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Objectives: We investigated the prevalence of anosmia and ageusia in adult patients with a laboratory-
confirmed diagnosis of infection with severe acute respiratory distress syndrome coronavirus-2 (SARS-
CoV-2).

Methods: This was a retrospective observational analysis of patients infected with SARS-CoV-2 admitted
to hospital or managed in the community and their household contacts across a London population
during the period March 1st to April 1st, 2020. Symptomatology and duration were extracted from
routinely collected clinical data and follow-up telephone consultations. Descriptive statistics were used.
Results: Of 386 patients, 141 (92 community patients, 49 discharged inpatients) were included for

Editor: L. Leibovici

Keywords: analysis; 77/141 (55%) reported anosmia and ageusia, nine reported only ageusia and three only anosmia.
Anosmia The median onset of anosmia in relation to onset of SARS-CoV-2 disease (COVID-19) symptoms (as
Ageusia defined by the Public Health England case definition) was 4 days (interquartile range (IQR) 5). Median
Coronavirus duration of anosmia was 8 days (IQR 16). Median duration of COVID-19 symptoms in community patients
g;)rvrll?)‘s]egand throat [MeSH] was 10 days (IQR 8) versus 18 days (IQR 13.5) in admitted patients. As of April 1, 45 patients had ongoing
SARS-CoV-2 COVID-19 symptoms and/or anosmia; 107/141 (76%) patients had household contacts, and of 185 non-
tested household contacts 79 (43%) had COVID-19 symptoms with 46/79 (58%) reporting anosmia. Six
household contacts had anosmia only.
Conclusions: Over half of the positive patients reported anosmia and ageusia, suggesting that these
should be added to the case definition and used to guide self-isolation protocols. This adaptation may be
integral to case findings in the absence of population-level testing. Until we have successful population-
level vaccination coverage, these steps remain critical in the current and future waves of this pandemic.
A. Patel, Clin Microbiol Infect 2020;26:1236
Crown Copyright © 2020 Published by Elsevier Ltd on behalf of European Society of Clinical Microbiology
and Infectious Diseases. All rights reserved.
Introduction anosmia (total or partial loss of smell) and ageusia (total or partial

loss of taste) amongst patients presenting with suspected or

Since the outbreak of the severe acute respiratory syndrome
coronavirus (SARS-CoV-2) pandemic—reported first from Wuhan,
China in December 2019—there have been increasing reports of
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confirmed infection [1]. Early reports from Italy and South Korea
showed anosmia in up to 34% of patients [2—4]. A more recent
cross-European analysis looking at patients with mild to moderate
SARS-CoV-2 disease (COVID-19) put this number at 85.6% [5].
Anosmia can occur in a wide range of viral infections; published
literature estimates the prevalence of olfactory disorders, including
anosmia, to be 11—-40% [1,6—8]. The higher estimates (20—40%)
were generated using data from patients in specialized smell and
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taste centres, and the lower estimate (11%) was based on data from
general ear, nose, and throat clinics [8]. SARS-CoV-2 does not
generate clinically significant nasal congestion or rhinorrhoea that
would typically be associated with anosmia in other upper respi-
ratory tract infections, and it has also been observed that anosmia
manifests either early in the disease process or in patients with
mild symptoms [1]. Early analysis of the ‘Anosmia Reporting Tool’
by the American Academy of Otolaryngology showed anosmia in
73% of patients prior to COVID-19 diagnosis, and was the initial
symptom in 26.6%, suggesting that anosmia may be a presenting
symptom of COVID-19 [9]. In the absence of a widespread popu-
lation testing strategy, understanding the symptomatology of this
new illness is critical to ensuring that the correct advice is given to
patients and the public in relation to self-isolation leading to
reduced population transmission.

