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Abstract 

The primary goal of this work to highlight the unusual neurological 
symptoms of the disease. A retrospective clinicoepidemiological study was 
conducted on a randomized sample of 180 patients in northern Iraq of both 
genders and different age groups affected with corona virus disease. The 
signs and symptoms of the disease were recorded by the patients themselves 
through a questioner designed to put the age, gender, symptoms, and the 
severity of symptoms. The data collected were processed and analyzed 
statistically using spss program version 23, three methods were used for 
estimating the correlation between the disease and each symptom as well as 
between the symptoms themselves. The distribution of symptoms according 
to age group and gender were also estimated. In sequence of the frequency 
of symptoms, the most common symptom observed in this study was fever 
75.9%, next is cough 43.9%, malaise 38.9%, headache 38.4, loss of smell 
36.5%, dyspnea 34%, loss of taste 32%, muscle pain 21.7%, vomiting 13.3%, 
tiredness 11.8%, diarrhea 9.6%, chest pain 8.7%. Neurological symptoms in 
the form of amnesia 20.9%, loss of concentration 19.4%, dizziness 13.3%, 
loss of consciousness 4.9% were observed. Mild symptoms for instance, 
throat pain 4.9%, gastric pain 1.5%, abdominal colic 1.5%, cold sensation 
1.5%, running nose 0.5% and skin rash 0.5% were also recorded. 
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1. Introduction 

Coronavirus disease actually affects the upper respiratory tract, but it can spread 
to the lower parts of the respiratory system to involve the lungs. The disease might 
be symptomless or usually induces mild to moderate symptoms in the form of 
fever, headache, joint and muscle pain, loss of taste and/or smell, dyspnea, 
shortness of breath  as well as other symptoms. Sometimes the symptoms might be 
severe especially in elderly patients with underlined chronic diseases for instance, 
chronic respiratory disease, cardiovascular diseases, diabetes mellitus etc. ( Avula 
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et al., 2020; Beyrouti et al., 2020; Cecilet al., 2012; Corman et al. 2018; Chenet al., 
2020; De Groot et al., 2011).  

It is well known that the Corona Virus attacks mainly the respiratory system. 
Meanwhile, it has been established that coronavirus infection can extend beyond 
the respiratory system to involve the nervous system (De Groot et al., 2013; Diaz-
Segarra et al., 2020; Fehr and Perlma, 2015). Therefore, producing neurological 
symptoms of the disease varying from headache, dizziness, decreased 
concentration, to loss of consciousness, ischemia, stroke, and impaired memory 
(Forgie and Marrie, 2009).  

The pathophysiology of how the virus gets access to the central nervous system is 
via the bloodstream invading the endothelial lining cells of the blood vessels 
(Garvin et al., 2020; Hui et al., 2020). It was reported that the virus can enter the 
peripheral nervous system and via retrograde axonal transport route it gets access 
to the central nervous system (Jain et al., 2020). The virus could be internalized in 
nerve synapses through endocytosis, transported retrogradely, and spread trans-
synoptically to other brain regions (Oxley et al., 2020). 

In a retrospective study performed on COVID-19 patients from Wuhan, China, 
neurological symptoms were observed in 36.4% of the patients and 45.5% of 
patients with severe infections (Jain et al., 2020). Observed symptoms of central 
nervous system (CNS) infection included dizziness, headache, impaired 
consciousness, acute cerebrovascular disease, and ataxia (Poon et al., 2011). 
Moreover, a large-scale study of COVID-19 patients from the United Kingdom 
revealed neurological disorders were frequent among the 153 “unique” cases of 
COVID-19 identified by physicians. Of the 125 patients with clinical data, a 
cerebrovascular event, defined as ischemic stroke, intracerebral hemorrhage, or 
central nervous system vasculitis, was observed in 62% of patients. An altered 
mental status, defined as unspecified encephalopathy, encephalitis, or psychiatric 
diagnosis, was observed in 31% of patients (Sacco et al., 2013). 

