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OBSERVATION: BRIEF RESEARCH REPORT nonspecific, and the lack of testing in some European countries
may make the diagnosis of COVID-19 challenging. However, 2 dis-

tinctive symptoms were identified recently: loss of smell and loss of

Loss of Smell and Taste in 2013 European Patients With Mild taste (1). These symptoms were not reported extensively in initial
to Moderate COVID-19 studies (2) and might help in the clinical diagnosis of COVID-19.

Background: Thecoronavirus 2019 (COVID-19) pandemic Objective: To evaluate the prevalence and features of, as
has spread worldwide rapidly. Commonly reported symp- well as recovery from, smell dysfunction in European patients
toms, such as fever, cough, dyspnea, fatigue, and myalgia, are with mild to moderate COVID-19.

Figure. Flow chart of the study.
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COVID-19 = coronavirus disease 2019; ICU = intensive care unit.

* The diagnostic tests of ambulatory and hospitalized patients were centralized in hospital laboratories, allowing identification of patients with positive results.
T For hospitalized patients, physicians entered information directly on an online questionnaire; home-managed (quarantined) patients completed the question-
naire at home.

1 Among the patients with total loss of smell, those who came from Hainaut, Belgium, were contacted to be included in a second study to objectively assess the
olfactory disorder. The following exclusion criteria were considered: history of nasal surgery, history of head or neck trauma, history of chronic rhinosinusitis or
polyposis, degenerative neurologic disease, and history of chronic loss of smell before the epidemic. Patients who did not respond to the questionnaire were
excluded (n=7).
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Table. Characteristics of the Study Sample*

Characteristic

All Patients
(n =2013)

Median age (SD), y
Male sex

Race/ethnicity
White
South American
North African
Other

Current smoker
History of seasonal allergy

Selected comorbid conditions
Diabetes
Heart disease
Respiratory insufficiency
Hypertension
Asthma
Hypothyroidism
Gastroesophageal reflux

General symptoms
Headache
Myalgia
Cough
Loss of appetite
Dyspnea
Diarrhea, abdominal pain
Fever (temperature >38 °C)
Arthralgia
Nausea, vomiting
Sticky mucus/phlegm
Chest pain

Ear, nose, and throat symptoms
Presumed anosmiat
Nasal obstruction
Taste dysfunction
Sore throat
Rhinorrhea
Postnasal drip
Face pain/heaviness
Dysphonia
Ear pain
Dysphagia
Presumed hyposmiat

Aroma sense dysfunction
Loss of aroma perception
Total
Partial
Distortion

Smell dysfunction
Cacosmia
Phantosmia

Onset of smell dysfunction
Before other symptoms
Concomitant with other symptoms
After other symptoms
Did not remember

39.50(12.10)

34.0

88.5
6.6
2.3
2.6

1.7
1.7
0.5
7.9
6.2
5.4
33

70.1
61.8
58.4
47.5
46.2
42.3
40.6
39.0
18.7
14.4

9.2

73.1
64.2
56.4
51.6
59.0
47.0
43.3
26.7
25,3
20.6
14.1

15.4
53.0
14.1

Patients With Loss of Patients With Loss of
Smell (n = 1754) Taste (n = 1136)
38.89(11.58) 39.50(11.60)
325 32.3
88.6 88.6
7.4 7.3
2.2 2.3
1.8 1.8
12.7 13.0
21.2 23.1
1.4 1.7
1.5 1.9
0.3 0.3
7.1 7.5
6.0 6.7
5.9 6.4
2.7 2.6
71.2 74.0
62.4 65.8
57.6 60.5
48.4 54.2
33.0 34.1
414 42.5
39.2 40.8
391 42.5
19.0 20.2
13.7 15.1
8.4 0.7
83.9 82.0
48.2 47.7
61.5 -
36.3 37.2
42.6 441
33.7 33.1
324 34.2
11.8 11.7
17.6 17.8
13.1 13.5
16.1 -
16.8 15.6
58.2 65.1
15.5 16.9
100 96.0
78.0 78.0
16.0 14.0
15.0 14.1
25.0 25.2
57.0 56.1
3.0 4.7

2 Annals of Internal Medicine

Continued on following page

Annals.org


http://www.annals.org

LETTERS

Table-Continued

Characteristic

Patients With Loss of Patients With Loss of
Smell (n = 1754) Taste (n = 1136)

All Patients
(n =2013)

Subset of patients with total loss of smell
Without nasal obstruction
With nasal obstruction
Mild
Moderate
Severe

Duration of smell dysfunction among patients who regained smell
1-4d
5-8d
9-14d
>14d

Subset of patients reporting total loss of smell with objective olfactory test

Anosmia
Hyposmia
Normosmia (normal smell)

- n=1471 -
- 445 -

- 21.5 -
- 18.6 -
- 15.4 -

- n=573 n =346
= 25.1 16.8
- 29.7 315
= 312 34.4
- 14.0 17.3

- n =286 -
- 47.7 -
- 14.0 -
- 38.3 -

* Information on symptoms in this table is based on self-report. Values are percentages unless otherwise noted.
T Presumed anosmia and presumed hyposmia were defined as self-reported total/partial loss of smell by the patient when asked the following
question: Recently, have you had a problem with your sense of smell, with an inability to perceive odors? Answer options: Yes, partial loss of smell;

Yes, total loss of smell; No.

