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Abstract

COVID-19 is a zoonotic illness caused by a new strain of coronavirus and has recently been declared a pandemic by the World
Health Organization, with an estimated fatality rate of 1% to 2%. Early identification and isolation of patients in the preliminary
infective stage has been a mainstay of most governmental strategies in order to limit transmission. Four otherwise healthy patients
presented to a specialist open access Ear, Nose & Throat Clinic in central London with acute total or subtotal loss of their sense of
smell in a single one-week period, coinciding with rapid escalation of COVID-19 infection in the indigenous population. The
diagnosis was confirmed by the validated University of Pennsylvania Smell Identification Test (UPSIT) in 3. Endoscopic examination
and magnetic resonance imaging (2 cases) excluded a range of alternative potential pathological conditions. Covid-19 antibody
testing carried out 6 to 8 weeks after the onset of nasal symptoms showed positive immunoglobulin G antibodies in 3 of the 4
patients. Acute severe anosmia is therefore almost certainly an unusual presenting local nasal feature of a COVID-I9 viral
infection. All 4 patients achieved significant partial olfactory recovery by one week after treatment with subjective ratings of 40%
to 85% of normal (mean 60%) and complete olfaction recovery after 2 to 3 weeks in all 4 patients. The significance, possible
pathogenesis, and public health implications are highlighted and discussed.
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Introduction week period. Two cases were completely asymptomatic other-
wise, while 2 patients reported mild nasal congestion for a few
days before the onset of anosmia. None had suffered a pyrexia,
cough, or other respiratory symptoms consistent with current
UK Department of Health guidelines for self-solation. Specific
Covid-19 antibody tests” carried out 6 to 8 weeks after the onset
of olfactory symptoms showed immunoglobulin G (IgG) pos-
itive antibodies in 3 of the patients, confirming a previous
Covid-19 infection. The Biozek antibody test has a 98% spe-
cificity for IgG antibodies and no known false positives. Dur-
ing the current pandemic and in the absence of alternative

In 10 weeks, a global health and economic crisis unprecedented in
modern times has been precipitated by a new strain of severe acute
respiratory syndrome coronavirus (SARS-CoV-2), causing a
human illness named COVID-19 (coronavirus disease 2019).
By mid-March 2020, there had been over 180 000 confirmed
cases and 7000 deaths (fatality rate 1%-2%) in over 50 countries."
The subsequent exponential explosion of infected cases prompted
the World Health Organization to declare the illness a pandemic.
Early identification and isolation of patients in the infective stage
has been an important strategy to reduce transmission. However,
the effectiveness of this approach may have been limited by
patients with asymptomatic, atypical, or very mild disease who
evade detection by conventional screening protocols. ' The Harley Street ENT Clinic, London, United Kingdom
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pathology, by far the most plausible etiology for this large
cluster of cases is therefore an acute COVID-19 viral infection.

Case Reports
Case |

A 37-year-old Italian man presented with severe loss of his
sense of smell 6 days before, with associated slight nasal con-
gestion. There was no complaint of a pyrexia, cough, or other
chest symptoms. Nasendoscopy showed good access to the
right olfactory niche. There was no sign of local congestion,
infection, polyps, or other pathology. A University of Pennsyl-
vania Smell Identification Test (UPSIT)?, which is a validated
olfactory assessment, gave a score of 27/40, suggesting a mod-
erate degree of microsmia or subtotal anosmia. A magnetic
resonance imaging (MRI) scan showed normal olfactory bulbs
and cribriform plates with minimal mucosal thickening in the
ethmoid sinuses.

A diagnosis of an acute viral olfactory neuritis was made,
most likely due to the COVID-19 pandemic. Treatment with
oral steroids and topical steroid inflammatory drops was com-
menced. At follow-up one week later, the patient reported a
subjective 50% recovery of his sense of smell, without
new symptoms of pyrexia, cough, or breathing difficulties.
Covid-19 antibody testing 8 weeks later showed positive IgG
antibodies. He reported that his sense of smell had subjectively
recovered completely by about 2 to 3 weeks after presentation.

