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Defining the burden of olfactory dysfunction
in COVID-19 patients

To the Editor:

Empirical evidence from patients affected by Severe Acute Respiratory Syndrome-CoronaVirus-2
(SARS-CoV-2), also known as COVID-19, has shown that a partial or complete loss of the olfactory
function (hyposmia/anosmia) might be a possible onset symptom of the infection or arise in the
early days, even if this was not reported by the first available studies from China'2. Such alterations
are mainly transient, with a complete/partial recovery within a few weeks, although no clear evi-
dence is available yet.

A recent statement from the British Rhinological Society and British Association of Otorhinolar-
yngology has reported that in South Korea, China and Italy, a significant percentage of SARS-CoV-2
positive patients have had anosmia as presenting symptom?3. Giacomelli et al* of the Infectious
Disease Department of the Luigi Sacco Hospital in Milan, Italy, evaluated olfactory and gustatory
alterations through a questionnaire in 59 patients hospitalized for COVID-19 and reported that
nearly 35% of the interviewed patients reported an olfactory or gustatory alteration and 18.6%
both. In the majority of cases, symptoms started before hospital admission®.

The origin of olfactory dysfunction in COVID-19 infection could be related to a central involve-
ment of the olfactory bulb or, less likely, to a peripheral damage of the olfactory receptor cells in
the nasal neuroepithelium, or both. Gustatory alteration may follow and most likely depends on
the olfactory disordered perception®.

The central involvement theory is based on the still uncertain neurotrophic abilities of SARS-
CoV-2; it has been speculated that the virus could infect the olfactory receptors in the neuroepi-
thelium through which it spreads to the olfactory bulb and other brain structures, especially the
medulla oblongata in the brainstem, leading to acute respiratory failure®. This hypothesis is sup-
ported by data collected from transgenic mice that revealed that the intranasal administration of
SARS-CoV, which shares similarities with SARS-CoV-27, could enter the brain via the olfactory nerves
and spread to the thalamus and brainstemé.

The peripheral involvement hypothesis is supported by the consolidated evidence that upper
airway viral infections can cause a sensorineural olfactory alteration following a selective dam-
age of the sensory olfactory epithelium?®. It has been demonstrated the presence of rhinovirus,
coronavirus, parainfluenza virus, and Epstein-Barr virus in patients with post-viral olfactory dys-
function, suggesting that these viruses could cause olfactory dysfunction not only through nasal
obstruction, but also through a direct damage of the sensory epithelium leading to a transient or
persistent olfactory dysfunction'.

Even if still unclear due to lack of established evidence, neurological symptoms such as olfactory
dysfunction could be suggestive of neurological involvement in COVID-19 patients, with a poten-
tially higher risk of faster progression into acute respiratory failure. On the other hand, olfactory
alterations have also been reported in mild COVID-19 cases, often as the sole symptom3. These
patients would not meet the criteria for SARS-CoV-2 testing and would therefore contribute to the
spreading of the infection acting as healthy carriers since unaware of being affected.
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Therefore, it is important to investigate the presence of neurological symptoms such as loss of
olfactory and gustatory functions in COVID-19 patients as these could be an early sign of infection
and of neurological spread of the condition, thus allowing to early identify cases that are more
critical; at the same time, the onset of these symptoms in otherwise healthy patients should not be
underestimated as they could be a sign of mild/pauci-symptomatic SARS-CoV-2 infection.
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