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ABSTRACT
Importance Identifying undetected clinical signs is 
imperative in the prevention of SARS- CoV-2.
Objective To establish the prevalence of clinical gustatory 
and olfactory dysfunctions in patients with COVID-19 
pneumonia. Clinical outcomes and recovery rates 
associated with gustatory and olfactory dysfunctions were 
also assessed.
Design A prospective study was performed in 80 
patients admitted to Hospital Clínic of Barcelona (Spain) 
for COVID-19 pneumonia. Patients were re- evaluated 
in the ward daily until discharge. Gustatory and 
olfactory dysfunction symptoms were retrospectively 
collected from emergency room (ER) charts after first 
assessments. Follow- up was performed in telemedicine 
consultation.
Setting The single- centre study was performed in a 
hospitalisation ward at a university hospital.
Participants Consecutive patients meeting hospitalisation 
criteria for COVID-19 pneumonia were eligible. Study 
exclusion criteria were patients who could not speak, had 
previous gustatory and olfactory dysfunctions or whose 
PCR tests for SARS- CoV-19 were negative.
Interventions Systematic assessment of gustatory and 
olfactory symptoms with standardised questions.
Outcome(s) Prevalence of gustatory and olfactory 
dysfunctions in patients with COVID-19 pneumonia.
Results Of the 80 study subjects, 62.5% were male 
and the median age was 57 years. Half of the cohort 
(n=40) presented with comorbidities. The prevalence of 
chemosensitive disorder was 73.8% (n=59) (95% CI: 63.8 
to 83.8), although self- reported symptoms were recorded 
in only 26.3% (n=21) of patients in the ER. Gustatory and 
olfactory dysfunctions were observed in 58.8% (n=47) 
and 55% (n=44) of cases, respectively. They were also 
the first symptoms in 25% (n=20) of patients. Anosmia 
was associated with ageusia, OR: 7, 95% CI: 2.3 to 21.8, 
p=0.001). No differences in clinical outcomes were 
observed when patients with and without gustatory and 
olfactory dysfunctions were compared. Recovery rates 

were 20% (n=10) and 85% (n=42) at days 7 and 45, 
respectively.
Conclusion The prevalence of gustatory and olfactory 
dysfunctions in COVID-19 pneumonia was much higher 
than in self- report. Presence of gustatory and olfactory 
dysfunctions was not a predictor of clinical outcomes.

INTRODUCTION
The SARS- CoV-2 has resulted in a pandemic 
with more than 26 million reported cases and, 
as last reported in September 2020, 800 000 
deaths1 . With no effective vaccine available, 
basic preventive strategies against transmis-
sion of the highly contagious virus include 
the early recognition of potential clinical 
signs. Such a strategy could minimise the 
possibility of early transmission, as has been 
described in several studies .2–4 Similarly, as 
per the latest recommendations of the WHO, 
establishing contact tracing of suspected 
cases could provide key clinical findings 
related to SARS- CoV-2 and mitigate risk of 
transmission5 . Finally, prompt diagnosis and 

Strengths and limitations of this study

 ► Prospective study design in consecutive patients 
with COVID-19 pneumonia.

 ► Prospective recovery rates of gustatory and olfacto-
ry functions in patients with COVID-19 pneumonia.

 ► Lack of validated questionnaires of olfactory and 
gustatory functions.

 ► Lack of quantitative assessments of olfactory and 
gustatory functions.

 ► The selected population primarily represents hospi-
talised patients, excluding milder cases.
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treatment of possibly severe viral infection could improve 
clinical outcomes.

Within this context, gustatory and olfactory dysfunc-
tions are unrecognised and poorly defined condition, 
for which establishing strong causal relationships is chal-
lenging. Viruses, however, are the most frequent patho-
gens with respect to aetiology. For example, Coronavirus, 
Influenza and Picornavirus have been detected in nasal 
secretions in smell studies, with various degrees of severity 
and an even permanent loss of smell and taste.6 Conse-
quently, gustatory and olfactory dysfunctions lead to a 
decrease in the quality of life and mood state.7