Case 2

A 33-year-old fashion designer presented in a distressed state,
with a 7-day history of acute total loss of her sense of smell.
There was no complaint of thinorrhea, nasal congestion, or other
features of a recent URTI. She was otherwise well without a
pyrexia, cough, or chest symptoms. A self-administered test of
olfaction with Clive Christian X for men, an extremely strong
pungent perfume, indicated subjective total anosmia. Nasendo-
scopy showed good access to the olfactory niche, with no evi-
dence of infection, nasal polyposis, or any other pathology. An
MRI scan showed normal olfactory bulbs and cribriform plates
with minor mucosal thickening of the ethmoid air cells.

A diagnosis of acute olfactory neuritis, almost certainly due to
the pandemic COVID-19 virus, was made and treatment com-
menced with high-dose oral steroids and topical steroid nasal
drops. Two days after commencing treatment, she noted a definite
improvement in her sense of smell, with further subjective recov-
ery to 40% of normal after one week and complete recovery by 2
weeks. In addition, there were no new symptoms of a pyrexia,
cough, or respiratory compromise. Covid-19 antibody testing was
carried out 6 weeks after the onset of nasal symptoms, which was
negative for IgG and immunoglobulin M antibodies.

Case 3

A 28-year-old marketing manager presented with complete loss
of smell and taste 5 days before. Three days before the onset of

anosmia, she had experienced mild URTI symptoms of nasal
congestion, clear rhinorrhea, sporadic sneezing without an
associated cough, or pyrexia. By day 3, her mild URTI symp-
toms had completely resolved, but a precipitous reduction in
her sense of smell and taste occurred overnight. On examina-
tion, she was apyrexial. Rigid nasoendoscopy showed rhinitis
with clear mucus in the nasal cavity without signs of active
infection. There were no visible suspicious lesions and the
olfactory niches were normal. Her UPSIT olfactory score was
19/40, indicating severe microsmia.

A diagnosis of highly likely Covid-19 viral infection causing
olfactory neuritis was made. She had previously used a nasal
decongestant and neti pot nasal irrigation for 2 days without
benefit. Betnesol and ephedrine nasal drops were prescribed and
a computed tomography (CT) scan recommended if symptoms
persisted. At follow-up, 3 days after commencing treatment, she
reported a 30% subjective improvement in olfactory function,
which had improved to 85% by day 7, with complete recovery
by 2 weeks. Computed tomography imaging was therefore not
undertaken. Covid-19 antibody testing carried out 6 weeks after
the onset of nasal symptoms showed positive IgG antibodies,
confirming a previous Covid-19 viral infection.

Case 4

A 31-year-old male teacher presented with a 5-day history of the
sudden onset of complete loss of his sense of smell and taste. He
had no previous symptoms of an upper respiratory tract infection.
He did not report a pyrexia, cough, or other associated respiratory
symptoms. On examination, he was apyrexial. Rigid nasendoscopy
showed a minor degree of nasal congestion, but no pus or polyps.
The olfactory recesses were clear with no sign of any mucosal
swelling. He was seen the day after commencing treatment, when
his UPSIT score was 21/40, indicating severe microsmia.

A diagnosis of acute viral olfactory neuritis was made, very
probably due to the pandemic COVID-19 virus. The patient
was advised to self-isolate. Anti-inflammatory treatment with
oral prednisolone for 3 days followed by topical intranasal
steroid drops was commenced and CT/MRI imaging recom-
mended in the absence of recovery. No further symptoms of
pyrexia, cough, or shortness of breath developed, and he con-
tinued to work from home teaching by virtual technology. By
the sixth day of treatment, the sense of smell had subjectively
improved to 60% of normal with complete recovery reported
by 2 weeks after the onset of nasal symptoms. Imaging was
therefore not undertaken. Covid-19 antibody testing carried out
6 weeks after the onset of nasal symptoms showed positive IgG
antibodies, confirming a previous Covid-19 viral infection.

