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Few studies exist on the evolution and recovery of COVID-
19–related olfactory dysfunction (OD) in the long term.
Due to the impact of OD on the quality of life of patients,1
it is mandatory to better define its characteristics, clini-
cal course, and recovery times to properly counsel patients
during medical visits as well as to conceive new therapeu-
tic strategies to address the problem. The aim of this study
was to describe the recovery pattern of OD in a cohort
of COVID-19 patients with an 18-month follow-up and to
analyze the possible variables associatedwith spontaneous
early or late recovery.
Patients were consecutively recruited after admission to

a single academic institution from March 5 to March 23,
2020.2 Inclusion criteria were both the presence of SARS-
CoV-2 infection on nasopharyngeal swab polymerase
chain reaction, and OD related to COVID-19. Patients
did not undergo any specific treatment for OD. Patients
were recruited at the time of laboratory diagnosis (T0)
and were interviewed regarding the evolution of OD over
time. All interviews were carried out by telephone. Sur-
veys were administered at T0 and at 1, 3, 6, 9, 12, and
18 months from the diagnosis. Dates on which patients
reported their olfactory function to be returned to the

baseline were recorded, when applicable. SARS-CoV-2
positivity duration was described as the number of days
from COVID-19 diagnosis with nasopharyngeal swab to
the date of the first of 2 consecutive negative swabs, per-
formed after a minimum of 14 days from the first posi-
tive test, as per Italian Ministry of Health Guidelines. The
study was approved by our local ethics committee (Pro-
tocol No. 1363). Patients rated the quality of their sense
of smell as “good,” “average,” “mildly impaired,” “mod-
erately impaired,” “severely impaired,” or “totally absent”
(corresponding to a score of 5, 4, 3, 2, 1, or 0 points, respec-
tively) at each follow-up. Patients also rated their olfac-
tory function at the baseline (ie, before the COVID-19 out-
break) and gustatory function during COVID-19 with the
same method. Scores of 5 to 4 were considered normal.
OD was defined as “mild to moderate” (scores 3 to 2) or
“severe to complete” (scores 1 to 0). Subjective perception
of nasal obstruction during COVID-19 was assessed by a
scale extending from 0 (unimpaired nasal breathing) to
4 or 5 (severe nasal obstruction). Furthermore, patients
were asked whether they experienced an improvement in
olfactory function within the first 7 days from the first
presentation of OD. Data on the presence of self-reported
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TABLE 1 Recovery rate of olfactory and gustatory functions and smell/taste scores at different time-points

Number of
patients(total=99) % Average SD

Pre–COVID-19 smell
score

4.9 0.3

Smell score during
COVID-19

0.4 0.8

Smell improvement in
the first 7 days from
the onset

52 52.5%

Smell recovery at
1-month follow-up

53 53.5% Smell score at
1-month follow-up

3.6 1.8

Smell recovery at
3-month follow-up

27 80.8% Smell score at
3-month follow-up

4.4 1.3

Smell recovery at
6-month follow-up

0 80.8% Smell score at
6-month follow-up

4.3 1.3

Smell recovery at
9-month follow-up

0 80.8% Smell score at
9-month follow-up

4.5 1.0

Smell recovery at
12-month follow-up

4 84.9% Smell score at
12-month follow-up

4.5 1.1

Smell recovery at
18-month follow-up

2 86.9% Smell score at
18-month follow-up

4.6 0.9

Smell dysfunction
present at 18-month
follow-up

13 13.1%

Average smell scores calculated for all patients included in the study (n = 99).

parosmia were also collected to identify any possible asso-
ciations with qualitative dysfunction.
Of the 101 eligible patients, 99were included in the study,

whereas 2 were excluded due to loss to follow-up. The
study population included 59 female (59.6%) and 40 male
(40.4%) patients. Mean age was 47.0 (standard deviation
[SD], 14.2) years. The average smell scorewas 0.4 at T0 (SD,
0.8); in particular, 84 patients (84.9%) reported severe-to-
complete loss of smell (scores 0 or 1). No patient reported
parosmia at OD presentation. Patients scored their pre–
COVID-19 baseline olfactory function with an average
smell score of 4.9 (SD, 0.3). Fifty-two (52.5%) patients
reported an improvement in olfactory function within the
first 7 days from the first self-reported OD presentation. At
1-month follow-up, 53 of 99 patients (53.5%) reported nor-
mal olfactory function. At 3-month follow-up, a further 27
(27.3%) reported normal olfactory function. At 18-month
follow-up, a further 6 patients (6.1%) reported normal
olfactory function,whereas 13 patients (13.1%) still reported
OD. The average smell score at 18-month follow-upwas 4.6
(SD, 0.9). Regarding parosmia, 38 patients reported paros-
mia (38.4%) at 9-month follow-up, and 3 patients reported
parosmia (23.1%) among the 13 patients who reported
OD at 18-month follow-up. Table 1 shows recovery rates
of olfactory function and smell scores at different time-

points. Kaplan-Meier curves reporting the recovery pat-
tern of olfactory function are shown in Figure 1. Kaplan-
Meier curves showed a rapid recovery during the first
weeks, with a flattening of the curve between the second
and third month from COVID-19 diagnosis. By the third
month of follow-up,>80% of patients recovered their sense
of smell, whereas, at 18-month follow-up, 87% of patients
reported normal olfactory function. On univariate analy-
sis, late complete recovery in olfactory function was asso-
ciated with severe OD at T0 (p = 0.034). An improvement
in olfactory function over the first 7 days from the first self-
reportedODpresentationwas significantly associatedwith
faster recovery (p< 0.001) (Table S1). These aspects should
be considered during counselingwith patients, so theymay
be made aware of the possible evolution of the symptom
and the relative recovery pattern. Parosmia seems to be a
late-onset symptom and was still present in some patients
at 18-month follow-up. Few studies exist on parosmia’s
etiology and clinical course in COVID-193; therefore, fur-
ther investigation is essential. In addition, further studies
using multivariate analyses are needed based on an objec-
tive evaluation of smell in COVID-19 patients. One study
demonstrated that patients with postviral ODmay achieve
recovery beyond 2 years from the acute phase,4 so it is
imperative to extend the follow-up for these patients.
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F IGURE 1 Kaplan-Meier curve showing the recovery pattern
of olfactory dysfunction in the entire series (A) and according to the
severity of olfactory dysfunction at presentation (B).
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