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The COVID-19 pandemic has been accompanied by
increasing reports of smell and taste impairment in
patients infected by its etiologic agent, SARS-CoV-2.
An increasing number of studies and more recently a
meta-analysis have supported these reports."* The
Centers for Disease Control and Prevention (CDC) has
recently added “new loss of taste or smell” to their list of
symptoms of COVID-19.° These sensory changes may
hold important implications for the diagnosis and man-
agement of COVID-19. Viral upper respiratory infec-
tions are among the most common causes of olfactory
disorders, and viral etiology accounts for 19% to 43% of
patients who present with olfactory dysfunction.®

SARS-CoV-2 belongs to the coronavirus family,
which is associated with a mild to moderate upper respi-
ratory tract infection widely known as the common
cold.” Human coronavirus strains are often accompa-
nied by temporary taste and smell (together henceforth
referred to as “chemosensory”) impairments such as
diminished sense of smell (hyposmia) and taste (dysgeu-
sia),” often attributed to a virus-induced sinonasal muco-
sal inflammatory response (rhinitis). More recently, 3
human coronaviruses—the Middle East Respiratory
Syndrome,® Severe Acute Respiratory Syndrome
(SARS), and SARS-CoV-2—have displayed more
severe pathogenicity and symptomatology, potentially
including more severe and persistent loss of smell (anos-
mia) or loss of taste (ageusia). Indeed, an unspecified
human coronavirus strain was isolated from a patient
with confirmed postviral olfactory dysfunction.”

In the case of COVID-19, health-care professionals
and scientists around the world have noted a rise in
reports of smell and taste impairments. A brief report
of 88 patients hospitalized with SARS-CoV-2 infection
in Italy found that 34% reported at least 1 olfactory or
gustatory complaint.? Ninety percent of these chemosen-
sory impairments occurred prior to hospitalization, and
all participants reported that symptoms persisted to the
time of the survey was conducted 10 to 21 days later

(median of 15 days).? Studies in the United Sates and
across Europe have also highlighted smell and taste dys-
function in COVID-19 patients."** In the United States,
among an ambulatory population of 1,480 patients with
influenza-like symptoms (including 102 COVID-19 pos-
itive patients), there was a strong correlation between
chemosensory dysfunction and COVID-19.* Another
study with 417 mild-to-moderate COVID-19 patients
across twelve European hospitals found 86% and 89%
of COVID-29 patients reported smell and taste dysfunc-
tion, respectively.® A recent meta-analysis of COVID-19
patients reported a 52.73% and 43.93% prevalence of
olfactory and gustatory dysfunction, respectively.'
Unlike coronaviruses responsible for the common cold,
patients with COVID-19 have reported olfactory dys-
function in the absence of nasal obstruction or nasal
discharge, suggesting SARS-CoV-2-related anosmia
has a distinct ectiology. A potential mechanism of
SARS-CoV-2-related anosmia is viral-induced olfactory
neuropathy (Figure 1), which has been shown in a
murine model of SARS-CoV.'® Notably, the novel
strain of SARS-CoV-2 infection is not typically associ-
ated with rhinitis.

The COVID-19 pandemic serves as a poignant
reminder of the relevance of the chemical senses to
human health and stresses the need to include smell
and taste in clinical assessments. Despite the critical
importance of the chemical senses in daily life, they

'Division of Intramural Research, National Institute of Nursing Research,
National Institutes of Health, Bethesda, Maryland

2Department of Psychology, Temple University, Philadelphia, Pennsylvania
3Department of Surgery, Division of Otolaryngology—Head and Neck
Surgery, UC San Diego, La Jolla, California

Corresponding Author:

Paule V. Joseph, Department of Health and Human Services, National
Institute of Nursing Research, National Institutes of Health, Rm 258, Bldg
60, | Cloister Court, Bethesda, MD 20892, USA.

