Worldwide-

5,507,612.Total number of recovered individuals -

259,714,030.(organization WHO 2022) 

 

The coronavirus: SARS- CoV-2 

Coronaviruses, the family of viruses 

belongs to COVID -19 were first identified in 

humans in 1965 from child with an upper 

respiratory tract infection which was responsible 

for 1-35% of upper respiratory tract infections of 

that season. (McIntosh 1985) 

The severe acute respiratory syndrome 

(SARS) in 2002-2003 which affected more than 

8000 persons worldwide with a 10% mortality 

(CDC 2020) and middle east syndrome (MERS) 

epidemic that started in 2012 affected nearly 2500 

persons with 35% mortality (Organization WH 

2020). 

Coronaviruses are minute in size and contain a 

single-stranded RNA as a nucleic material. 

The viral genome is protected within the 

nucleocapsid and the genome encodes for the 3‘ 

structural proteins, including spike (S), envelope 

(E), membrane (M), nucleocapsid (N), which are 

common to all coronaviruses. (Figure 1 ,2 and 3) 
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Figure 2: Animal Reservoirs Between the Three Viruses 

 

Animal Reservoirs Sars-CoV Mers-CoV Sars-CoV 2 

Primary Host Raccoon 

Dogs 

Camels Bats(BatCoVRaTG13) 

Secondary Host Civet Palm Pipistrellus and 

Perimyotis Bats( Key 

host) 

                   - 
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Mode of transmission 

Hugging or kissing and touching someone 

with direct contact is the main chances in 

transmission of virus. 

Being in close proximity with someone or a group 

of people, specifically within 6 feet proximity and 

for 10 mins or more (Concerts, meetings, parks) 

and the using of utensils with others. 

Indirect contact (such as tables, railings of stairs, 

door handles) 

 

Pathophysiology: 

Invasion of the cells in host body by 

SARS- Cov-2, causing inflammatory reaction and 

indications. (Figure 4). The key of the entry of the 

virus is through the angiotensin converting enzyme 

2 (ACE2) receptors expressed in the both the 

neurons and glial cells of the brain. These receptors 

are mainly present in the brainstem regions which 

is in charge for regulation of Cardiovascular 

function including subfornical organ, 

paraventricular nucleus, nucleus of tractussoliatrius 

and rostral ventrolateral medulla. Though severe 

acute respiratory syndrome(SARS) and Middle east 

respiratory syndrome (MERS), the virus might also 

take a direct route through the olfactory bulb upon 

inhalation without using the ACE 2 receptors. 

 

 

 
 

Once invaded, the viruses will be reactive 

which causes astrogliosis and activation of 

microglia setting off a gigantic neuroinflammatory 

cascade. Instantaneously, the systemic 

inflammation associated with SARS- CoV-2 

infection negotiates with the blood brain barrier 

(BBB) which relentlessly disturbs brain hemostasis 

and leads into death of neuronal cells. Moreover, 

damages of the brainstem centersfor respiration 

will cause the impairment of the ventilator lung 

function resulting in profound hypoxia. 

Combination of hypoxia with existing neuro-

inflammation origins to hippocampal and cortical 

areas damage, resulting in neuropsychiatric effects 

of the virus. 

 

General clinical manifestation (Table 1) 
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It includes respiratory symptoms and fever, cough 

and shortness of breath. In more severe cases, 

infection can cause pneumonia, severe acute 

respiratory syndrome and sometimes death. 

 

 
Most common 

symptoms 

 

Less common symptoms 

 

Serious symptoms 

 

Fever 

 

aches and pains difficulty breathing or 

shortness of breath 

Dry cough sore throat chest pain or pressure 

loss of speech or 

movement 

Tiredness diarrhea  

 conjunctivitis  

 headache  

 loss of taste or smell  

 a rash on skin, or 

discoloration of fingers or 

toes 

 

 

Neurological Complications of Covid19(Table 2) 

Several neurological complications of 

COVID 19 appear to be both uncommon and 

various in nature. 

Neurological complications may be 

significance of comprehensive cardiorespiratory 

failure and metabolic abnormalities elicited by the 

infection, through invasion of the virus, or an 

autoimmune response to the virus. 

