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 CVID-19 is new disease that caused by a novel mRNA corona virus 

(SARS-CoV-2) that transmitted from animals to human. It is spreading 

from human to human through saliva and nasal discharge droplets. The 

key entry of this virus to host cells are specific receptors called ACER2. 

SARS-CoV-2 acts on multiple organs leading to diverse features 

including that due to it's impacts on the nerves system. The fact that 

ACER2 receptors are widely distributed in many tissues in the body, can 

explains - partially - the wide range of organs that damaged during 

COVID-19 attack. A cross sectional study, involved 220 cases of acute 

attacks of COVID-19, was done in private clinic, in Baghdad - Iraq, over 

period extended from 30 \ 3 \ 2020 - 30 \ 11 \ 2020. To demonstrate the 

neurological symptomatology caused by acute SARS-CoV-2 infection. 

Nearly half of patients with COVID-19 gave neurological symptoms 

during acute stage of their SRAS-CoV-2 infection. Headache, taste loss or 

impairment, and anosmia were the nervous system symptoms that 

associated with highest frequencies among those patients. Iinvolvement of 

nervous system isn't rare during acute attack of COVID-19. Headache, 

loss/impairment of taste, and anosmia are the most alarming neurological 

symptoms for diagnosis of SARS-CoV-2 infection. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Coronavirus disease 2019 (COVID-19) is attributed to a novel corona virus first discovered in Wuhan, 

China, in December 2019. Since it is a novel virus, scientists are learning more about it over time. In-spite 

the fact that most people who have COVID-19 have mild symptoms, it can also result in severe illness and 

even death. Some troops, including older individuals and persons who have certain medical states, are at 

higher risk of severe illness [1]. Populations at greater risk for sever attack of COVID-19 are: 65 years old 

age or above, pregnant women, those who are living in a nursing home or long-term care institution, those 

who suffer from some underlying medical problems such as chronic lung disease or moderate to severe 
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asthma, serious heart conditions, diabetes millites, renal failure, liver failure, or sever obesity (body mass 

index > 40), those who have immunocompromised conditions like malignancy treatment, smoking, bone 

marrow or organ transplantation, immune deficiencies, HIV, and chronic use of corticosteroids or other 

immune weakening drugs [2]. The novel virus that cause COVID-19 is called SARS-Cov-2, an abbreviation 

for “severe acute respiratory syndrome coronavirus 2” [3]. SARS-Cov-2 is a result of organic evolution, not 

a laboratory made or an intentionally modified virus [4], [5]. It could got it's current pathogenic abilities 

while it was evolving inside animals before being transmitted from them to human, or there was non-

pathogenic variant of the virus lived in animals and acquired it's current pathogenic nature; later on; after 

it's jump from animals to human [5]. 

 

Two animals are, currently, accused to be the source from which SARS-CoV-2 jumped to human, namely, 

horseshoe bats and pangolins [6]. The SARS-CoV-2 virus spreads chiefly via saliva or nasal discharge 

droplets during coughing or sneezing of infected individual [7]. When SARS-Cov-2 particles reach eyes, 

nose, or mouth, “spike proteins” on the virus will make attachment with a specific receptors, known as 

angiotensin converting enzyme receptor type 2 (ACE2), on the surface of host cells, thus, allowing their 

entrance. ACE2 receptors are fantastic target due to the fact that they are found in organs throughout our 

bodies. Once the virus enters the host cell, it will copy itself millions copies - that can later be breathed or 

coughed out to infect others [8]. 

 

COVID-19 has wide range of extra-respiratory features including that related to the nervous system. This is 

partially explained by the fact that ACE2, the entry receptors for SARS-CoV-2, are existing in multiple 

extra-respiratory tissues [9]. 

 

2. Objectives 

The aim of this study is to demonstrate neurological symptoms of COVID-19 during acute attack of SARS-

CoV-2 virus infection, their frequencies and which of them are associated with highest frequencies. 

 

3. Methodology 

A purposive study sample of 220 individuals, with diagnosis of acute COVID-19, have been included in 

this cross sectional study. This sample was collected in private clinics in Baghdad - Iraq, over period 

extended from 30 \ 3 \ 2020 - 30 \ 11 \ 2020. The diagnosis of acute COVID-19 was done on basis of 

clinical, radiological and laboratory findings. All cases that included in this study are investigated by CT 

chest scan & PCR test for SARS-CoV-2 infection, to assist in establishment of the diagnosis of acute 

COVID-19. 

 

Inclusion criteria: 20 years old and above individuals with diagnosis of acute COVID-19. Only new 

neurological symptoms that appeared during acute COVID-19 were included in this study. 

 

Exclusion criteria: all individuals bellow 18 years old and those in whom diagnosis of COVID-19 can not 

be established. All neurological symptoms that were existing before acute attack of COVID-19, not 

included in this study. 

 

Frequencies and percentage have been used as a mean of statistics in the study. 

