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Anosmia and hypogeusia, the inability or decreased ability to smell and taste, have been reported as common
complaints in SARS-CoV-2patientswhowere still in an asymptomatic phase. These impairments affect the ability
to sense odors in foods and the environment, obviously affecting quality of life, related to social interactions and
general well-being. The British Association of Otorhinolaryngology (ENT-UK) considers loss of sense of smell in
their list of COVID-19'smarkers of infection. Herewe present two cases inwhich earlymanifestations of anosmia
and hypogeusia were experienced with psycho-sensorial and atmospheric phenomena. Psychiatrists, neurolo-
gists and physicians in general should be aware of this symptom presentation in order to avoid mistreatment,
given that persistent olfactory dysfunctionmight increase the risks of nutritional deficit and lead to development
of adjustment disorders. All clinicians should be aware that the presentation of SARS-CoV-2's symptoms goes far
beyond respiratory and sensorial dimensions and involves psychosensorial and neurological dimensions; these
clinical observations could shed light on the neurobiological substrates involved in COVID-19 disease.

© 2020 The Author. Published by Elsevier Inc. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).
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1. Introduction

“We must smell and taste, because we must breathe and feed our-
selves.”

[H. Tellenbach]

The coronavirus disease (COVID-19) is an ongoing, viral pandemic
that emerged from East Asia and quickly spread to the rest of the
world. The recent spread of this infection, especially in Europe, has
highlighted a newpresentation of thedisease, affecting patientswith ol-
factory and gustatory dysfunctions. In the long list of clinical symptoms
. This is an open access article under
of COVID-19, ENT-UK (The British Association of Otorhinolaryngology)
has recently identified anosmia- hyposmia and hypogeusia, respec-
tively, the sudden loss of sense of smell and taste, as “significant symp-
toms”whichwere found even in the absence of other symptoms, so that
they could identify otherwise hidden carriers of this highly contagious
disease. The evidence is based on the observations from South Korea,
China, and Italy, where a considerable percentage of patients who
were otherwise asymptomatic, regarding respiratory symptoms, devel-
oped anosmia and hyposmia; and hypogeusia was also a common com-
plaint (5, 6% of 214 hospitalized SARS-CoV-2 patients) [1].

Furthermore, a recent study published in the European Archives of
Oto-Rhino-Laryngology, conducted by theYoung Investigators of the In-
ternational Federation of Otorhinolaryngology Societies (Yo-Ifos),
showed that 85.6% and 88.0% of patients with COVID-19 reported olfac-
tory and gustatory dysfunctions, respectively.
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Anosmia and hypogeusia are estimated to afflict 3–20% of the gen-
eral population and involve decrease or loss of smell (anosmia) and
taste (hypogeusia)[11]; but a significant increase in cases of isolated an-
osmia in the UK, US, France, Italy, and Germany has been recently re-
ported[14].

It is not so common for people consciously to appreciate the range of
information provided by the sense of smell and taste, from detecting
warning odors in the environment to building ourmore pleasurable ex-
periences. This process involves a complex neural network, including
the temporal lobe, the amygdala, the insula, and a large part of the lim-
bic lobe: the loss of taste and smell should not be considered only as a
sensory symptom but also as a complex, psycho-sensorial syndrome
[15].

Given the recent results, ENT-UKhas strongly encouraged thosewho
experience anosmia, even in absence of any other symptom, to self-
isolate for at least seven (7) days, so that it becomes possible to reduce
exposure to otherwise individuals asymptomatic who may be conta-
gious. The sudden olfactory and gustatory dysfunctions need to be rec-
ognized by the international scientific community as important
symptoms of the COVID-19 infection.

It is also important to note that since SARS-CoV-2 has spread across
the world, a variety of neurological manifestations have been reported.
Recent findings suggest that patients with severe COVID-19 commonly
have neurologic symptoms, which fall into three principal categories:
central nervous system (CNS) symptoms and diseases (such as head-
ache, dizziness, impaired consciousness, ataxia, acute cerebrovascular
disease, and epilepsy); peripheral nervous system (PNS) symptoms
(hypogeusia, hyposmia, hypopsia, and neuralgia); and skeletal muscle
injury [2].

