LETTER TO THE EDITOR
SMELL AND TASTE DISORDERS

DOI: 10.5152/B-ENT.2023.21855

Post COVID-19 Parosmia: Why Does It Happen, What

Could We Do?

Petros V. Vlastarakos'®, Efterpi Michailidou?'®, Dimitrios Katsiano®

'Department of ENT, MITERA Infirmary, Athens, Greece
2Department of ENT, Burger Spital, Solothurn, Switzerland
®Department of Internal Medicine, MITERA Infirmary, Athens, Greece

Cite this article as: Vlastarakos PV, Michailidou E, Katsiano D. Post COVID-19 parosmia: Why does it happen, what could we do? B-ENT.

2023;19(1):67-68.

Chemosensory disorders have been reported in as many as
73.6% of patients with coronavirus disease 2019 (COVID-19)
infection.! Olfactory dysfunction has been associated with a
less severe disease course; nevertheless, recovered patients
are often experiencing debilitating smell distortion (parosmia).

Successful management of parosmia presupposes an under-
standing of the mechanism of anosmia in COVID-19 infec-
tion. Although anosmia can be broadly categorized into
conductive and sensorineural olfactory loss,? most anosmic
COVID-19 patients do not experience nasal obstruction.
Furthermore, severe acute respiratory syndrome coro-
navirus 2 demonstrates neurotropism, potentially due to
the involvement of the olfactory epithelium through the
angiotensin-converting enzyme-2 receptors and retrograde
central nervous system (CNS) neuro-invasion through the
cribriform plate. Peripheral and/or CNS demyelination might
play a key role in this process and be implicated in the ensu-
ing parosmia.®

Indeed, innate and adaptive immune responses are trig-
gered, during the course of COVID-19 infection, CD4+T-cells,
CD8+T-cells, B-cells, and NK-cells are reduced, and a pro-
inflammatory condition is established, following an enormous
cytokine release. This condition leads to the destruction of
neurons and oligodendrocytes while augmenting glial activa-
tion with subsequent demyelination.® The cytokine storm dis-
rupts the integrity of the blood-brain barrier, thus intensifying
the inflammatory response within the CNS. Central nervous
system involvement could also result from extreme self-
response and antigen-driven autoimmune responses, whereas
hematogenous dissemination and rapid spread through the
cerebral circulation cannot be excluded.

Hence, although the underlying mechanism in parosmia is
indistinct, the regenerating capability of olfactory neurons and
the central re-attachment of their axons are certainly impli-
cated. As in cases of synkinesis following facial nerve palsy,
regenerating olfactory axons might project toward abnormal
territories of the brain or become disorganized throughout the
length of the regenerated nerve. Additionally, insufficient insu-
lation of neuronal sheaths, due to the aforementioned demye-
lination, might lead to ephaptic transmission and unintentional
cross-talk between parallel nerves. Finally, as the post-synap-
tic neurons become deprived of input, potentially displaying
hyper-excitability, neurotransmitters from neighboring neu-
ronal axons may successfully provide stimulation. Parallel to
these mechanisms, the destruction, as well as the regenera-
tion of the olfactory receptors, has previously been reported to
occur in a patch, checkerboard manner, thus leading to at least
transient parosmia.*

Hence, disease-modifying treatment in cases of confirmed
CNS demyelination and olfactory-retraining therapy (i.e.
smelling strong scents) may promote the cognitive processing
of incomplete sensory information,® and strengthen olfactory
recovery, taking advantage of the plasticity of the olfactory
system. Topical treatment may also reduce local inflammation,
while vitamin-A nasal drops could aid the regeneration of the
olfactory neuro-epithelium.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - P.V.V, DK, Design - PV.V;
Supervision — P.V.V; Data Collection and/or Processing - P.V.V,, EM,,
D.K; Analysis and/or Interpretation — P.V.V, EM, D.K,; Literature
Review — P.V.V, EM,, D.K; Writing - P.V.V,; Critical Review - P.V.V,, EM,,
D.K.

Corresponding Author: Petros V. Vlastarakos, e-mail: pevlast@hotmail.com
Received: January 11,2022 Accepted: September 24, 2022 Publication Date: February 17, 2023

Available online at www.b-ent.be

CC BY 4.0: Copyright@Author(s), “Content of this journal is licensed
av under a Creative Commons Attribution 4.0 International License.”

67 I


mailto:pevlast@hotmail.com
http://orcid.org/0000-0002-2803-1971
http://orcid.org/0000-0003-1875-0937
http://orcid.org/0000-0003-1972-9291
http://creativecommons.org/licenses/by/4.0/

Vlastarakos et al. Smell Disorders and COVID-19
Declaration of Interests: The authors have no conflict of interest to
declare.

Funding: The authors declared that this study has received no finan-
cial support.

References
1. Vaira LA, Deiana G, Fois AG, et al. Objective evaluation of anosmia

and ageusia in COVID-19 patients: single-center experience on 72
cases. Head Neck. 2020;42(6):1252-1258. [CrossRef]

B-ENT 2023: 19(1): 67-68

Goncalves S, Goldstein BJ. Pathophysiology of olfactory disorders
and potential treatment strategies. Curr Otorhinolaryngol Rep.
2016;4(2):115-121. [CrossRef]

Shabani Z. Demyelination as a result of an immune response in
patients with COVID-19. Acta Neurol Belg. 2021;121(4):859-866.
[CrossRef]

Saniasiaya J, Narayanan P. Parosmia post COVID-19: an unpleasant
manifestation of long COVID syndrome. Postgrad Med J.
2022;98(e2):€96. [CrossRef]

Liu DT, Sabha M, Damm M, et al. Parosmia is associated with rele-
vant olfactory recovery after olfactory training. Laryngoscope.
2021;131(3):618-623. [CrossRef]


https://doi.org/10.1002/hed.26204
https://doi.org/10.1007/s40136-016-0113-5
https://doi.org/10.1007/s13760-021-01691-5
https://doi.org/10.1136/postgradmedj-2021-139855
https://doi.org/10.1002/lary.29277

