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Coronavirus disease 2019 (COVID-19) was first discovered in
Wuhan, China when individuals started developing atypical viral
pneumonia [1]. Nearly 1,530,000 cases of COVID-19 from Pakistan
were reported to the World Health Organization from January 2020 to
June 2022 [2]. Since the outbreak of this disease, associated complica-
tions have also emerged. Among these complications have been complex
neurological manifestations such as headaches, ataxia, vertigo, myelitis,
encephalitis, and cerebrovascular accidents [1].

Some studies have aimed to prove a relationship between the novel
coronavirus and its effects on the nervous system. One such study was
conducted by Mao L et al., who collected data from 214 COVID-19 pa-
tients and found that 78 of those included had neurological manifesta-
tions [3]. Furthermore, data collected from 2 coronavirus patients
during the pandemic showed that one experienced anosmia and ageusia
while the other suffered from acute ischemia and hemorrhagic infarc-
tion. Both of the patients could not be treated successfully, and one died
after 48 hours [4]. This further proved the presence of a potential link
between the two conditions and highlighted the difficulty of treating
lethal symptoms.

Moreover, a recent study conducted in Pakistan found that 23% of
participants infected with the novel coronavirus experienced severe
neurological complications [5]. Despite the significant frequency of
occurrence of these symptoms, there has been limited research con-
ducted on the relevant topic in the Asian country [6-8]. Makda A. et al.,
after performing a cross sectional study in Karachi, concluded that
neurological complications are frequently observed in Pakistani
COVID-19 patients and that the most common symptom is dizziness [7].
Conversely, Kumar J. et al. noted that the neurological deficit most
likely experienced is headache and insomnia [8]. These contradictory
findings make it difficult to address the presenting symptoms and signify
the need to perform further research.

Intriguingly, present research revealed that angiotensin-converting
enzyme 2 (ACE2) is a receptor for severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) and the expression of ACE2 in neurons and
glial cells is responsible for these neurological symptoms [9]. Further-
more, a key component, transmembrane protease serine 2 (TMPRSS2),
activates the S protein of SARS-CoV-2, which binds to ACE2 to allow it to
invade the host cell [10]. Predictably, blockage of angiotensin receptors
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can help inhibit ACE expression and thus, angiotensin-converting
enzyme inhibitors (ACEI) may have a favorable impact on these
adverse symptoms of the coronavirus [11].

However, necessary medicine such as ACEI can be expensive and
difficult to import. This may be due to an increasing demand for medi-
cine in the market and the growing strain of lack of storage facilities
available [12]. Other factors contributing to the matter of contention
include a lack of understanding and fear of discrimination. Moreover,
owing to the ingrown prejudices and unawareness, there is a growing
stigma surrounding people with neurological and psychological deficits.
These individuals are thus hesitant to seek help for their possible illness
[13].However, for those who are interested in seeking help, there is
unfortunately a finite number of neurologists available in Pakistan
(nearly one per million population) and sparse training programmes,
failing to treat these patients effectively. Consequently, there is an
immense need to direct focus on the fragility of this situation and resolve
the presenting issues urgently.

Neurological deficits are often misdiagnosed and mismanaged, and
to appropriately treat these abnormalities, it is important to understand
the various risk factors associated with them. Healthcare facilities in the
country can help raise awareness about the neurological complications
of COVID-19, thereby allowing people to learn more about the condition
and report any unfavorable developments. The media can broadcast
these messages to ensure that the reach to the audience is widespread. In
addition, government agencies can fund research aiming to identify an
effective treatment for these complications and existing medicine can be
imported from foreign countries in trade schemes, allowing optimum
treatment efficacy. By collecting donations and allocating funds with the
assistance of the government and health-care organizations, mental
health services can be made available for free to all those affected.
Making these adjustments may help play a part in controlling the rising
number of COVID-19 patients with neurological complications.

Ethical approval

This paper did not involve patients, therefore no ethical approval
was required.