 

The forma used to record cases documented the name, age, sex, occupation, address, chronic disease(s), 

chronic psychiatric disease(s), chronic drug(s) usage, immune suppressor drug(s) usage, BMI, pregnant or 

not (for female cases). It documented the following neurological symptoms: headache, anosmia, parosmia, 

https://www.teikyomedicaljournal.com/
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insomnia, obtundation, excessive sleepiness, loss/impairment of taste, deafness, tinnitus, vertigo, projectile 

vomiting, dysphagia for liquids, nasal regurgitation, diplopia, blurred vision, impairment of colors vision, 

nystagmus, anesthesia, parasthesia, neurogenic pain, hyperpathia, clumsiness, feeling of heaviness, muscle 

cramp, fasciculations, paresis/paralysis, convulsion, other involuntary movements, sphincter disturbances, 

syncope, déjà vu, jamais vu, loss/impairment of concentration, acute confusion, chronic confusion, 

agitation, prolong loss of consciousness, immediate memory impairment, recent memory impairment, 

remote memory impairment, speech difficulties, gait difficulties, olfactory hallucinations, gustatory 

hallucinations, somatosensory hallucinations, auditory hallucinations, visual hallucinations, fortification 

spectra, oscillopsia, imbalance, and falls. 

 

4. Results 

The results of this study are presented in the following charts: 
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* The collective number of symptomatic cases is 222, while real total number of cases of sample was just 

220. This difference resulted from existence of more than one symptom in same cases. 

 

5. Discussion 

The male to female ratio in the sample of this study was nearly 2.1:1. This difference in sex distribution of 

COVID-19 in Iraq can be explained by gender inequality between male & female in Iraqi community, 

where social, economic and cultural factors are influencing chance to get SARS-CoV-2 infection and/or 

style of testing for suspected cases. In nations with high inequality, males are overall of more chance to get 

employment than females and therefore of more likelihood to gain exposure to infection, or that in such 

nations, males feel more deserved to search for rationed investigations or being more lucky to obtain them, 

due to firm cultural norms [10]. 83% of sample (182 cases) had been in age of [20 - 59] years, while 

remaining 17% (38 cases) were older than 59 years, a distribution similar to that seen in Australia [11]. The 

biggest number of cases were in "40 - 44" years group of ages (40 case = 18%) - see chart 2. 66% of sample 

(145 cases) showed neurological symptoms during acute phase of COVID-19 attack, a finding consistent 

with study by [12]. This shows that nervous system is not rarely involved by SARS-CoV-2 infection. The 

later is consistent with study of [13]. Neurological symptoms that were recorded in sample of this study 

were diverse - see chart 3. This reflect the fact that SARS-CoV-2 can exert it's adverse effect on wide 

sectors of nervous system, like, motor system, sensory system, common senses, higher brain function, and 

peripheral nervous system. This consistent, again, with study by [13], just mentioned; and with study by 

[14]. 

 

SRRS-CoV-2 adverse effects on nervous system can attributed to ability of this virus to elicit an 

inflammatory reaction that result in production of blood clots, which, later on, bring to cerebrovascular 

events [15]. Other, suggested, mechanism is by direct entrance of virus to the brain through crossing the 

blood-brain barriers. From this regard, spike protein of the virus act like a screwing instrument generating 

intense release of cytokines and inflammatory materials within brain, thereby destroying blood-brain 

barriers [16], [17]. However, the direct brain invasion hypothesis is undermined by, postmortem brain 

autopsy study which showed that SARS-CoV-2 was not found inside brain cells of more than 40 dead 

COVID-19 patients [18], [19]. 
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Among neurological symptoms that observed in this study, headache, loss/impairment of taste & anosmia 

were associated with highest frequencies of 36.49%, 20.27% & 18.92% respectively. 

 

The etiology of headache in COVID-19 may be related to systemic increment of cytokines, plus binding of 

SARS-CoV-2 to ACE2 on trigeminal nerve endings, that lie within the nasal cavity, a process causing 

trigeminovascular activation [20]. The predilection of SARS-CoV-2 to effect olfactory sensation can be 

explained by existence of high concentration of ACER2 on cells that lie in neighborhood of olfactory 

sensory nerve cells. Infection of these surrounding cells can lead to inflammatory damage impacting the 

olfactory sensory nerves that responsible for smell [21]. There is, also, direct viral damage to olfactory 

apparatus, both inside nose (evidenced by loss of cilia from nasal olfactory neurons with existence of virus 

inside these cells) & behind nasal cavities (evidenced by viral dissemination to the first cerebral relay 

station in the olfactory system, namely "olfactory bulb", plus inflammation & presence of viral RNA in 

several areas of the brain). From this regard infection of olfactory sensory neurons could represent a 

gateway through which virus enter to the brain & explain why certain COVID-19 victims suffer from 

different neurological & psychological features [22]. 

 

At present, it is supposed that involvement of taste sensation during COVID-19 attack is happened as a 

secondary consequence to involvement of olfaction in this disease [21]. 

 

From results of our study, we recommend other researchers to perform further studies with samples of 

larger sizes, to clarify the exact extent of impact of COVID-19 on nervous system. 

 

6. Conclusions 

Nervous system is not rarely affected by SARS-CoV-2 infection during acute phase of COVID-19. This 

necessitates from physicians to take care for neurological assessment of patients suspected to have COVID-

19. The presence of headache, loss/impairment of taste, & anosmia, should considered by physician as 

alarming bell for diagnosis of COVID-19. 
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