2. Aim of the work 

The primary goal of this work to highlight the unusual neurological symptoms of 
the disease.  

3. Patients and Methods 

A retrospective clinicoepidemiological study was conducted on a randomized 
sample of 180 patients in northern Iraq of both genders and different age groups 
affected with corona virus disease. The signs and symptoms of the disease were 
recorded by the patients themselves through a questioner designed to put the age, 
gender, symptoms, and the severity of symptoms. 

4. Statistics 

The data collected were processed and analyzed statistically using spss program 
version 23, three methods were used for estimating the correlation between the 
disease and each symptom as well as between the symptoms themselves. The 
distribution of symptoms according to age group and gender were also estimated. 
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5. Results 

In sequence of the frequency of symptoms, the most common symptom observed 
in this study was fever 75.9%, next is cough 43.9%, malaise 38.9%, headache 38.4, 
loss of smell 36.5%, dyspnea 34%, loss of taste 32%, muscle pain 21.7%, vomiting 
13.3%, tiredness 11.8%, diarrhea 9.6%, chest pain 8.7%. Neurological symptoms 
in the form of amnesia 20.9%, loss of concentration 19.4%, dizziness 13.3%, loss of 
consciousness 4.9% were observed. Mild symptoms for instance, throat pain 4.9%, 
gastric pain 1.5%, abdominal colic 1.5%, cold sensation 1.5%, running nose 0.5% 
and skin rash 0.5% were also recorded.  

The symptoms vary from mild, moderate to severe. Severe symptoms specifically 
were observed with fever, headache, muscle and joint pain, amnesia, and loss of 
concentration. Crosstabulation was done for each symptom in relation to age and 
sex. No specific age group was found to be more affected by any of the neurological 
symptoms in the form of dizziness, amnesia, and loss of concentration. Regarding 
sex variation, no significant difference was found between females and males in 
relation to dizziness. Whereas, amnesia and loss of concentration were found to 
affect males more than females.   

Figure 1.  
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Table 1. * Dizziness * Age and Gender Crosstabulation 

* dizziness * age and gender Crosstabulation 

Count 

 

Dizziness 
Total 

Not Low 

Male 74 24 98 

Female 67 15 82 

Total 141 39 180 
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Table 2. *Loss of Concentration* age and gender Crosstabulation 
*Loss of Concentration* age and gender Crosstabulation 

Count 

Gender 
loss of concentration 

Total 
Not Low 

Male 70 28 98 
Female 66 16 82  

Total 136 44 180 

 

Table 3. *Amnesia* Age and Gender Crosstabulation 

*Amnesia* age and gender Crosstabulation 

Count 

Gender 
Amnesia 

Total 
Not Low 

Male 77 21            98 

Female 64 18 82 

Total 141 39 180 

 
Figure 2.  

 
 

Discussion 

It is well known that corona virus is a disease affecting the respiratory system and 
called as “Mediterranean Respiratory Distress Syndrome” (MRDS)(17). According to 
the author’s recent concept, corona virus can extend beyond the respiratory 
system into many systems of the body including most importantly the nervous 
system (18). Respiratory symptoms in the form of cough, dyspnea as well as other 
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symptoms of corona disease affecting the gastrointestinal tract, vomiting, diarrhea, 
gastric pain, abdominal pain can be treated and cured without any disability left 
behind. What attracts the mind of the authors in this work are the neurological 
symptoms that varies from mild to severe in many patients. Fever was the main 
symptom in (75.9%) of the patients who experience moderately elevated body 
temperature to a temperature of 40oC or above sometimes. Elevated body 
temperature can be attributed to the normal bodily response to pyrogens and 
toxins released by the infectious agent. Sex variation regarding high temperature 
was shown to be nonsignificant 