In the United Kingdom (UK), the transmission of SARS-CoV-2
was first confirmed in February 2020. From March 1, SARS-CoV-2
was reported across England, Wales, Scotland and Ireland, indi-
cating widespread community transmission. Public Health England
guidance currently recognizes symptoms of COVID-19 to include
fever >37.8°C and at least one of the symptoms persistent cough
(with or without sputum), hoarseness, nasal discharge or conges-
tion, shortness of breath, sore throat, wheezing or sneezing [10]. To
date, anosmia and ageusia are not recognised symptoms in the
disease case definition. However, there is increasing evidence of
these symptoms presenting in patients who are otherwise
asymptomatic, highlighting the possibility that new-onset anosmia
and/or ageusia may be useful as a component of screening for the
virus [4]. This is critical at this stage in the pandemic, as adding
olfactory symptoms to the case definition of COVID-19 would be
especially useful should anosmia and/or ageusia be shown to pre-
sent early and in otherwise asymptomatic patients who may go on
to require hospital admission.

In this retrospective analysis of both community and secondary-
care patients in a London population diagnosed with SARS-CoV-2
infection, we aimed to establish the prevalence of new-onset
anosmia and ageusia and place them within disease symptom
progression. We also investigated whether the olfactory symptoms
experienced by COVID-19 patients are accompanied by other nasal
symptoms (congestion or rhinorrhoea) as with other post-viral
olfactory disorders. Additionally, we investigated the presence of
COVID-19 symptoms, anosmia and ageusia in the household con-
tacts of these patients.

Methods
Ethics approval and consent to participate

Data were collected as part of routine care by the responsible
clinical team. No patient-identifiable data are reported in this
analysis. The need for written informed consent was waived by the
Research Governance Office of Chelsea and Westminster NHS
Foundation Trust.

Study design and participants

This was a retrospective, observational analysis of patients
diagnosed either as inpatients at a 430-bed London acute teaching
hospital or in the surrounding community. As well as receiving
unwell patients warranting admission, the hospital adopted a
community testing strategy to identify suspected COVID-19 cases.
Unwell patients were screened through call centres and general
practitioners, who referred patients suspected of having COVID-19
to a centralized response team. Depending on mobility, these pa-
tients were either directed to drive through SARS-CoV-2 testing

clinics or visited at home by community testing teams. Patients
were also assessed through a bespoke section of the emergency
department. This community testing ceased on March 13th, 2020.

Nasopharyngeal and oral swabs were taken from all patients
(both community and secondary care) and tested at a central
reference laboratory using real-time reverse transcriptase poly-
merase chain reaction (PCR) (initially using a proprietary assay run
by Public Health England, then from March 6th, 2020 onwards a
commercial assay from AusDiagnostics®, Australia) for SARS-CoV-
2. Patients who were considered to be clinically stable were
allowed to self-isolate at home. Community patients were
informed of their result by telephone. Inpatients had their symp-
toms and clinical course documented in their electronic healthcare
record (Millennium: Cerner Corporation, Kansas City, Missouri,
USA) by the admitting clinical team. Demographic and clinical data
were collected from electronic health records for all patients
included in the analysis. Details of onset of COVID-19 symptoms,
anosmia and/or ageusia were extracted where present.

All patients with a laboratory diagnosis of COVID-19 between
March 1 and April 1, 2020 were identified. Patients were included if
they (a) had a positive diagnosis for COVID-19 based on real-time
PCR detection of SARS-CoV-2, and (b) were tested in the commu-
nity OR admitted to and discharged from hospital. Patients were
excluded if they (a) died post-diagnosis, (b) were <16 years of age,
(c) did not have an accurate record of symptom history (e.g. due to
confusion or lack of memory), or (d) were readmitted to hospital or
transferred to another healthcare facility. We excluded current in-
patients because a large proportion had current oxygen re-
quirements either through nasal cannulae or via face-masks. These
devices could influence the assessment of anosmia. Additionally,
these patients were in isolation wards with only essential care
being given to limit onward transmission, which made them
inaccessible for the purposes of this study.

Between April 13th and April 17th, 2020, telephone consulta-
tions were conducted with all identified patients to verify symp-
tomatology and timeline to resolution of clinical symptoms. All
patients were asked a series of standardized questions on the
presence of COVID-19 symptoms and also diarrhoea, vomiting,
myalgia, and any change in their sense of smell and taste. If changes
in smell and/or taste were reported, further standardized questions
were asked regarding time of onset relative to onset of COVID-19
symptoms, duration of change, and whether these symptoms had
resolved. Only complete recovery from anosmia was considered as
resolution of the symptom. Partial recovery was considered as
hyposmia. At the time of this study there was little evidence
associating anosmia and COVID-19, therefore the primary outcome
was new-onset anosmia and the questionnaire was not scored [11].
Details of the presence of household contacts and their symptom-
atology were also routinely collected in line with public health
guidance. Specifically, patients were asked whether household
contacts had experienced COVID-19 symptoms and whether any of
them had experienced anosmia.