Email: paule.joseph@nih.gov

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-
omr= NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution
of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-

us/nam/open-access-at-sage).


https://orcid.org/0000-0002-1198-9622
mailto:paule.joseph@nih.gov
http://us.sagepub.com/en-us/journals-permissions
http://dx.doi.org/10.1177/2152656720928245
journals.sagepub.com/home/aar

Allergy & Rhinology

Figure |. SARS-CoV-2 entering the nasal cavity: potential neu-
rotropic mechanism. Green represents the virus. Salmon repre-
sents the sinus nasal mucosa (with green virus). Yellow are the
olfactory neurons that are preferentially targeted by COVID-19
(seemingly without much inflammation) and cause smell loss.

remain understudied in the context of health and disease.
Although in rare cases the preservation of smell is used
in differential diagnoses (eg, Parkinson’s disease vs vas-
cular Parkinsonism), health professionals rarely incorpo-
rate examination of the chemical senses in the diagnostic
process. Moreover, as evidenced by the limited literature
on olfactory and taste science compared to that of visual
and auditory science, the chemical senses remain among
the more poorly understood special senses. In the
absence of a more robust understanding of smell and
taste, clinicians are limited in their assessment of chem-
ical sensory dysfunction and may not recognize its sig-
nificance or association to disease. However, smell and
taste sensation are intimately intertwined with mamma-
lian survival. They impact nutritional intake, mood, and
serve as important mechanisms for detecting danger;
they enable detection of contaminated foods and the
presence of harmful and potentially life-threatening
chemicals.

Although smell and taste have yet to be systematically
evaluated in patients with COVID-19, emerging evi-
dence suggests that chemosensory dysfunction is part
of the COVID-19 and is now recognized by the CDC
and health departments across the globe.>!'! Given the
complex interdependent relationship between smell and
taste, anosmia may be reported as gustatory changes.
With regard to taste, true ageusia (independent of
smell) is rare, and discerning its prevalence in COVID-
19 patients may be difficult. Nonetheless, data examin-
ing the prevalence of chemosensory dysfunction is only
beginning to emerge and its prevalence in patients with
COVID-19 remains largely understudied.

In the context of the COVID-19 pandemic, appreci-
ating the potential effects on smell and taste may aid in
early diagnosis and containment efforts. Importantly,
currently available reports and emerging studies indicate
that olfactory dysfunction presents early in infection.'
If confirmed and highly prevalent, chemosensory
changes could be included in the early COVID-19 symp-
tom profile used to recommend isolation and prevent the
spread of the virus. The establishment of hyposmia,
anosmia, ageusia, and dysgeusia as COVID-19 symp-
toms can now improve diagnosis and disease contain-
ment. Early detection of chemosensory impairment
may also serve to reduce the burden of potential com-
plications related to anosmia and ageusia in patients
with COVID-19; however, research is needed to estab-
lish this.

Many questions remain regarding the role of SARS-
CoV-2 in chemosensory dysfunction. Does SARS-CoV-
2 cause or is it merely correlated with chemosensory
dysfunction? If it is indeed an etiologic agent, what is
the penetrance of SARS-CoV-2-related chemosensory
dysfunction? What clinicopathological factors are asso-
ciated with SARS-CoV-2-related chemosensory dysfunc-
tion? Is SARS-CoV-2-related chemosensory dysfunction
complete (anosmia or ageusia) or partial (hyposmia or
hypogeusia)? How long does SARS-CoV-2-related che-
mosensory dysfunction persist or how much does the
length of symptoms vary across populations? Can meth-
ods used to support olfactory function, such as smell
training,'>'* help in the recovery of COVID-19 chemo-
sensory symptoms?

Further research is necessary to establish the preva-
lence, duration, and pathophysiology of SARS-CoV-2-
related chemosensory dysfunction, and to identify which
olfactory and/or gustatory patterns may be most helpful
in the diagnosis and prognosis of COVID-19. To fully
interrogate the occurrence of chesemosensory issues in
this patient population, large-scale, natural history stud-
ies using validated psychophysical instruments to map
over time olfactory (as in Moein et al.'*) and gustatory
changes (e.g., taste strips,'”> NIH Toolbox Sensation
Measures and others'®!”) are necessary.
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