 (8 females against 6 males). 38.4% of the patients exhibit moderate to severe 
headache which can be attributed to the involvement of the meninges especially 
the dura mater, when the virus get access to the brain through the cribriform plate 
from the upper part of the nose. Because corona disease shares in common some 
symptoms with influenza virus, therefore, it is not uncommon for the patients to 
experience loss of smell and taste which was observed in 36.5% and 32% 
respectively. Fever and increased body metabolism with deprived nutrients lead to 
exhaustion of the energy sources in the body that in turn can cause malaise, 
tiredness and muscle pain, this was found in 38.9% and 21.7% respectively. 13.3% 
of the patients claim that they experience dizziness during the course of the 
disease, from the neurological point of view dizziness can be caused by brain 
ischemia and this may happen as a result of brain swelling that accompanies 
corona virus disease which compresses on the blood vessels of the brain inducing 
ischemia and dizziness (18). When the swelling is prominent, it might impair 
neuronal conduction as well, especially in the narrow areas of the brain (brain 
stem) so that interrupting the excitatory signals arising from the primary 
excitatory area in the brain stem from passing to the cerebral cortex, leading to the 
development of diminished or loss of consciousness. This symptom was observed 
in (4.9%) of the patients. Diminished neuronal conduction among the different 
brain areas especially so with the frontal lobe of the brain makes patients of 
corona virus unable to maintain a long span of concentration that was noticed in 
19.4% of the patients. 

The key finding of this study is that, loss of memory observed in 20.9% of patients 
caused by corona disease which affects both short-term and/or long-term 
memories. Amnesia can be attributed to impaired neuronal conduction among the 
brain cells, that make it difficult to retrieve an old information from the memory 
store house or to store new one especially when the hippocampus is affected (19). 
Among the available explanations of how the virus gets entry into the brain 
according to the authors view, is that the virus invades the endothelial cell lining of 
the blood vessels and passes through the blood stream into the brain synapses and 
then taken into the nerve cells by endocytosis, both conditions can interrupt 
neuronal transmission and impair nerve function. These findings firmly establish 
the connection between loss of memory and corona disease and leave very little 
doubt about the causal link between corona virus disease and loss of memory. This 
disability might be short lived or life-long depending on the severity of the disease. 

 



38                     Ali, M. A., Sulaiman, K. A. M., Al-Haideri, M. & Thoker, M. A. (2022). Neuronal 
Symptoms of Corona Virus Disease 

 

References 

Avula A., Nalleballe K., Narula N., Sapozhnikov S., Dandu V., Toom S., Glaser A., 
Elsayegh D. COVID-19 presenting as stroke. Brain Behav. Immun. 
2020;87.115–119 

Beyrouti R., Adams M.E., Benjamin L., Cohen H., Farmer S.F., Goh Y.Y., Humphries F., 
Jager H.R., Losseff N.A., Perry R.J., et al. Characteristics of ischaemic stroke 
associated with COVID-19. J. Neurol. Neurosurg Psychiatry. 2020;10.1136 

Cecil RL, Goldman L, Schafer AL, (2012). Goldman’s Cecil Medicine. 4th ed. Elsevier 
Health Sciences pp.2103.  

Chen N, Zhou M, Dong X et al. Epidemiological and clinical characteristics of 99 
Cases of 2019 novel coronavirus pneumonia in Wuhan, China: a 
descriptive study. Lancet 2020;395.507-13 

Corman VMM, Muth D, Niemeyer D, Drosten C. Hosts and sources of endemic 
human coronavirus. Advances in Virus Research. 2018; 100:163-188 

De Groot RJ, Baker SC, Baric R, Enjuanes L, Gerbalenya AE, Hames KV, Perlman S, 
Poon L, Rotier PJ, Talbot PJ, Woop C,Ziebuhr J. Family coronavirus. 2011; 
Virology division. Ninth ed. Oxford: Elsevier. P806-22    