Discussion

Severe acute respiratory syndrome coronavirus and Middle
East respiratory syndrome coronavirus (MERS-CoV) caused
previous coronavirus epidemics, with both nasal and pulmon-
ary symptoms. COVID-19 has also proved to be a highly infec-
tious virus, assisted by the relative paucity of early clinical
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symptoms. Some people infected with the coronavirus have no
clinical symptoms at all, as in 2 of our case series, but may still
be highly infectious. More commonly, patients report a low-
grade fever, body aches, cough, nasal congestion, runny nose,
and sore throat, symptoms which closely parallel more conven-
tional viral URTIs and also previous SARS and MERS infec-
tions. Occasionally, COVID-19 causes more severe symptoms
such as a very high temperature, severe cough, shortness of
breath, and pneumonia resulting in an acute respiratory distress
syndrome.

Because of the paucity of early symptoms, the incubation
period of COVID-19 infection is unknown. Symptoms are con-
sidered to appear between 3 and 14 days after exposure, aver-
aging 5 days. Likewise, the duration of infectivity is uncertain,
with commonly reported ranges between 7 and 14 days. Infec-
tivity is thought to peak as symptoms start. The COVID-19
virus is detectable outside the body for up to 3 hours in aero-
sols, 24 hours on cardboard and up to 2 to 3 days on plastic and
stainless steel,* features which also facilitate widespread and
rapid transmission.

Post-viral olfactory dysfunction is caused by inflammation
with/without edema of the olfactory receptors and adjacent
mucosa and/or neurodegeneration of olfactory neural system.
Influenza viruses, parainfluenza viruses, rhinoviruses, and
respiratory syncytial viruses have long been associated with
human URTIs and olfactory disturbance, but few cases cause
persistent severe or total olfactory neurodysfunction.
Although post-viral acute olfactory neuritis is a well-
recognized cause of anosmia, it is relatively uncommon in
Ear, Nose & Throat practice, especially when one considers
the extremely high frequency of upper respiratory tract infec-
tions in human populations, which has been estimated at 3 per
annum in adults.>® A recent comprehensive review of viral
URTT’s fails to mention olfactory neuritis as a possible seque-
lae at all.” Universal early nasal symptoms are congestion and
mucoid rhinorrhea, both of which result in an impaired sense
of smell due to obstruction,® because the inflammatory muco-
sal edema prevents the physical access of stimulatory mole-
cules to the olfactory niche. It is only when this early
congestion is clearing after 7 to 10 days that severe olfactory
issues may become apparent. These patients do not usually,
therefore, present in the acute phase.

The first identification of coronavirus in the nasal secretions
of a patient with olfactory impairment was published by Suzuki
et al in 2007.° However, acute loss of smell is not mentioned as
a feature in any previous medical reviews of SARS and MERS
case.'™!! In fact, an extensive literature search only reveals one
reported case of olfactory neuropathy with SARS,'? discussed
below. Eliezer et al'® very recently reported a single case of
complete anosmia, assessed by subjective clinical olfactory
testing, associated with COVID-19. Last month, a non-peer-
reviewed report in Italy describes 6 patients with sudden
hyposmia, documented by “le nez du vin” subjective clinical
assessment, as the only or main manifestation during the recent
COVID-19 outbreak.'* A recent statement by ENT UK lists
anecdotal reports of hyposmia in South Korea in about 30% of

COVID-19 positive cases, where testing has been more
widespread, and significant numbers of similar cases in China,
Germany, and France.'> However, anosmia/severe hyposmia
invariably occurs as part of a constellation of Covid-19 symp-
toms in these patients rather than as an isolated presenting
feature as in our present case series.