Most of our knowledge about CNS effects 

comes from the few retrospective observational 

case series which are as follows: 

A multicenter, retrospective study by Mao 

et al. (4)was the first study to estimate the 

neurological manifestations in COVID-19 and 

neurological manifestations were present in 36.4% 

of total found that214 patients, out of which most 

common was CNS manifestations (24.8%) 

shadowed by peripheral nervous system 

manifestations (8.9%). 

An observational case series study 

reported by Helms et al. on 58 patients who was 

admitted to ICU for ARDS, secondary to COVID-

19 in France. Between 3 march 2020 and 3 April 

2020. Out of 58 patients, 14% showed neurological 

findings at admission and 69% of cases were 

weaned off sedation and paralytics. Most often 

observed symptoms were confusion (65%), anxiety 

(69%), upper motor neuron syndrome signs like 

hyperreflexia with clonus (involuntary and 

rhythmic muscle contractions) and positive 

Babinski`s sign (69%) during ICU admission and 

after discharge (33%) few patients even had 

dysexecutive syndrome. 

Brain MRI of these patients revealed 

leptomeningeal enhancement (62%), perfusion 

abnormalities on MRI (100%), and ischemic CVA 

(23%). Only one out of the eight patients who 

endured electroencephalogram (EEG) showed 

findings consistent with encephalopathy (3). 

Many other retrospective observational 

studies described the incidence of neurological 

manifestations as4.3% (6), 15% (7), and 57.4% (8). 

The most common neurological manifestations 

reported in COVID-19 were smell disturbances, 

taste disturbances, headache, myalgia,stroke, 

meningitis and disturbances in 

consciousness/altered mental status. 

 

 
Localization in the 

nervous system 

Neurological symptoms 

Central nervous system Headache, Dizziness, Stroke symptoms, Meningitis, 

Seizures, confusion, Agitation, Delirium, stupor, 

coma 

Peripheral nervous 

system 

Hypogeusia, Hyposmia, Generalized weakness 

Muscles Myalgias, weakness 
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Effects of SARS CoV19 on Nervous 

system(CNS) and autoimmune disorders: 

Headache: 

In40% of patients, the headache of 

COVID-19 is a common symptom and only lasts a 

few days, while in others, it can last up to 

months.Symptomatically, the headache has been 

regarded as mild.It is presenting mostly as a whole-

head, severe-pressure pain. It's different than 

migraine, which by definition is unilateral 

throbbing with sensitivity to light or sound, or 

nausea. This is more of a whole-head pressure 

presentation. (9) 

Meningitis/ encephalitis 

The first case of meningitis associated 

with COVID-19 was reported in Japan in February 

2020 (10). Meanwhile, two or three more cases of 

meningoencephalitis have also been described in 

the United States (11–12).Even though very rare, 

these neurological manifestations occasionally are 

the exclusive initial presenting complaint of 

COVID-19.  

Predictably, meningitis has been 

described.  For example, physicians of 

Pakistanreported 21- year-old male medical student 

with multiple underlying comorbidities 

includinghistory of frontal headache and fever, and 

1-day history of neck stiffness. He denied any 

cough, shortness of breath, body aches, and 

diarrhea. Based on clinical presentations and initial 

blood work up, bacterial meningitis was suspected 

and he was started on intravenous antibiotics 

empirically after cerebral spinal fluid (CSF) was 

sent for analysis. CSF analysis showed a picture of 

viral meningitis and in addition to empiric 

antibiotics, he was also given antiviral agents. CSF 

gram staining, Ziehl-Neelsen staining, and culture 

showed no microorganisms, and tests for Herpes 

simplex type 1, Herpes simplex type 2, and 

Varicella zoster virus were negative.On that same 

day, he developed tachycardia, tachypnea, and 

hypotension; his oxygen saturation started to drop 

gradually and was put on a ventilator. His chest X-

ray showed diffuse multi-lobar infiltrates consistent 

with acute respiratory distress syndrome. His 

laboratory reports showed respiratory acidosis and 

a picture of disseminated intravascular coagulation 

(DIC). One day later, he passed away due to multi-

organ failure (13). 

 

Stroke 

A stroke occurs when the blood supply to 

part of your brain is interrupted or reduced, 

preventing brain tissue from getting oxygen and 

nutrients. Brain cells begin to die in minutes‘. 