2049-0801/© 2022 The Authors. Published by Elsevier Ltd on behalf of 1JS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).


www.sciencedirect.com/science/journal/20490801
https://www.elsevier.com/locate/amsu
https://doi.org/10.1016/j.amsu.2022.104035
https://doi.org/10.1016/j.amsu.2022.104035
https://doi.org/10.1016/j.amsu.2022.104035
http://creativecommons.org/licenses/by-nc-nd/4.0/

Perspective
Funding
No funding was acquired for this paper.
Author contribution
Mariam Adil: conception of the study, drafting of the work, final
approval and agreeing to the accuracy of the work, Aayat Ellahi:
conception of the study, drafting of the work, final approval and
agreeing to the accuracy of the work, Haider Kashif: conception of the
study, drafting of the work, final approval and agreeing to the accuracy
of the work, Zunera Huda: conception of the study, drafting of the work,
final approval and agreeing to the accuracy of the work.
Registration of research studies
1. Name of the registry: Not Applicable
2. Unique Identifying number or registration ID: Not Applicable
3. Hyperlink to your specific registration (must be publicly accessible
and will be checked): Not Applicable
Guarantor
Mariam Adil, Aayat Ellahi, Haider Kashif, Zunera Huda.

Consent

This study was not done on patients or volunteers, therefore no
written consent was required.

Declaration of competing interest

The authors declare that there is no conflict of interest.

References

[1

—

[Internet] I. Ahmad, F.A. Rathore, Neurological manifestations and complications
of COVID-19: a literature review [cited 2022 Jun 12], J. Clin. Neurosci. 77 (2020
Jul 1) 8-12. Available from: https://pubmed.ncbi.nlm.nih.gov/32409215/.

[2] Pakistan: WHO Coronavirus Disease (COVID-19) Dashboard With Vaccination Data
| WHO Coronavirus (COVID-19) Dashboard With Vaccination Data [Internet].
[cited 2022 Jun 12]. Available from: https://covid19.who.int/region/emro/c
ountry/pk.

[Internet] L. Mao, H. Jin, M. Wang, Y. Hu, S. Chen, Q. He, et al., Neurologic
manifestations of hospitalized patients with coronavirus disease 2019 in wuhan,
China [cited 2022 Jun 12], JAMA Neurol. 77 (6) (2020 Jun 1), 683-90. Available
from: https://pubmed.ncbi.nlm.nih.gov/32275288/P.

[Internet] G. Melegari, V. Rivi, G. Zelent, V. Nasillo, E. De Santis, A. Melegari, et
al., Mild to severe neurological manifestations of COVID-19: cases reports [cited

[3

=

[4

=

Annals of Medicine and Surgery 79 (2022) 104035

2022 Jun 12], Int. J. Environ. Res. Publ. Health 18 (7) (2021 Apr 1). Available

from: https://pubmed.ncbi.nlm.nih.gov/33915937/.

[Internet] S. Shahid, M. Raza, S. Junejo, S. Magsood, Clinical features and outcome

of COVID-19 positive children from a tertiary healthcare hospital in Karachi [cited

2022 Jun 12], J. Med. Virol. 93 (10) (2021 Oct 1), 5988-97. Available from: htt

ps://pubmed.ncbi.nlm.nih.gov/34228363/.

[6] NEUROLOGICAL MANIFESTATIONS OF COVID-19 IN PATIENTS ADMITTED AT A

TERTIARY CARE HOSPITAL IN PUNJAB, PAKISTAN \ PAFMJ [Internet]. [cited

2022 Jun 12]. Available from: https://www.pafmj.org/index.php/PAFMJ/article/

view/5224.

[Internet] A. Makda, S. Kumar, A. Kumar, V. Kumar, A. Rizwan, The frequency of

neurological symptoms in COVID-19 patients at a tertiary care hospital in Pakistan

[cited 2022 Jun 12], Cureus 12 (9) (2020 Sep 10). Available from: https://pubmed.

ncbi.nlm.nih.gov/33062483/.

[Internet] J. Kumar, K. Makheja, F. Rahul, S. Kumar, M. Kumar, M. Chand, et al.,

Long-term neurological impact of COVID-19 [cited 2022 Jun 12], Cureus 13 (9)

(2021 Sep 20). Available from: https://pubmed.ncbi.nlm.nih.gov/34692340/.