When initial reports of the SARS- CoV-2 outbreak in 
Wuhan area were published, gustatory and olfactory 
dysfunctions were not described .8–10 However, a small 
retrospective study performed in Milan estimated a prev-
alence of gustatory and olfactory dysfunctions of around 
34% of hospitalised patients with COVID-19 infection.11 
Similarly, several other reports of isolated sudden onset 
anosmia have recently been described in patients with 
COVID-19.12 13 Finally, a multicentre, cross- sectional study 
performed in France and Belgium reported a prevalence 
of gustatory and olfactory dysfunctions of 85% in mild 
cases of COVID-19 .14

However, incidence of gustatory and olfactory dysfunc-
tions has yet to be defined in severe cases of COVID-19 
requiring hospital admission. Since the onset of the 
pandemic in Barcelona, a great number of gustatory 
and olfactory symptoms have been self- reported by 
patients admitted to our healthcare centre for confirmed 
COVID-19 pneumonia. The present study aims to esti-
mate the prevalence, clinical traits and evolution of gusta-
tory and olfactory dysfunctions in patients hospitalised 
for COVID-19 pneumonia.

MATERIALS AND METHODS
Study design
We performed a prospective assessment on patients 
consecutively admitted to a dedicated ward where 
attending physicians evaluated gustatory and olfactory 
dysfunctions. After initial evaluations, a retrospective 
review of emergency room (ER) charts prior to admission 
was also performed to determine self- report. Negative 
findings were determined by the absence of the studied 
symptoms on ER charts, whereas positive findings were 
determined by the presence of studied symptoms on 
ER charts. The study was conducted at Hospital Clínic 
of Barcelona, a tertiary university reference centre. The 
study population comprised patients with COVID-19 
pneumonia admitted to a hospitalisation ward between 
28 February and 24 April 2020. Data collection was 
performed on 30 April 2020.

The main objective of this study was to determine the 
proportion of gustatory and olfactory dysfunctions in 
hospitalised patients with confirmed COVID-19 pneu-
monia. Secondary endpoints were to define clinical traits, 
describe laboratory values, identify factors associated with 

gustatory and olfactory dysfunctions, explore potential 
differential outcomes between patients with and without 
gustatory and olfactory dysfunctions and examine time to 
recovery rates from gustatory and olfactory dysfunctions.

Patients
SARS- CoV-2 infection was confirmed by either real- time 
PCR viral detection in a nasopharyngeal swab or by clin-
ical and radiological characteristics set forth by ECDC 
criteria,15 including: (1) acute respiratory tract infection 
(sudden onset of cough, fever and shortness of breath) 
and (2) severe acute respiratory infection (fever and at 
least one sign/symptom of respiratory disease (eg, cough, 
fever or shortness breath)) requiring hospitalisation with 
unilateral or bilateral interstitial infiltrate in the chest 
X- ray. This clinical definition was set on 15 March 2020, 
when the percentage of microbiologically confirmed 
cases of COVID-19 from all collected samples was higher 
than 70%. Patients with prior dysfunction, unable to 
speak, with mental impairment or who tested negative for 
SARS- CoV-2 were excluded from the analysis. Addition-
ally, to avoid memory bias, patients with direct admission 
to the intensive care unit (ICU) or posterior discharge to 
the ward were excluded. Inclusion of consecutive patients 
from the same ward was established to avoid selection 
bias.

Data collection
Directed anamnesis was performed in each patient on 
arrival to the ward, including baseline characteristics, 
demographics and classic pneumonia signs. Patients were 
asked about gustatory and olfactory dysfunction symp-
toms, such as ageusia, dysgeusia, anosmia and hyposmia 
on a daily basis until discharge. The following questions 
were asked systematically to all patients: (1) have you 
noticed any sudden and recent changes in smell and 

Figure 1 Study flow chart. Day 0: if the patient meets 
criteria included in the study. Blue boxes represent individuals 
on follow- up with gustatory–olfactory dysfunctions, lilac 
boxes represent individuals in which the recovery event 
develops. Grey boxes represent individuals lost to follow- up. 
White boxes represent timelines and mode of follow- up.
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taste?; (2) if the response was affirmative, was this the 
first symptom?; (3) is there a total loss of taste and smell; 
(4) is there a partial loss of taste and smell?; (5) have the 
symptoms disappeared? and (6) when did the symptoms 
disappear? Gustatory and olfactory dysfunctions were 
re- evaluated during telemedicine consultations on a 
weekly basis after discharge. The following questions were 
then asked systematically to all discharged patients: (1) 
was there resolution of symptoms?; (2) was there partial 
or total recovery? and (3) when did symptoms resolve? 
Additional laboratory tests (liver enzymes, creatinine, 
C- reactive protein, leucocyte count, CD4, CD8 and CD3 
count, ferritin and D- dimer levels and procalcitonin) 
were performed in all patients. The last follow- up date 
was 24 April 2020.