Study outcome measures

The primary outcome measure was the prevalence of new-onset
anosmia and/or associated ageusia. Secondary outcome measures
included analysis of duration of COVID-19 symptoms (as outlined
by the current Public Health England case definition) [10] and new-
onset anosmia and/or associated ageusia. Clinical presentation was
defined as mild versus severe depending on whether patients were
admitted to hospital or isolated in the community. An additional
outcome measure was the prevalence of new-onset anosmia
amongst household contacts.
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Results

Between March 1st and April 1st 2020, 386 patients were
diagnosed as SARS-CoV-2-positive using real-time PCR detection
(Fig. 1). Of these, 167 were excluded as they did not fit the study
inclusion criteria. Of the remaining 219, 74 were not contactable for
the follow-up telephone consultations after three attempts across
multiple dates. The final analysis included 141 patients. Of these, 92
were treated in the community and 49 were admitted to and dis-
charged from hospital.

Table 1 summarizes the most commonly reported COVID-19
symptoms. Of the 141 patients, 77 (55%) reported anosmia and
ageusia. Three patients reported only anosmia. Nine patients re-
ported only ageusia. No patients reported pre-existing anosmia.
Nasal congestion was reported in 39/80 patients (49%) with
anosmia and 43/89 patients (48%) with ageusia. Nasal symptoms in
the absence of anosmia and/or ageusia were reported in 16/52
patients (31%).

Table 2 shows the median duration of COVID-19 symptoms and
anosmia (duration of symptoms was not normally distributed). The
data in the table exclude 14 patients who were clear about the
presence of both COVID-19 symptoms and anosmia but were un-
able to give an accurate duration of the anosmia. Fig. 2 charts the
onset and duration of anosmia in relation to onset of COVID-19
symptoms. The onset of anosmia ranged between 1 and 21 days,
and the duration was reported to be between 1 and 30 days with
32/81 patients experiencing ongoing anosmia or hyposmia at the
end of the study period.

Of the 141 patients, 107 (76%) had one or more household
contacts (total number of household contacts = 195) during their
isolation period. Five households contained two study participants

Positive diagnosis for SARS-
Cov-2 based on real-time PCR
detection March 1 — April 1 2020
n= 386

Table 1

Patient demographics and frequency of COVID-19 symptoms in patients from a
London community and secondary-care population between March 1st and April
1st, 2020

Total Community Admitted
n 141 92 (65.2%) 49 (34.8%)
Mean age (range) 45.6 (20—93) 40.7 (20—87) 54.9 (22—-93)
Sex (male/female) 83/58 58/34 27/[22
Most common reported symptoms
Fever 111 (75.7%) 70 (76.1%) 41 (83.7%)
Cough 102 (72.3%) 68 (73.9%) 34 (69.4%)
Myalgia 93 (66.0%) 67 (72.8%) 26 (53.1%)
Ageusia 89 (63.1%) 57 (62.0%) 32 (65.3%)
Shortness of breath 86 (61.0%) 54 (58.7%) 32 (65.3%)
Anosmia 80 (56.7%) 56 (60.9%) 24 (49.0%)
Nasal congestion 60 (42.6%) 43 (46.7%) 17 (34.7%)
Diarrhoea 45 (31.9%) 23 (25.0%) 22 (44.9%)
Vomiting 19 (13.5%) 11 (12.0%) 8 (16.3%)

each (n = 10), leaving 185 non-tested household contacts. Of these,
79 (43%) had COVID-19 symptoms and 46 (58%) had anosmia. Six
household contacts had anosmia in the absence of other symptoms
(Fig. 3).