[Internet] T.C. Hanff, M.O. Harhay, T.S. Brown, J.B. Cohen, A.M. Mohareb, Is there

an association between COVID-19 mortality and the renin-angiotensin system? A

call for epidemiologic investigations [cited 2022 Jun 12], Clin. Infect. Dis. 71 (15)

(2020 Aug 1), 870-4. Available from: https://pubmed.ncbi.nlm.nih.gov/

32215613/.

[10] [Internet] S. Lukassen, R.L. Chua, T. Trefzer, N.C. Kahn, M.A. Schneider, T. Muley,
et al., SARS-CoV-2 receptor ACE2 and TMPRSS2 are primarily expressed in bron-
chial transient secretory cells [cited 2022 Jun 12], EMBO J. 39 (10) (2020 May
18). Available from: https://pubmed.ncbi.nlm.nih.gov/32246845/.

[11] [Internet] H. Soltani Zangbar, A. Gorji, T. Ghadiri, A review on the neurological
manifestations of COVID-19 infection: a mechanistic view [cited 2022 Jun 12],
Mol. Neurobiol. 58 (2) (2021 Feb 1), 536-49. Available from: https://pubmed.
ncbi.nlm.nih.gov/32981023/.

[12] [Internet] M. Atif, I. Malik, I. Mushtagq, S. Asghar, Medicines shortages in Pakistan:
a qualitative study to explore current situation, reasons and possible solutions to
overcome the barriers [cited 2022 Jun 12], BMJ Open 9 (9) (2019 Sep 1). Available
from: https://pubmed.ncbi.nlm.nih.gov/31488466/.

[13] T.A. Khan, S. Hussain, A. Ikram, S. Mahmood, H. Riaz, A. Jamil, et al., Prevalence
and treatment of neurological and psychiatric disorders among tertiary hospitals in
Pakistan; findings and implications [Internet]. 2020 Aug 1 [cited 2022 Jun 12],
Hosp. Pract. 48 (3) (1995), 145-60. Available from: https://pubmed.ncbi.nlm.nih.
gov/32343632/.

[5

o}

[7

—

[8

=

[9

—

Mariam Adil
Department of Internal Medicine, Dow University of Health Sciences,
Karachi, Pakistan

Aayat Ellahi
Department of Internal Medicine, Jinnah Sindh Medical University, Karachi,
Pakistan

Haider Kashif, Zunera Huda"
Department of Internal Medicine, Dow University of Health Sciences,
Karachi, Pakistan

* Corresponding author. Department of Internal Medicine, Dow
University of Health Sciences, Baba-e-Urdu Road, Saddar, Karachi,
Pakistan.

E-mail address: zunera.amjedhuda@gmail.com (Z. Huda).


https://pubmed.ncbi.nlm.nih.gov/32409215/
https://covid19.who.int/region/emro/country/pk
https://covid19.who.int/region/emro/country/pk
https://pubmed.ncbi.nlm.nih.gov/32275288/P
https://pubmed.ncbi.nlm.nih.gov/33915937/
https://pubmed.ncbi.nlm.nih.gov/34228363/
https://pubmed.ncbi.nlm.nih.gov/34228363/
https://www.pafmj.org/index.php/PAFMJ/article/view/5224
https://www.pafmj.org/index.php/PAFMJ/article/view/5224
https://pubmed.ncbi.nlm.nih.gov/33062483/
https://pubmed.ncbi.nlm.nih.gov/33062483/
https://pubmed.ncbi.nlm.nih.gov/34692340/
https://pubmed.ncbi.nlm.nih.gov/32215613/
https://pubmed.ncbi.nlm.nih.gov/32215613/
https://pubmed.ncbi.nlm.nih.gov/32246845/
https://pubmed.ncbi.nlm.nih.gov/32981023/
https://pubmed.ncbi.nlm.nih.gov/32981023/
https://pubmed.ncbi.nlm.nih.gov/31488466/
https://pubmed.ncbi.nlm.nih.gov/32343632/
https://pubmed.ncbi.nlm.nih.gov/32343632/
mailto:zunera.amjedhuda@gmail.com

	Neurological manifestations of COVID-19: A perspective from Pakistani medical students
	Ethical approval
	Funding
	Author contribution
	Registration of research studies
	Guarantor
	Consent
	Declaration of competing interest
	References


