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Abstract
Objective
To evaluate the prevalence of hyposmia and dysgeusia in patients with
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection and their temporal relationship with the onset of other
symptoms.
Methods
We performed a retrospective analysis of patients admitted during
the month of March 2020 to the nonintensive COVID unit of Udine
University Hospital on the basis of a positive swab test and/or of
clinical-radiologic signs of SARS-CoV-2 infection. Patients were
interviewed with a standardized questionnaire. Clinical and laboratory data were collected. Data
were analyzed with descriptive statistics, and results expressed as point estimates and 95%
conﬁdence intervals (CIs).
Results
Of 141 patients admitted, 93 were interviewed. Hyposmia and dysgeusia were present in 58
cases (62.4%). In 22.4% of them, olfactory and gustatory impairment clearly preceded systemic
symptoms. The presence of active smoking was very limited in both groups: 8.6% in hyposmic
vs 2.9% in normosmic patients (odds ratio 3.2; 95% CI 0.3–28.6). Moreover, total leukocytes
and neutrophils count were respectively 23% (eﬀect estimate 1.23; 95% CI 1.06–1.42) and 29%
(eﬀect estimate 1.29; 95% CI 1.07–1.54) lower in the hyposmic cohort. No diﬀerence was
found for other inﬂammatory biomarkers.
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Conclusions
Hyposmia and dysgeusia are common in SARS-CoV-2 infection and can precede systemic
symptoms. They should be actively searched and prompt close monitoring and isolation until
infection is conﬁrmed or disproven. The lower number of total leukocytes and neutrophils in
hyposmic patients might indicate an early-phase virus-induced cytopenia.

Hyposmia and dysgeusia have been described in association with severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection, with recent studies ranging from 33.9% to
85.6%.1–4 This high variability may reﬂect the diﬀerent populations considered: in fact, low
severity of disease, low comorbidity burden, female sex, and younger age all seem to be
associated with a higher prevalence of these symptoms.1,5–7 On the other side, these manifestations may not be recognized when dealing with acute respiratory complications or cannot
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Table 1 Demographics of Patients With COVID-19 Infection Interviewed for Olfactory and Gustatory Symptoms
Interviewed

Normosmic

Hyposmic and dysgeusic

Difference between groups,
Cohen’s d/OR (95% CI)a

No. of patients (%)

93 (100)

35 (37.6)

58 (62.4)

n.a.

Sex, male, n (%)

61 (65.5)

22 (62.9)

39 (67.2)

1.2 (0.5 to 2.9)

Mean age ± SD (range)

58.0 ± 15.0 (19–87)

58.6 ± 18.3 (19–87)

57.7 ± 12.7 (33–87)

0.06 (−0.4 to 0.5)

Hyposmia and dysgeusia as heralding
symptoms, n (%)

13 (14.0)

n.a.

13 (22.4)

n.a.

Active smokers, n (%)

6 (6.5)

1 (2.9)

5 (8.6)

3.2 (0.3 to 28.6)

Rhinorrhea or nasal congestion, n (%)

9 (9.7)

3 (8.6)

6 (10.3)

1.2 (0.2 to 5.2)

Pre-existing sinusitis, n (%)

10 (10.8)

4 (11.4)

6 (10.3)

0.9 (0.2 to 3.4)

Asthma, n (%)

4 (4.3)

2 (5.7)

2 (3.4)

0.5 (0.07 to 4.3)

Parkinson disease, n (%)

1 (1.1)

1 (2.9)

0 (0)

n.a.

Abbreviations: CI = confidence interval; COVID-19 = coronavirus disease; n.a. = not applicable; OR = odds ratio.
a
Differences between hyposmic and normosmic groups are expressed as point estimates and 95% CIs. Cohen’s d was calculated for continuous variables,
and OR was calculated for categorical variables.

be evaluated in those who are in intensive care unit (ICU).
However, these symptoms could represent an early marker
of disease that precedes systemic symptoms.
In our nonintensive care COVID unit, we observed that
hyposmia and dysgeusia were frequently reported as initial
symptoms, typically before the onset of systemic symptoms,
which typically followed these sensory alterations by 24–48
hours. Based on this observation, we conducted a retrospective
study of symptom onset and initial laboratory values. Our study
extends the clinical observations on hyposmia and dysgeusia in
SARS-CoV-2 infection and evaluates the frequency of their
presentation as ﬁrst symptoms of this condition.