For data collection, variables were extracted from elec-
tronic health records in the SAP 740 Hospital Informa-
tion System (Societas Europaea, Walldorf, Germany). 

The results obtained were included in a database created 
with MICROSOFT EXCEL for later analysis with statis-
tical package SPSS V.18.0 (IBM corporation, Armonk, 
New York, USA).

Statistical analysis
The primary endpoint of the study was to determine 
the proportion of patients with gustatory and olfactory 
dysfunctions, reflected in percentages with a confidence 
level of 95%. The Fisher’s exact test was performed to 
analyse categorical variables between groups; significant p 
values were shown in ORs and CIs. The significance level 
was set at a p value<0.05. Inferential analysis of contin-
uous variables, such as laboratory values, was performed 
using parametric tests (Student’s t- test); Pearson test was 
performed to correlate the duration of symptoms and 
inflammatory markers. Missing data were reduced by the 
use of an operator manual at the start of the study and 

Table 1 Baseline characteristics according to the presence of gustatory and olfactory dysfunctions in patients with COVID-19 
pneumonia

Variable Cohort GOD Absence of GOD P value

N 80 59 21

Median (IQR) age 57 (42–70) 58 (44–69) 55 (38–72) 0.782

Male, n (%) 50 (63) 34 (59) 15 (71) 0.325

RT- PCR (+) nasopharyngeal swab, n (%) 73 (91.2) 55 (93) 19 (86) 0.985

European, n (%) 57 (71) 37 (64) 14 (67) 0.940

Coexisting illness, n (%) 40 (50) 27 (47) 12 (57) 0.370

Hypertension, n (%) 22 (29) 17 (29) 5 (23) 0.738

Diabetes, n (%) 8 (10) 6 (10) 2 (10) 0.932

Pulmonary disease, n (%) 8 (10) 7 (14) 1 (5) 0.168

Oncological disease, n (%) 5 (6) 2 (3) 3 (14) 0.76

Heart disease, n (%) 5 (6) 3 (5) 2 (11) 0.453

Healthcare worker, n (%) 11 (14) 3 (14) 3 (14) 0.934

Median (IQR) days from onset to ER 8 (5.25–10) 8 (5–11) 7 (5.5–9) 0.135

Fever, n (%) 71 (89) 52 (88) 19 (91) 0.771

Cough, n (%) 62 (78) 49 (83) 13(62) 0.046

Shortness of breath, n (%) 52 (65) 35 (59) 17 (81) 0.074

Asthenia, n (%) 45 (56) 33 (56) 12 (57) 0.934

Myalgia, n (%) 40 (50) 34 (53) 9 (43) 0.147

Diarrhoea, n (%) 35 (44) 25 (42) 10 (48) 0.677

Hyporexia, n (%) 33(38) 29 (49) 4 (19) 0.016

Headache, n (%) 28 (35) 24 (41) 4 (19) 0.061

Arthralgia, n (%) 10 (13) 8 (14) 2 (10) 0.545

Chest pain, n (%) 9 (11) 6 (10) 3 (14) 0.608

Odynophagia n, (%) 7 (9) 6 (10) 1 (5) 0.451

Vomiting, n (%) 7 (9) 6 (10) 1 (5) 0.451

Rash, n (%) 5 (6) 5 (9) 0 0.168

Rhinorrhea 2 (3) 1 (2) 1 (5) –

Bold formatting indicates statistical significance.
ER, emergency room; GOD, gustatory and olfactory dysfunctions.
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careful data collection. Missing data were managed with 
the listwise approach.

Sample size calculation
An estimated sample size of 80 patients would allow for an 
expected prevalence of 33% at a 10.5% accuracy rate and 
95% CI, as has been shown in a prior study by Giacomelli 
et al11

Ethics
Processing, reporting and transferring of personal 
data for all participating subjects complied with 
provisions in Organic Act 15/1999 of 13 December 
(Spanish Royal Decree 1720/2007 of 21 December) 
and in current Regulation EU 2016/679 of the Euro-
pean Parliament and the European Council on 27 
April 2016, being mandatory after 25 May 2018, on the 
Protection of Personal Data and guarantee of digital 
rights. The patients either signed written consent or 
when not possible, due to the pandemic and isolation 
measures in place, provided oral consent. In such 
cases, oral consent was recorded in Electronic Clinical 
Documentation.

