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Letter

Anosmia in the Era of COVID-19
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Dear Editor,
We read the interesting article of “the neuroinvasive

potential of SARS-CoV2 may be at least partially responsible
for the respiratory failure of COVID-19 patients” by Li et al.
(1) that mentioned a heavy infection of the brainstem in pa-
tients with SARS-COV that could be extended to SARS-COV2
(COVID-19) infection due to the high similarity between
them. Furthermore, the authors claimed this invasion was
responsible for the acute respiratory syndrome caused by
this viral infection. They also mentioned that via in vivo
models, intranasal entry of low doses of SARS-COV or MERS-
COV may be spread through olfactory nerves to other ar-
eas of brains such as brainstems and thalamus (1). As you
know, here in Iran, we are also struggling with COVID-19 in-
fection. Nevertheless, like any other regions with limited
resources around the world, due to the shortage in labo-
ratory tests, and false-negative results or incompatibility
of clinical manifestations and laboratory or imaging find-
ings, we may miss some cases of COVID-19 in our area.

There were numbers of patients with respiratory dif-
ficulties admitted to our local hospitals or visited as out-
patients (with mild to moderate disease), presumed to be
infected with respiratory viruses. During this period, our
clinicians noticed a significant rise in cases complained
of anosmia for more than two weeks, even without fulfil-
ments of typical criteria of flu or COVID-19, compared to
the same time of the last year. As these cases have not
been tested for coronaviruses or have no respiratory com-
plaints, we have no documents available to prove the infec-
tion, but it may bring up possibilities about the infection
in a larger population with low doses of viruses.

Previous studies reported that nasal discharge of cases
with post-viral olfactory dysfunction (PVOD) contains hu-
man rhinoviruses, coronavirus, parainfluenza virus, and
Epstein-Barr viruses, which presented as anosmia or dysos-

mia. Although authors mentioned that “evidence of a spe-
cific virus in the nasal cavity is not equal to the persistence
of the virus within the olfactory cells”, they showed that
the reason for olfactory dysfunction could be other than
nasal obstruction (2). Further, there has been reported
a case with SARS disease presented with persistent anos-
mia for 2 years after recovery. There has been proposed a
role of autoimmune system in its pathogenesis, and it was
claimed that the damage could be irreversible (3).

There are some possible explanations for this issue.
First, as reported before viruses can escape from the im-
mune system and spread to extra-respiratory sites such as
the central nervous system (CNS) by means of the blood-
stream. Second, respiratory viruses such as coronaviruses,
commonly enter the human body through the airways and
the main center of colonization is lungs. In this invasion,
the nasal respiratory epithelium could be damaged by the
viruses, and the sensory nerve fibers get infected. This pe-
ripheral infection can use axonal transport machinery to
access to the olfactory bulb through olfactory nerves and
affects olfaction (4).

This is not the only way, other cranial nerves that have
branches in the respiratory system may prepare other
routes for the viral infection to damage CNS such as the
ophthalmic branch of the trigeminal nerve that innervates
the nose, the nasal mucosa, and the frontal sinuses. The
vagus nerve gives rise to a couple of branches in the lar-
ynx, the trachea, and the lungs. This cranial nerve stems
from the medulla oblongata of the brainstem. On the
other hand, some of the COVID-19 cases showed neuro-
logic signs, including nausea and vomiting. Area postrema
in the medulla oblongata of the brainstem is the vomit-
inducing center. It can be probable that the virus reaches
the brainstem by the use of vagus nerve as a retrograde
neuronal route (5). In addition, vagus nerve also gives
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rise to the cardiac branches, and cardiac manifestations
of COVID-19 are common (1). The cardiovascular center is
in the medulla oblongata of the brainstem too. According
to the anatomic connections, the infection of both the va-
gus nerve and the brainstem affects the cardiovascular sys-
tem. Hypothetically there are different possible ways for
the SARS-CoV2 to invade the CNS, and the neurologic signs
of the COVID-19 cases guide us to look for the neurologi-
cal pathology of SARS-CoV2. Further experimental inves-
tigations are needed to explore this relationship between
COVID-19 and the rise of anosmia in this era.

Footnotes

Authors’ Contribution: As this a letter to the editor, all of
us equally contributed to the preparation of the hypothe-
sis behind the pathway of anosmia in COVID-19.

Conflict of Interests: The authors declare no conflict of
interest.

Funding/Support: The authors declare no funding or
support.

References

1. Li YC, Bai WZ, Hashikawa T. The neuroinvasive potential of SARS-CoV2
may play a role in the respiratory failure of COVID-19 patients. J Med
Virol. 2020;92(6):552–5. doi: 10.1002/jmv.25728. [PubMed: 32104915].
[PubMed Central: PMC7228394].

2. Suzuki M, Saito K, Min WP, Vladau C, Toida K, Itoh H, et al. Identifica-
tion of viruses in patients with postviral olfactory dysfunction. Laryn-
goscope. 2007;117(2):272–7. doi: 10.1097/01.mlg.0000249922.37381.1e.
[PubMed: 17277621]. [PubMed Central: PMC7165544].

3. Hwang C. Olfactory neuropathy in severe acute respiratory syn-
drome: Report of a case. Acta Neurol Taiwan. 2006;15(1):26–8.

4. Bryche B, Fretaud M, Saint-Albin Deliot A, Galloux M, Sedano L,
Langevin C, et al. Respiratory syncytial virus tropism for olfactory sen-
sory neurons in mice. J Neurochem. 2019. e14936. doi: 10.1111/jnc.14936.
[PubMed: 31811775].

5. Desforges M, Le Coupanec A, Dubeau P, Bourgouin A, Lajoie L, Dube
M, et al. Human coronaviruses and other respiratory viruses: Un-
derestimated opportunistic pathogens of the central nervous sys-
tem? Viruses. 2019;12(1). doi: 10.3390/v12010014. [PubMed: 31861926].
[PubMed Central: PMC7020001].

2 Jundishapur J Microbiol. 2020; 13(5):e103998.

http://dx.doi.org/10.1002/jmv.25728
http://www.ncbi.nlm.nih.gov/pubmed/32104915
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7228394
http://dx.doi.org/10.1097/01.mlg.0000249922.37381.1e
http://www.ncbi.nlm.nih.gov/pubmed/17277621
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7165544
http://dx.doi.org/10.1111/jnc.14936
http://www.ncbi.nlm.nih.gov/pubmed/31811775
http://dx.doi.org/10.3390/v12010014
http://www.ncbi.nlm.nih.gov/pubmed/31861926
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7020001

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Funding/Support: 

	References