This report describes two cases of patients in which anosmia and
hypogeusia:

• preceded the diagnosis and symptoms of COVID-19;
• pervaded the subjective experience beyond the sensory impact.

2. Material and methods

As a member of the Psychiatric Unit for COVID-19 Emergency at the
University of Florence, I had the opportunity to personally interviewpa-
tients who reported loss of smell and taste during the three weeks pre-
ceding the appearance of fever, shortness of breath and cough.
Unfortunately, these patients at the time of appearance of those symp-
toms did notmeet current criteria for SARS-CoV-2 testing, and therefore
the diagnostic testing was only completed weeks later.

Our “Stress Evaluation and Prevention Program” is a consultation
service implemented by the Psychiatric Unit for COVID-19, includes a
psycho-social early intervention for patients who have to be
quarantined, and has the principal aim to prevent stress and improve
coping with all the adjustments this situation requires. These patients
had been referred to the COVID-19 Psychiatric Unit andmade the inter-
views before entering the quarantine; none of them previously needed
Intensive Care Treatment. A psych consultation before the quarantine
phase is extremely important because during the interviewwith the pa-
tient, it is possible to inquire further about the experience of their symp-
toms and the related phenomenology.

Here are two descriptive reports from patients without previous psy-
chiatric or neurological diagnosis, endorsing anosmia and hypogeusia,
with psycho-sensory features. After recovery from COVID-19, each sub-
ject gave their retrospective consent, signing a written, voluntary, in-
formed consent.

A) A seventy-four-year-old male, whowas referred to our Psychiat-
ric Unit's Stress Evaluation and Prevention Program three weeks
before the onset of the first symptoms of severe, acute respira-
tory syndrome (SARS-Cov-2), had complained that he had lost
both his sense of smell and taste. These complaints referred to
the usual sensations, without corresponding abnormal findings
in the oral area (such as excessive mucus secretion). He reported
that he could only detect the temperature of food and drinks at
this point, and that “This strange, empty feeling makes me feel
weird about my body: I can't smell or taste anything I eat or
drink.”

B) A sixty-eight-year-old male presented complaints about the loss
of sensory information from the world and the entire surround-
ing environment, deriving from anosmia and hypogeusia,
which seemed to bemore important than the loss of his capacity
to taste and smell drinks or food. The patient during his interview
said that he felt distant from the world, without atmospheric
cues deriving from environmental triggers: “In losing smell and
taste, it is very difficult to be in contact with the world because
stimuli are much reduced in their intensity.” In this second re-
ported case, the onset of these symptoms also preceded COVID-
19 symptomatology.

3. Discussion

The above two cases demonstrate that anosmia and hyposmia can
appear before the respiratory symptoms of COVID-19, since the onset
of these symptoms preceded typical symptomatology.

Inflammation in the nasal cavity may hinder the sense of smell, and
it is also possible that the virus infects and damages cells in the nasal
epithelium.

In these two cases, the symptoms experienced were not limited to
the sensory level: self-experiences in both cases involve a level of deper-
sonalization (oral cavity loss) and derealization (change in atmosphere)
with psycho-sensory phenomena.

Anosmia and hypogeusia have been posited as potential markers for
psychiatric disorders, which may be related to the close neural connec-
tions between the olfaction system and the amygdala [3].

In fact, olfaction plays a large role in emotional processing, memory,
and social behaviors [3], and traditional psychopathology has described
the experience of anosmia as an “atmospheric,” non-expressed senso-
rial experience that goes beyond the objective events but that can nev-
ertheless be felt subjectively. Since these atmospheres have much to do
with odors and flavors, our ability to detect an atmosphere is the ability
to “smell an atmosphere”: smell and taste create multiple and invisible
frontiers that, selectively and affectively, travel across the entire human
world. The connection between perception andmotion proves indissol-
uble; smelling is always also breathing, as tasting is also swallowing or
chewing [4].

We now know that some infected patients, in addition to having re-
spiratory symptoms, have exhibited neurological symptoms; signs of
cerebral involvement have been shown in SARS-CoV-2, and the virus
has been detected in the brains of infected patients. The brain is a
major target organ for infection in transgenic mice for the SARS-CoV re-
ceptor: the virus enters the brain primarily via the olfactory bulb, and
infection results in a rapid, trans-neuronal spread to connected areas
of the brain. Murine studies have shown that the SARS-CoV spreads in
the brain of K18-hACE2mice trans-neuronally, primarily from the olfac-
tory bulb and induces neuronal loss [5].