Patient and public involvement
The patients were not involved in the study described.

RESULTS
Baseline characteristics
Of the 1738 patients with COVID-19 admitted to the 
hospital between 28 February and 24 April, 1371 were 
placed in several hospitalisation wards and 367 in the 
ICU. Analysis of gustatory and olfactory dysfunctions 
was prospectively performed in 80 patients (figure 1 
flow chart). The median (IQR) age was 57 (43–70) 
years and 62.5% were males. Eleven (14%) patients 
were healthcare workers. Continent origin of patients 
comprised 71% (n=57) European primarily, and 25% 
(n=20) Latin American. Comorbidities were present 
in 50% (n=40) of patients. The median (IQR) time 
from symptom onset to hospital admission was 85–10 
days, and the median (IQR) length of stay (LOS) was 
8 (5–12.5) days (table 1).

Gustatory and olfactory dysfunction
The main clinical symptoms reported by patients are 
depicted in table 1. The prevalence of gustatory and 
olfactory dysfunctions was found to be 73.8% (n=59) 
(95% CI: 63.8% to 83.8%) in this sample. Separately, 
gustatory and olfactory dysfunctions was present in 
58.8% (n=47) and 55% (n=44) of cases, respectively. 
Anosmia was the most frequent symptom present 
in 46.3% (n=37) of cases, followed by dysgeusia in 
41.3% (n=33), ageusia in 28.3% (n=23) and hyposmia 
in 15% (n=12). In 21% (n=7) of cases of dysgeusia, 
patients reported a salty taste. There was an associ-
ation between ageusia and anosmia, OR: 7 (95% 
CI: 2.26 to 21.8, p=0.001). Gustatory and olfactory 

dysfunctions was the first symptom to appear in 25% 
(n=20) of cases. Only one case presented with gusta-
tory and olfactory dysfunctions 7 days after admis-
sion; the remaining patients presented with gustatory 
and olfactory symptoms prior to hospital admission. 
In the ER, only 26.3% (n=21) of patients reported 
olfactory–gustatory dysfunctions. ER physicians were 
more likely to report positive than negative clinical 
findings (90.5% vs 9.5%, respectively), OR: 4.6 (0.97 
to 21.95: 95% CI, p=0.039). Among classic pneu-
monia symptoms, fever was present in 89% (n=71) 
of patients. It was also the most frequent consulted 
symptom in 53.8% (n=43) of patients who visited 
the ER. The second most common symptom was 
coughing, being present in 77.5% (n=62) of cases, 
followed by dyspnoea in 58.8% (47%), asthenia in 
56.3% (n=45), myalgia in 50% (n=40), hyporexia in 
38% (n=33), vomiting in 8.8% (n=7) and skin lesions 
in 6.3% (n=5) (figure 2). Vomiting and skin lesions 
were uncommon. Furthermore, hyporexia was associ-
ated with gustative dysfunction, OR: 4.1 (1.23 to 13.67: 
95% CI, p=0.016). An association between cough and 
the presence of gustatory and olfactory dysfunctions 
was also observed, OR: 1.2 (0.12 to 12.86: 95% CI, 
p=0.046) (table 1).

As per laboratory abnormalities, C- reactive protein 
values were elevated on admission in 91.8% of cases; 
lymphopoenia was present in 98.8% of cases. Other 
common findings included elevated levels of lactate 
dehydrogenase (76.2% of cases), D- dimer (66.2%) 
and serum ferritin (63.2%) (table 2).

Differences between aspartate aminotransferase 
and alanine transferase values were observed between 
patients with gustatory–olfactory dysfunctions and 
those without symptoms ((33 vs 61 UI/l) p=0.019 and 
(28 vs 49) p=0.003, respectively). No differences in 
other laboratory findings were found between the 
studied groups (table 2).