COVID-19 virus appears to share similar features with
the SARS and MERS coronaviruses in respect of disease
incubation and duration times, and the potential for severe
pneumonitis and respiratory distress. However, our and
other reported cases suggest that COVID-19 virus displays
a significantly higher propensity for causing inflammatory
damage to the nasal olfactory receptors and adjacent mucosa
resulting in severe hyposmia/anosmia. In the case reported
by Eliezer et al,'* a CT scan showed bilateral inflammatory
obstruction of the olfactory clefts, a feature which was not
present on MRI skull base imaging in the 2 cases under-
going imaging in the present series. Moreover, endoscopic
examination in all of our cases confirmed an exposed and
open olfactory niche. These features are consistent with
either an olfactory neuritis etiology or a very localized
inflammatory response of the olfactory niche/cribriform
plate region. Inflammatory edema of the nerve sheath could
potentially result in neural dysfunction from local compres-
sion as the fibers pass through the cribriform plate, analo-
gous to facial nerve dysfunction developing from
inflammatory compression, and Wallerian degeneration of
nerve fibers in the fallopian canal during a Bell’s palsy.

The COVID-19 virus displays particularly aggressive activ-
ity in the lower respiratory tract, which results in characteristic
CT scan features.'® Angiotensin-converting enzyme 2 (ACE2)
is the main human receptor for the SARS S glycoprotein.
Although ACE2 protein is present in vascular endothelial and
smooth muscle cells in all organs, studies show particularly
high concentrations in lung alveolar epithelial cells and enter-
ocytes of the small intestine.'” Furthermore, ACE2 expression
has been identified in the basal layer of the nasal mucosa and
nasopharynx, though in lower concentrations. This ACE2 tis-
sue disparity probably explains the more significant adverse
effects on lung rather than nasal tissues.

COVID-19 shows exceptionally high levels of pro-
inflammatory cytokines in the serum of patients hospitalized
with respiratory compromise. Cytokine storm, the massive
overproduction of immune cells in response to infection,
appears to be associated with the severity of COVID-19."% A
comparable hyper-inflammatory local tissue response, driven
by virus-ACE2 interaction, involving the local blood vessels,
mucosa, and sensory receptors of the olfactory niche in the
superior nasal cavity could explain the development of acute
and severe hyposmia/anosmia reflected in our series. The early
rapid improvement of olfactory function in all our 4 patients
after topical anti-inflammatory and decongestant treatment is
more consistent with an acute local inflammatory pathogenesis
in the superior nasal cavity, rather than significant
neurodegeneration.
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Hwang reported the only previous case of olfactory dysfunc-
tion with a coronavirus severe SARS.'? A 27-year-old female,
who had largely recovered otherwise, noted the acute onset of
complete anosmia 3 weeks after disease onset. Her MRI brain
scan did not show any nasal or anterior cranial/skull base
pathology. The anosmia persisted for more than 2 years during
follow-up, though no active treatment was given.

Several studies report significant spontaneous improve-
ment in non-COVID-19 post-viral olfactory dysfunction of
32% to 35% over periods of 4 to 14 months.'*** Systemic
and topical steroids,?*?* vitamin B supplementation,?!
and intranasal insulin?® have all been used to treat
non-COVID-19 post-viral olfactory dysfunction with some
degree of success. Our preliminary early treatment results in
COVID-19 cases showed significant improvement in olfac-
tory function in all 4 cases, usually commencing within
48 hours with subsequent complete recovery by 2 to 3 weeks.
This rapid recovery is consistent with a local severe inflam-
matory response of the local nasal mucosa and/or a reversible
olfactory neuritis rather than an underlying neuropathy as in
the previously reported SARS patient.'! Treatment outcomes
are not provided in any of the recent subjective and anecdotal
COVID-19 hyposmia reports.'>"!?

The absence of associated respiratory symptoms and clin-
ical pulmonary disease reflects the relatively benign nature of
putative solitary COVID-19-related olfactory dysfunction. It
seems likely that there is a broad spectrum of COVID-19-
related symptoms, probably more so than previously seen in
SARS/MERS epidemics. Our small series corroborates very
recent reports suggesting olfactory dysfunction as a sole pre-
senting symptom. Although these patients present with a mild
form of COVID-19 disease, there is no reason to suspect that
they are not as infectious as those with more widely recog-
nized symptomatology, such as fever and/or cough. The rec-
ognition, identification, and isolation of these patients, who
may be more prevalent in the general population than previ-
ously suspected, would therefore be critical as a public health
measure to prevent further spread of this potentially lethal
disease.
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