Discussion

This analysis reports that over half of patients with COVID-19
experienced anosmia and/or ageusia. These findings are impor-
tant as they support the increasing evidence associating anosmia
and ageusia with SARS-CoV-2. They also represent a snapshot of the
community setting at the early stages of the spread of this

7
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Fig. 1. Flow diagram of participant selection for patients positive for severe acute respiratory distress syndrome coronavirus-2 (SARS-CoV-2) from a London community and a

secondary-care population between March 1st and April 1st, 2020.



A. Patel et al. / Clinical Microbiology and Infection 26 (2020) 1236—1241 1239

Table 2
Natural history of COVID-19 symptoms and anosmia in patients from a London community and secondary-care population between March 1st and April 1st, 2020
Total Community Admitted
Patients with resolved COVID-19 symptoms 114 83 31
Patients with unresolved COVID-19 symptoms 13 6 7
Median duration of COVID-19 symptoms in days (interquartile range) 12 (11.5) 10(8) 118 (13.5)
Patients with resolved anosmia 49 34 15
Patients with unresolved anosmia/ongoing hyposmia 32 21 11
Median lag for onset of anosmia in days (IQR) 4 (5) 3(3) 5(4)
Median duration of anosmia in days (IQR) 8 (16) 14 (16) 7 (8.5)
IQR, interquartile range.
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Fig. 2. Onset and duration (in days) of anosmia in relation to COVID-19 symptoms in patients from a London community and a secondary-care population between March 1st and
April 1st, 2020. Arrow indicates ongoing symptoms at the time of telephone consultations.

pandemic in the UK, which is valuable given the early cessation of
community testing.

The prevalence of anosmia in post-viral respiratory tract in-
fections seen in specialist clinics is greater than in general ear nose
and throat clinics [8]. This suggests that the pickup rates in
specialist clinics are higher. Our analysis, though more comparable
to that of a general clinic setting, found the prevalence of anosmia
to be greater than that found in specialist anosmia clinics. This
higher prevalence of anosmia in COVID-19 is broadly in line with
the current literature, where anosmia has been identified as one of
the most predictive symptoms of COVID-19 [12]. Of all patients
with anosmia, the majority (52%) did not report concurrent nasal
congestion. This supports data from a large cross-European analysis
that showed olfactory disorders are prevalent in COVID-19 patients,
who may not have nasal symptoms [5].

Patients who reported ageusia only could not accurately differ-
entiate between losing their sense of taste or their sense of smell.
This may be due to retronasal olfactory function being labelled as
taste [13]. The gustatory system (transmitted via the glossophar-
yngeal, facial and vagal nerves) only recognizes the basic tastes
(sweet, sour, salty, bitter and umami), but most of the culinary
experiences are recognized by the olfactory nerve [14]. Indeed,

there is a close association between anosmia and ageusia, which
may make it difficult for patients to differentiate between the two
[15]. In our analysis we therefore made the assumption that ageusia
was unlikely to be present in the absence of anosmia, and we
therefore considered these patients to have anosmia also.

In this study a sizeable proportion of patients reported anosmia
and ageusia extending beyond the resolution of COVID-19 symp-
toms. Additionally, three patients reported anosmia in the absence
of any other symptoms. Mild community-treated patients were
more likely to report anosmia than those admitted to hospital,
which supports emerging evidence associating new-onset anosmia
with mild or absent COVID-19 symptoms [1,5]. Prospective studies
are needed to investigate the epidemiological significance of this in
the context of potential spread of disease by individuals with mild
atypical presentations.

The relative short time span of onset of anosmia in relation to
other COVID-19 symptoms suggests that anosmia may be a useful
early diagnostic factor in this viral disease and may subsequently
have a role in guiding isolation practice. Duration and time of onset
of anosmia were twice as long in the hospital group, although this
analysis was not powered to investigate the significance of the
variation in findings between hospitalized and community