Methods: From 22 March to 23 April 2020, we identified
2153 consecutive ambulatory and hospitalized patients with
positive results on reverse transcriptase polymerase chain re-
action (RT-PCR) testing at 18 European hospitals. Patients had
mild to moderate COVID-19, defined as an infection not re-
quiring intensive care, and those who were hospitalized were
discharged during the study period. Of the 2153 patients,
2013 (93.5%) provided informed consent and participated in
the study (Figure), which was approved by the ethics commit-
tee at each institution.

Using a standardized online questionnaire, we collected
clinical and epidemiologic data from hospitalized patients on
discharge day and from ambulatory patients after the resolu-
tion of key symptoms (such as cough, fever, dyspnea, head-
ache, myalgia, and arthralgia) (Figure). We assessed general
and otolaryngologic symptoms believed to be associated with
COVID-19 (by using a 4-point scale, from 0 for no symptoms
to 4 for severe symptoms). The olfactory and gustatory assess-
ment was based on 8 questions on the smell and taste com-
ponent of the National Health and Nutrition Examination
Survey (3).

Obijective evaluations for olfactory dysfunction were per-
formed in a subset of patients who reported total loss of smell
at 1 of the study sites (EpiCURA Hospital, Hainaut, Belgium) at
the time of the questionnaire. We used a standard olfactory
identification test (Sniffin’ Sticks [MediSense]) (4), in which we
presented 16 scented pens to each patient to smell every 30
seconds. Patients were asked to choose the best term among
4 options to describe the aroma. The test was scored on the
basis of a 16-point total. According to the results, patients
were classified as normosmic (12 to 16 points), hyposmic (9 to
11 points), or anosmic (<9 points).

Findings: Of 2013 patients, 161 (8%) were hospitalized
(Figure); the remainder were ambulatory patients not previ-
ously hospitalized for COVID-19. The Table presents charac-
teristics of our study participants. Loss of smell and headache
were the most prevalent symptoms. A total of 1754 patients
(87%) reported loss of smell, whereas 1136 (56%) reported
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taste dysfunction. Mean time from the end of the disease to
the evaluation was 7.8 days (SD, 6.8); mean duration of gen-
eral symptoms (excluding loss of smell and taste) was 11.5
days (SD, 6.0). Most patients had loss of smell after other gen-
eral and otolaryngologic symptoms (Table). At the time of
evaluation, 573 of 1754 patients regained their sense of smell,
60.9% of them between 5 and 14 days after the onset of smell
loss; mean duration of olfactory dysfunction was 8.4 days (SD,
5.1). In the subset of 93 patients who were eligible to have an
objective olfactory evaluation, 86 (92.5%) completed the as-
sessment; anosmia and hyposmia were confirmed in more
than half the patients (Table), but more than a third showed
no objective signs of dysfunction.

Taste disorder, defined as partial or total loss of the 4
taste types—salty, sweet, bitter, and sour (3)-affected 56.4% of
patients. Additional aroma disorder (3) occurred in 82.5% of
patients. Characteristics of patients with loss of taste and smell
are shown in the Table.

Two main categories of patients with total loss of smell
were observed: those with and those without nasal obstruc-
tion (Table). No significant association was found between
loss of smell and the otolaryngologic symptoms of nasal ob-
struction, rhinorrhea, and postnasal drip in the entire cohort
or among subgroups with anosmia, hyposmia, or normosmia.

Discussion: The prevalence of self-reported smell and
taste dysfunction in our study is higher than previously re-
ported and may be characterized by different clinical forms.
Our results suggest that anosmia may not be related to nasal
obstruction or inflammation. Future studies are needed to un-
derstand the pathophysiologic mechanisms underlying loss of
smell and taste in COVID-19, including potential viral spread
through the olfactory neuroepithelium and invasion of the ol-
factory bulb and central nervous system (5). Our study has
limitations. Hospitalized patients were assessed at discharge,
which may have biased our assessment of symptom duration.
The study population was limited to patients with mild to
moderate symptoms. Because patients were asked about
taste and smell after they received their diagnosis, they may
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have been influenced by news reports of smell and taste dys-
function in COVID-19 and overreported these symptoms:
Only two thirds of patients reporting olfactory symptoms and
who had objective olfactory testing had abnormal results.
Nonetheless, these findings highlight the importance of con-
sidering loss of smell and taste in the diagnosis of mild to
moderate COVID-19.
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