Methods
Study Design and Patient Population
We retrospectively analyzed the patients who had been admitted
to the nonintensive COVID unit of Santa Maria della Misericordia University Hospital (Udine, Italy) in the period March
1–31, 2020, on the basis of a positive swab test and/or of clinical
and radiologic signs of lung involvement (chest x-ray or CT
scan). Patients who could not be interviewed due to mechanical
ventilation, cognitive impairment, or death were excluded from
these analyses. The presence of cognitive impairment was
identiﬁed by evaluating if the patient was alert and oriented in
space, time, and self. Patients who had an initial negative swab
and persistence of swab test negativity throughout the hospital
stay were excluded from the analysis although infection was
suspected based on clinical and radiologic ﬁndings.

lactate dehydrogenase (LDH), creatine phosphokinase, interleukin 6 (IL-6), alanine aminotransferase, aspartate aminotransferase, and gamma glutamyltransferase. The PaO2/
FiO2 ratio was calculated from the results of the arterial
blood gas analysis at admission.
Patients were personally interviewed at bedside, if still admitted, or by phone call, if transferred to other hospital units
or at home. Interviews were all conducted by neurology
residents (F.B., A.M., A.S., and G.P.) using a structured interview with open questions including the development of
hyposmia and/or dysgeusia, the time of their appearance and
temporal relationship with other symptoms, their duration
and persistence, smoking habits, history of asthma, allergic
rhinitis, and other nasopharyngeal conditions. The interview
model form is available as a supplemental ﬁle (ﬁgure e-1,
links.lww.com/CPJ/A240). The time span from the beginning of symptoms and the time in which patients were
interviewed has been reported. To have synthetic measure of
the disease burden in our population, we calculated the
Charlson Comorbidity Index8 using the information
obtained from the clinical history and from all the available
records. To evaluate the role of pre-existing conditions associated with hyposmia, we recorded whether the patients
had a history of Parkinson disease or traumatic brain injury.

Data Collection and Interview Structure
At admission, all patients underwent a comprehensive blood
panel, including total blood count, C-reactive protein (CRP),

Statistical Analysis
Data were analyzed with descriptive statistics. Kolmogorov test
and histogram were used to control for normal distribution of
variables. Continuous variables were analyzed by the 2-sample t
test, whereas categorical variables were analyzed using χ 2 test.
Since we did not account for a prespeciﬁed method for error
control, summary statistics is limited to point estimates and
95% conﬁdence intervals (CIs). The widths of the intervals
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have not been adjusted for multiplicity, and the inferences
drawn may not be reproducible. Estimate of eﬀect for normally
distributed variables was calculated using Cohen’s d test (d).
Logarithmic transformation was applied to non-normal distribution, and estimate of eﬀect was calculated as a raw mean
diﬀerence for continuous variables. Raw mean diﬀerences were
retransformed by means of antilogarithm and thus expressed as
a ratio. Odds ratio (OR) was calculated for categorical variables.
Standard Protocol Approvals, Registrations,
and Patient Consents
Owing to the urgent need of data on the new coronavirus
disease (COVID-19) infection and the situation of emergency at the peak of the pandemic, it was impossible to ask for
a preliminary approval of the regional ethics committee. All
patients, however, at the time of the admission gave written
general consent to the anonymous use of their clinical data
for research purposes. In addition, at the time of the interview, verbal informed consent was obtained on the phone.
Data Availability
Anonymized data not published within this article will be
made available by request from any qualiﬁed investigator.

Results
We reviewed 141 consecutive patients, with a mean age of
62.6 ± 15.8 years (range 19–91). 66.7% of the study population was male (n = 94). Thirty-four percent of patients (n
= 48) were excluded from the study (ﬁgure 1). Interviews
were completed for 66% of patients (n = 93) with results
from this cohort presented in table 1. Among 141 patients,
only one was aﬀected by Parkinson disease but was not
interviewed due to concomitant cognitive decline. No

