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Chemosensory disorders have been reported in as many as 
73.6% of patients with coronavirus disease 2019 (COVID-19) 
infection.1 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,2 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.3

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.3 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.4

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,5 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.
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