The neuroinvasive potential of SARS-CoV-2 has been highlighted:
when given transnasally, it could enter the brain, possibly via the olfac-
tory nerves and thereafter rapidly spread to some specific brain areas,
including the thalamus and the brainstem [6].

New CT and MRI images, provided by N. Poyiadji and colleagues [7],
show us that the virus can also have neurological impact. Acute necro-
tizing encephalopathy (ANE) is a rare complication of influenza and
other viral infections, which occurred in a female patient, diagnosed
with COVID-19. ANE has been related to intracranial cytokine storms,
which result in blood-brain-barrier breakdown; and the newest evi-
dence suggests that a subgroup of patients with severe COVID-19
might have cytokine storm syndrome and brain lesions that may in-
clude the thalamus, brainstem, cerebral white matter, and cerebellum.
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Neurological manifestations of COVID-19 in hospitalized patients are
quite common (78 out of 214 patients; 36.4%), sometimes in the ab-
sence of other infection symptoms; and more severe patients were
more likely to have neurological symptoms (45.5%), such as acute cere-
brovascular diseases, impaired consciousness and induced skeletal
muscle injury.

A role of neurological involvement in sudden respiratory failure has
already been suggested [2] and it has been shown, as said before, that
Coronaviruses are not always confined to the respiratory tract. They
may also invade the central nervous system (CNS) and peripheral ner-
vous system (PNS), inducing neurological diseases: hypogeusia (5.6%)
and anosmia (5.1%) are the most common PNS symptoms.

Anosmia and hypogeusia symptoms may arise from an abnormal
neurological or immunological response anticipating the respiratory
symptoms; spillover of the immune signals aimed at neurons may be
received by microglia. As a hypothesis, microglia may respond to
these signals and affect neural function or simply be an activated by-
stander that indicates an abnormal immune input but does not affect
the progression of the disease [8].Microglia, glial cells with immunolog-
ical and inflammatory functions, also play an important role in psychiat-
ric disorders and may unconsciously modulate human social behaviors
as “noise” [9].

4. Conclusions

In the present report, anticipation of anosmia and hypogeusia to re-
spiratory symptoms seems consistent with the ENT UK hypothesis that
loss of sense of smell (and taste) could be considered as a symptom of
COVID-19 infection; and, if confirmed, these symptoms may represent
markers or early signs of SARS-CoV-2 sufficient to trigger quarantine.
There is a potential that if any adult with anosmia but with no other
symptoms is asked to self-isolate for seven days - in addition to the cur-
rent symptom criteria used to trigger quarantine - we might be able to
reduce the number of otherwise asymptomatic individuals who con-
tinue to act as vectors, not realizing the need to self-isolate [1].

According to reports, COVID-19's anosmia and hypogeusia symp-
toms are merely considered as sensorial symptoms and experiences,
but all the latest evidence strongly suggests that the experiences of
the disease may extend beyond sensorial aspects, involving extensive
neural circuitries. If psychiatrist and neurologists become aware that
isolated psychosensorial symptoms may suggest SARS-CoV-2 infection,
patients could be treated sooner. This protocol would also reduce the
possibility for the infection to get worse rapidly in unaware patients
with COVID-19.
Recognition of psycho-sensorial symptoms as possibly related to
COVID-19 would also avoid the risk of inappropriate treatments (such
as largely anti-inflammatory therapy, mainly nasal and systemic corti-
costeroids, and immunomodulators), which are not indicated in the
case of SARS-CoV-2 infection [10]. As the number of patients with
COVID-19 increases worldwide, all clinicians should be aware that the
presentation of symptoms extends far beyond the respiratory and sen-
sory dimensions, involving psychosensory and neurological dimen-
sions. Awareness of these neurological dimensions and their clinical
evaluation could attract research interest in the neurobiological sub-
strates involved in COVID-19 disease, leading us to a new approach to-
wards COVID-19's treatments, at every stage of the infection.
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