patient reported a history of traumatic brain injury. Charlson
Comorbidity Index for the entire group of interviewed patients is reported as a supplemental ﬁle (ﬁgure e-2, links.lww.
com/CPJ/A240), and no diﬀerences in the score were found
in the 2 groups (mean score for hyposmic patients 2.2 vs
mean score for normosmic patients 1.72; mean diﬀerence
0.48; 95% CI −0.27 to 1.23; d = 0.28; 95% CI −0.15 to 0.71).
Among the interviewed patients, hyposmia and dysgeusia
were present in 58 cases (62.4%). Age and sex distribution of
the hyposmic group were not diﬀerent from those of the
entire interviewed population (mean diﬀerence 0.91 years,
95% CI −6.1 to 7.9; d = 0.06; 95% CI −0.4 to 0.5). The
presence of active smoking was very limited in both groups
8.6% in hyposmic vs 2.9% in normosmic patients (OR 3.2;
95% CI 0.3–28.6).
Considering only the group of 58 patients aﬀected by olfactory and gustatory symptoms, hyposmia, and dysgeusia
often appeared along with systemic symptoms but in 13 cases
(22.4%) clearly preceded them. The interview took place at a
variable time interval from onset of symptoms (mean 26.6 ±
7.3 days [range 12–50]) and, at the time of the interview,
25.9% of patients reported persisting olfactory and/or gustatory symptoms. Persistence of symptoms was not associated with a shorter time interval from their onset and the
moment of interview (mean interval for patients with persisting symptoms 30.9 days vs mean interval for patients
without persisting symptoms 25.0 days; mean diﬀerence 5.9
days, 95% CI 1.6–10.2; d = 0.81; 95% CI 0.22–1.40).
Notably, only 6 of 58 hyposmic patients (10.3%) reported
rhinorrhea and/or nasal congestion. Similarly, asthma was
reported only by 2 of our hyposmic patients (3.4%) in their
medical history, whereas the history of allergic rhino-

Figure 1 Flow Chart of the Study

* Including 1 patient affected by Parkinson disease. ** Patients with a negative swab test were
excluded from the study.
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Table 2 Association Between Olfactory Symptoms (OSs) and Inflammatory Biomarkers Obtained at Hospital Admission
Patients without OS, median (IQR)

Patients with OS, median (IQR)

Effect estimate and unadjusted CI (95%)

Leucocytes, n/μL

6,010.0 (3,117.5)

4,695.0 (2,255.0)

1.23 (1.06 to 1.42)

Neutrophils, n/μL

3,960.0 (2,835)

3,250.0 (2,192.5)

1.29 (1.07 to 1.54)

Lymphocytes, n/μL

920.00 (425)

925.00 (350)

1.01 (0.84 to 1.21)

CRP, mg/L

36.82 (76.8)

41.15 (68.6)

1.05 (0.58 to 1.92)

IL-6, mg/mL

35.5 (45.4)

27.0 (50)

1.05 (0.65 to 1.70)

LDH, IU/L

453.0 (231)

475.0 (285)

0.91 (0.77 to 1.07)

Abbreviations: CI = confidence interval; CRP = C-reactive protein; IL-6 = interleukin 6; IQR = interquartile range; LDH = lactate dehydrogenase.

conjunctivitis was present in 6 patients (10.3%). Moreover, 1
patient aﬀected by pre-existing hyposmia reported worsening of
his problem 2 days before the onset of systemic symptoms, and
this worsening persisted at the time of interview. Among nonhyposmic patients, one had a history of nasal polyposis. Comparative prevalence of medical history elements between
hyposmic and normosmic patients is shown in table 1.
The results regarding biomarkers of inﬂammation are reported
in table 2. Comparing the group of 58 patients with hyposmia
with that of 34 nonhyposmic patients (for one more patient,
data about leukocytes are missing), we observed that total leukocytes and neutrophils count were respectively 23% (eﬀect
estimate 1.23; 95% CI 1.06–1.42) and 29% (eﬀect estimate
1.29; 95% CI 1.07–1.54) lower in the hyposmic cohort. No
diﬀerences were found in any of the other indexes examined
(CRP, IL-6, LDH, and lymphocytes). Similarly, no diﬀerences
were found between the 2 groups for the presence of dyspnea
(46.6% in hyposmic vs 48.6% in normosmic patients; OR 1.08;
95% CI 0.4–2.5) or the PaO2/FiO2 ratio (mean PaO2/FiO2
ratio in hyposmic 351 vs mean PaO2/FiO2 ratio in normosmic
327; mean diﬀerence 24, 95% CI −10.5 to 59.3; d = 0.31; 95%
CI −0.14 to 0.77). Arterial blood gas analysis was performed in
87% of the interviewed patients at a mean time interval of 6.5 ±
4.3 days from systemic symptoms onset.