Various etiology factors may be responsible for an 

increased risk of stroke. A study on total of 103 

(1.3%) patients developed acute ischemic stroke 

among 8163 patients with COVID-19. Among all 

patients with COVID-19, the ratio of patients with 

hypertension, diabetes, hyperlipidemia, atrial 

fibrillation, and congestive heart failure was 

significantly higher among those with acute 

ischemic stroke. Acute ischemic stroke was 

associated with discharge to destination other than 

home or death (relative risk, 2.1 [95% CI, 1.6–2.4]; 

P<0.0001) after adjusting for potential 

confounders.  

A total of 199 (1.0%) patients developed 

acute ischemic stroke among 19 513 patients 

without COVID-19. 

Among all ischemic stroke patients, COVID-19 

was associated with discharge to destination other 

than home or death (relative risk, 1.2 [95% CI, 1.0–

1.3]; P=0.03) after adjusting for potential 

confounders. (14) 

Risk may be increased for both arterial and venous 

cerebrovascular disease. In one recent study on 78 

COVID-19 patients, stroke occurred in 6 (2.8%) (5 

ischemic and 1 hemorrhagic) (4). In a small series 

of 24 patients from the Seattle region, stroke was 

observed in 2 (8%) of 24 hospitalized COVID-19 

patients (15). Viral myocarditis may increase the 

risk of stroke (16). 

 

AIDP/ Guillain –Barre syndrome: 

Guillain-Barré syndrome is an acute acquired 

autoimmune disorder of the peripheral nerves that 

often occurs after infection (17). 

During the recent pandemic in Northern 

Italy, one case of a 57-year-old man developing 

acute motor-sensory axonal neuropathy, a variant 

of Guillain–Barré syndrome (GBS), 12 days after 

severe acute respiratory syndrome-coronavirus-2 

(SARS-CoV-2) infection. Similarly, to other 

bacterial and viral infections, dysregulation of the 

immune system due to post-infectious mechanisms, 

such as the molecular mimicry, could lead to an 

indirect damage of the peripheral nervous system 

related to SARS-CoV-2. 

GBS causes motor dysfunctions that are not easily 

detectible in non-neurological settings or in 

patients needing ventilatory assistance. Several 

reports also suggested that GBS and Miller Fisher 

syndrome (MFS) could be neurological 

complications of COVID-19 (18). 

GBS connected to SARS-CoV-2 infection may 

follow the classic post-infectious pattern, with 

report indicating that it is also possible in children. 

GBS has also been reported as part of the ―long 

COVID-19 syndrome‖ (19).  

 



 

     

International Journal Dental and Medical Sciences Research 

Volume 4, Issue 4, July-Aug 2022 pp 718-726 www.ijdmsrjournal.com ISSN: 2582-6018 

                                       

 

 

 

DOI: 10.35629/5252-0404718726           |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 723 

Acute disseminating encephalomyelitis(ADEM): 

ADEM is a demyelinating inflammatory 

condition existing at the severe end of the spectrum 

of neurological manifestations in COVID-19. 

Clinical presentation is of a non-specific sudden 

onset encephalopathy, which may present as 

behavioral change or alteration in consciousness 

with or without fever (20). 

ADEM has been described with the COVID 19 

infection in a 53-year-old man at London 

hospitalcomplicated by a tension pneumothorax, 

bilateral DVTs and the development of PICC line 

sepsis on day 36 (blood cultures grew 

Serratiamarcescens)(21). 

 

Effects of SARS CoV19 on Peripheral nervous 

system (PNS): 

Hypogeusia, Hyposmia 

Anosmia, also known as smell blindness 

which is caused commonly due to upper respiratory 

infection and has attributed to damage to olfactory 

epithelium by causative virus (22). During Covid 

19 outbreak it was one of the most common 

symptom. 

In a cross-sectional study conducted on 

390 positive Covid 19 patients, one-third of 

patients reported hyposmia and/or hypogeusia, 

which occurred significantly more frequently in 

non-severe outpatients (23). Anosmia and ageusia 

related to Covid 19 normally recovers over several 

weeks. 

Anosmia did not appear to be a commonly reported 

manifestation during SARS epidemic (24). 