1240 A. Patel et al. / Clinical Microbiology and Infection 26 (2020) 1236—1241

=ije =ije =Eje =Eje =Hje
=ije =ije =HEje =Eje =Hje
=ije =iije =Hje =Hje =Hje
=ije =iije =Hje =Hje =Hje
==je =ije =Hje =Hje =uje
=ie =ijje =Hje ==Hje =ije
=ije =ijje =Rje =Rje =mje
=ije =ije =HEje =Hje =Hje
=ije =ilje =Hje =Hjje =Hje
=ije =iije =Hje =Hje =Hje
=ije =i =Hje =Hje =Hje
=ie =ije =Hje =Eje =ije
=uje =ije =Rje =mje =Hje
=ije =ije =Hje =mje =mje
=ije =i =Hje =Hje =uje
=ije =iije =Hje =Hje =Hje
=ije =iije =Hje =Hje =Hje
=ije =iije =Rje =Hje =Hje
=ije =ijje =HEjje ==Hje =Hje
=ije =i =Rje =Rje =Eje

trrreeeeee eI ROOT
trerereR e ReeeTeONN
trrreeeeeeeRRRRROOT
terreeeeeeeTRRRRROOS
Tt

'I‘ Asymptomatic
’i‘ SARS-CoV-2 symptoms only
W SARS-CoV-2 symptoms and anosmia

'i‘ Anosmia only

Fig. 3. The presence of COVID-19 symptoms and anosmia in non-tested household contacts (n = 185) of patients from a London community and a secondary-care population tested
positive for severe acute respiratory distress syndrome coronavirus-2 (SARS-CoV-2) between March 1st and April 1st, 2020.

patients. Severe symptoms in hospitalized patients may initially
overshadow the presence of anosmia, possibly explaining the delay
in perceived onset. It is worth mentioning that, as of April 17th (end
of the data collection period), 45 patients had ongoing COVID-19
symptoms and/or anosmia/hyposmia. This means the reported
duration times are likely to be underrepresented.

All patients in this study were tested for SARS-CoV-2 due to
clinical suspicion based on symptomatology. Therefore, by the na-
ture of the selection process, it is unlikely that any COVID-19 pa-
tients with anosmia alone would have been tested. Over half of the
symptomatic (but not tested) household contacts, however, re-
ported anosmia, with a further six experiencing anosmia alone.
Being close contacts of confirmed COVID-19 patients, it is likely the
high prevalence of anosmia in this group is related to transmission
of SARS-CoV-2. This shows consistency in prevalence of anosmia in
an exposed (but not confirmed) population, but also that mild
versions of the illness may present with anosmia alone. To obtain a
true understanding of the clinical significance of anosmia in SARS-
CoV-2, we need to prospectively investigate new-onset anosmia in
the general population, potentially coupled with serological testing.

The strength of this study is that it provides an early insight into
the chronological sequence of anosmia in COVID-19 and also the
association between symptoms and household transmission. Since
this analysis provides a snapshot of symptomatology in SARS-CoV-
2-positive patients, it is not possible to draw population-wide
conclusions. Recall bias of patients may also have influenced the
clinically recorded data, especially of those hospitalized. Similarly,
the absence of objective testing meant we were not able to clini-
cally define the extent and severity of the anosmia and ageusia.
Furthermore, physical examination was not possible in the com-
munity due to social distancing rules and the potential for onwards
transmission. The use of a structured questionnaire, however, hel-
ped to ameliorate this possible reporting bias (Supplementary
Material). It was not possible to estimate the number of

asymptomatic COVID-19 patients in our community population as
asymptomatic patients may have been less likely to present to
hospital, and may not have been eligible for community testing as
per PHE diagnostic criteria. Several patients had ongoing anosmia,
and further follow-up will be required to further discern the
duration of these symptoms.

This analysis did not include patients under the age of 16, and it
has been widely reported that children do not appear to present in
the same way as adults but may still be asymptomatic. The symp-
tomatology of COVID-19 in children needs to be examined.

More than half the patients with confirmed COVID-19 suffered
anosmia and ageusia. This is significant when compared with the
prevalence of anosmia and ageusia in other post-viral upper res-
piratory tract infections. These findings suggest that anosmia and
ageusia be added to existing case definitions for COVID-19 and used
to guide self-isolation procedures. This is critical in the absence of
population-level testing.

The findings of this research highlight the need to investigate
new-onset anosmia in the general population, particularly in those
without other symptoms. A better understanding of the long-term
outcomes of anosmia in COVID-19 patients is needed. Until a time
when we have successful population-level vaccination coverage,
these steps remain critical to managing the current and subsequent
waves of this pandemic.
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