reported.10 It would be diﬃcult to attribute hyposmia and dysgeusia only to upper airways involvement, at least for patients
with olfactory symptoms preceding systemic symptomatology.
On the other side, rhinorrhea and/or nasal congestion were
infrequent, whereas only a small proportion of hyposmic patients
reported in their medical history the presence of nasal problems
preceding the development of olfactory symptoms and of the
COVID-19 infection.4 For these reasons, we think that an “obstructive” mechanism in the pathogenesis of hyposmia is
unlikely.
In our study, we found that 22.4% of patients with hyposmia and
dysgeusia recalled that these symptoms were their initial complaints. Given this, we suggest that these symptoms should be
considered as a sentinel of an incumbent infection. At the very
least, hyposmia and dysgeusia should be symptoms that prompt
close monitoring of patients for subsequent symptoms of
COVID-19 infection and consideration for isolation or quarantine until infection is conﬁrmed or disproven.
Recently, it has been reported that 44% of secondary cases of
laboratory conﬁrmed COVID-19 are infected during the
index case’s presymptomatic stage.11 This important observation underlines the usefulness in detecting early signs of
infection and should be re-evaluated in the light of the
possible presence of olfactory dysfunction.

Our results suggest that olfactory symptoms are prevalent
among patients with mild-moderate COVID-19 infection.
The observed rate of 63% is consistent with previously
published reports. This frequency appears independent of
smoking given our cohort had only 8.6% of smokers.

The temporal presentation of olfactory symptoms raises
some questions: Could they represent a clinical correlate of a
CNS entry of SARS-CoV-2, alternative to the pulmonary or
intestinal ones? Are olfactory nerves uniquely susceptible to
SARS-CoV-2 infection? Could asymptomatic viral spread
through CSF or glymphatics explain some of the symptoms
of this new infection?

Although olfactory symptoms are encountered in other upper
respiratory viral infections (e.g., rhinovirus, inﬂuenza virus, adenovirus, and other coronaviruses), their prevalence is higher in
SARS-CoV-2 infection.9 Moreover, to our knowledge, a single
case of olfactory dysfunction after severe acute respiratory syndrome coronavirus 1 (SARS-CoV-1) infection has been

In addition, the lower number of total leukocytes and neutrophils in hyposmic patients, compared with nonhyposmic ones,
could be suggestive of an earlier viral induced cytopenia. It is not
possible for the moment to infer that this represents a damage of
the cellular immune system, but its association with hyposmia
could at least help in identifying patients at risk.
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As of today, a preclinical evidence of CNS invasion in SARSCoV-2 infection does not exist, and viral RNA isolation in CSF
has been published just for 1 case,12 in addition to the case
reported by the press.13 Nevertheless, clinical and laboratory
evidence exists that beta-coronaviruses14 related to SARS-CoV-2
(i.e., Middle East respiratory syndrome [MERS] and SARSCoV-1) have access to CNS and may damage nerve cells. Murine
models of MERS infection demonstrated viral entry through
olfactory neurons and then spread through thalamus to brainstem structures, whereas in SARS-CoV-1 murine models neuronal damage may exist without encephalitis evidence and may
drive disease outcome.15
This study has several limitations. First of all, only the patients still
admitted in the ward have been personally interviewed. This may
have created a diﬀerence with the information obtained on the
phone from the already discharged patients although we used a
standardized questionnaire. Second, we cannot exclude the possibility of recall biases although we performed the interviews in the
shortest possible time. For the same reason, all the patients with
the evidence of cognitive decline have been excluded from the
study. Moreover, detection of olfactory and gustatory symptoms
was performed by means of a questionnaire, which has a lower
sensitivity compared to olfactory tests.2 This may have led to an
underestimation of symptom prevalence. Finally, we cannot rule
out that our results might have been diﬀerent if we had been able
to interview the patients who had severe course, leading to ICU
admission or fatal outcome.
Although preliminary, our ﬁndings suggest that hyposmia
and dysgeusia should be considered evidence of COVID-19
infection and should prompt a cross-specialty approach to
diagnosis, bearing in mind that there could be more at play
than what the lung can tell us.
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