A high expression of ACE-2 receptors on oral 

mucosa has been reported and may be related to 

these symptoms with COVID 19 (25). 

 

Myalgia/ myositis/ Skeletal muscle injury 

The myalgia has been already reported in 

several cohorts of patients with covid-19 infection 

(26). 

Whereas a case study of a MRI- documented 

myositis secondary to covid-19 patient was 

reported in France.  

In conclusion, although covid 19 is frequently 

limited to upper and lower airways, as shown in 

this case, reveal itself by acute myositis. Since the 

association of muscle inflammation with interstitial 

pneumonia can be seen in either covid-19 or 

autoimmune myositis, this differential diagnosis 

should be noted by clinicians (27). 

In the Guan et al study, two patients had 

rhabdomyolysis (0.2%) and the CK levels were 

elevated in 13.7% patients (28).  One study even 

showed statistical association between elevated CK 

levels and mortality (29). 

 

 

Explanation of each manifestation (Table 3) 

Table 3: Summary of Major neurological abnormalities in COVID 19 

Author  Study Design RT-PCR in CSF Findings 

Mao et al (4) Case series NA 214 Covid 19 positive 

patients were included.  

24.8% [53] had 

neurological 

manifestations; 

2.8% [6] patients 

developed stroke (acute 

cerebrovascular disease); 

8.9% [19] had peripheral 

nervous system symptoms 

were observed; 

0.5% [1] deceased. 

Guan et al (28) Retrospective 

study 

NA 1099 Covid 19 positive 

patients were included. In 

which 

13.6% [150] had headache; 

14.9% [ 164] had myalgia; 

0.2% [ 2] had 

Rhabdomyolysis. 

Li et al (30) Retrospective 

study 

NA 221 Covid 19 positive 

patients were included. 

5%[11] had acute ischemic 

stroke, 0.5% [1] had 
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cerebral venous thrombosis 

and 0.5% [1] had 

intracerebral hemorrhage. 

Moriguchi et al (10) Case study + A 24-year-old man was 

hospitalized for Covid 19 

positive,  

At day 15, his treatment 

was continued for bacterial 

pneumonia and impaired 

consciousness due to 

encephalitis associated with 

SARS-CoV-2 in intensive 

care unit. 

Filatov et al (31) Case report NA A 74-year-old male with 

past medical history of 

atrial fibrillation, 

cardioembolic stroke, 

parkinson disease, chronic 

obstructive pulmonary 

disease (COPD) was 

critically ill and was 

hospitalized due to positive 

Covid 19. 

Upon examination, the 

patient was found 

encephalopathic. 

 

Xiang et al(32) Case report + A case of encephalitis were 

found along with other 

symptoms of Covid 19. 

Poyiadji et al (12) Case report NA A 58-year-old female 

airline worker presented 

with a 3-day history of 

cough, fever, and altered 

mental status. Was positive 

for SARS CoV 2. Brain 

MRI demonstrated 

hemorrhagic rim-enhancing 

lesions within the bilateral 

thalami, medial temporal 

lobes, and subinsular 

regions. Which was  the 

first reported case of 

COVID-19–associated 

acute necrotizing 

hemorrhagic 

encephalopathy 

 

II. DISCUSSION 
Our narrative view summarized the so far 

documented neurological complications of Covid 

19 that involved CNS and PNS. The neurological 

symptoms include dizziness, headache, myalgia‘s, 

hypogeusia and hyposmnia, there are even more 

serious disorders including Meningitis, 

encephalitis,Guillain –Barre syndrome and stroke. 

More data are needed to establish the incidence, 

outcomes and management.Additionally, the covid 

19 pandemic has a huge impact on the management 

and treatment of neurological patients. 

Our review suggests that neurological involvement 

in covid 19 can cause a negative effect in the whole 

quality of life. Our review of the pathophysiology 

hypothesized by various authors seems to specify 
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that CNS manifestations principally arises due to 

inflammatory causes, PNS due to immune-

mediated mechanisms, and skeletal muscle injury 

due to direct effects of the virus.  

On the other hand, study at the bio-molecular levels 

are needed to accept or disprove such theories with 

conviction. This would help in categorizing the 

whole spectrum of neuropathology successful, 

which in turn would help in developing consent 

regarding the better treatment modalities. 
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