De Groot RJ, Baker SC, Baric RS, Brown CS, Drosten C, Enjuanes L, et al. "Middle 
East respiratory syndrome coronavirus (MERS-CoV): announcement of the 
Coronavirus Study Group". Journal of Virology. 2013; 87 (14): 7790–2 

Diaz-Segarra N., Edmond A., Kunac A., Yonclas P. COVID-19 Ischemic Strokes as an 
Emerging Rehabilitation Population: A Case Series. Am. J. Phys. Med. 
Rehabil. 2020;10.1097 

Fehr AR, Perlma S. Coronavirus: an overview of their replication and pathogenesis. 
Methods in Molecular Biology. 2015; Vol. 1282. Springer.pp23 

Forgie S, Marrie T. Health care-associated atypical pneumonia. Seminars in 
Respiration and Critical Care Medicine. 2009; 30(1), 67-85   

Garvin M.R., Alvarez C., Miller J.I., Prates E.T., Walker A.M., Amos         B.K., Mast A.E., 
Justice A., Aronow B., Jacobson D. A mechanistic model and therapeutic 
interventions for COVID-19 involving a RAS-mediated bradykinin storm. 
Elife. 2020;9.7554 

Hui C., Tadi P., Patti L. Ischemic Stroke. In StatPearls, Treasure Island        (FL) 
[(accessed on 27 October 2020)];2020 Available online  

Jain R., Young M., Dogra S., Kennedy H., Nguyen V., Jones S., Bilaloglu S., Hochman 
K., Raz E., Galetta S., et al. COVID-19 related neuroimaging findings: A 
signal of thromboembolic complications and a strong prognostic marker of 
poor patient outcome. J. Neurol. Sci. 2020;414.10 

Oxley T.J., Mocco J., Majidi S., Kellner C.P., Shoirah H., Singh I.P., De Leacy R.A., 
Shigematsu T., Ladner T.R., Yaeger K.A., et al. Large-Vessel Stroke as a 
Presenting Feature of Covid-19 in the Young. N Engl. J. Med. 2020;382. 
1056 



Journal of Current Researches on Health Sector, 2022, 12 (1), 33-40.  39 
 

Poon L, Rotier PJ, Talbot PJ, Woo PC,Ziebuhr J (2011). Family coronavirus. Virology 
Division 9th edition. Oxford: Elsevier p 806-22 

Sacco R.L., Kasner S.E., Broderick J.P., Caplan L.R., Connors J.J., Culebras A., Elkind 
M.S., George M.G., Hamdan A.D., Higashida R.T., et al. An updated definition 
of stroke for the 21st century: A statement for healthcare professionals 
from the American Heart Association/American Stroke Association. 
Stroke. 2013;44:2064–2089. 

Steardo L., Steardo L., Jr., Zorec R., Verkhratsky A. Neuroinfection may contribute 
to pathophysiology and clinical manifestations of COVID-19. Acta Physiol. 
Oxf. 2020;229 

Wang D, Hu B, Hu C, et al. Clinical characteristics of 138 hospitalized patients with 
2019 novel coronavirus-infected pneumonia in Wuhan, China. JAMA Feb 7 
2020;10.1001 

Zhai P., Ding Y., Li Y. The impact of COVID-19 on ischemic stroke. Diagn Pathol. 
2020;15:78 

Zhou F, Ting Y, Ronghui et al. Clinical course and risk factors for mortality of adult 
inpatients with COVID-19 in Wuhan, China: a retrospective cohort study. 
Lancet 2020;19.1016  

  



40                     Ali, M. A., Sulaiman, K. A. M., Al-Haideri, M. & Thoker, M. A. (2022). Neuronal 
Symptoms of Corona Virus Disease 

 

 

 
 

Strategic Research Academy © 

© Copyright of Journal of Current Researches on Health Sector is the property of Strategic 
Research Academy and its content may not be copied or emailed to multiple sites or 
posted to a listserv without the copyright holder's express written permission. However, 
users may print, download, or email articles for individual use. 

 