Figure 2 General symptoms in patients with COVID-19 
pneumonia in absolute numbers (n=80), GOD, gustatory and 
olfactory dysfunctions.
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Treatment prescribed
All patients received hydroxychloroquine and azith-
romycin. In approximately 91.3% (n=73) of patients, 
lopinavir boosted with ritonavir was administered; 
38.8% (n=31), interleukin blockers and 30.4% 
(n=24), corticosteroids. In 18.8% (n=15) of patients, 
teicoplanin was administered, whereas in 7.6% (n=6) 
of patients, interferon was administered. Oxygen 
supplementation and intubation were required in 
69.8% (n=55) and 10% (5%) of patients, respectively. 
No differences were observed between study groups 
(table 3).

Clinical outcomes
A total of 90% (n=73) of patients were discharged 
on completion of the study period and 13.8% (n=11) 
required ICU admission during hospitalisation, of 
whom none died. After discharge, 87% (n=67) of 
patients were followed up via a telemedicine consul-
tation for any possible changes in status. No readmis-
sion episodes were recorded.

In terms of ICU admission, LOS, SpO2/FiO2 ratio, 
oxygen supplementation, respiratory distress or 
organising pneumonia. No association was observed 
in outcomes between patients with gustatory and 
olfactory dysfunctions and patients without gustatory 
and olfactory dysfunctions. Pulmonary embolism was 
associated with the absence of gustatory and olfactory 
dysfunctions (21% vs 0) p=0.0001 (table 3).

Gustatory and olfactory outcomes
Of the 59 patients with gustatory and olfactory dysfunc-
tions, 50 were reassessed for follow- up. On day 7 after 
discharge, 20% (n=10) of these patients had recovered 
gustatory and olfactory functions. Recovery rates at day 
14, 30 and 45 were 28% (n=14), 56% (n=28) and 84% 
(n=42), respectively. The median time of olfactory–gusta-
tory recovery was 14 (7–30) days (figure 3).

Time of olfactory–gustatory recovery was positively 
correlated with age (r: 0.48 p=0.03) and ferritin levels (r: 
0.353 p=0.037). No correlations with severity of respira-
tory function or any other abnormal laboratory values 
were found.

DISCUSSION
This is a prospective study evaluating the prevalence 
of gustatory and olfactory dysfunctions in hospitalised 
patients. We found a prevalence of 74% in all patients 
admitted to a hospital ward with COVID-19 pneumonia 
who could be questioned. In a previous study in hospital-
ised patients, overall prevalence was reported at 33%.11 
The main reasons for this discrepancy could be attributed 
to the retrospective design of that study and an uniden-
tified prevalence of gustatory and olfactory dysfunctions 
of 53% in this prospective cohort due to reassessment of 
ER electronic health records in hospitalisation wards. In 
fact, brief communication reports in Italy have already 

Table 2 Laboratory values according to the presence of gustatory and olfactory dysfunctions in patients with COVID-19 
pneumonia

Variable Cohort GOD Absence of GOD P value

N 80 59 21

CRP mg/dL (<1.0) 9 (3–14) 8 (3–16) 10 (5–13) 0.838

LDH mg/dL (<234) 310 (268–386) 309 (250–367) 342 (260–453) 0.109

Ferritin mg/dL (<200) 716 (256–1322) 592 (241–1255) 1066 (300–1552) 0–093

AST UI/L
(5.0–40.0)

39 (25–61) 33 (22–50) 61 (39–94) 0.003

ALT UI/L (5.0–40.0) 29 (20–68) 28 (19–55) 49 (27–102) 0.019

BT mg/dL (0.20–1.20) 0.64 (0.8–0.4) 0.6 (0.4–0.75) 0.8 (0.55–1.05) 0.560

LYM cells/mm3 (4.00–11.00) 0.9 (0.6–1.3) 0.9 (0.6–1.3) 0.8 (0.6–1.5) 0.820

D- dimer ng/mL (<500) 800 (400–1200) 700 (400–1100) 1000 (600–1800) 0.251

Platelets cells/mm3 (130–400) 212 (168–266) 213(170-265) 209 (150–281) 0.735

Creatinine mg/dL (0.30–1.30) 0.6 (0.7–09) 0.78 (0.63–0.91) 0.86 (68–0.98) 0.630

Calcium meq/L (8.5–9.5) 8.2 (8–8.5) 8.2 (8–8.6) 8.1 (7.8–8.3) 0.735

CD4 cells/μL (530–1300) 356 (248–579) 358.5 (258.7–630) 328 (225–464) 0.414

CD8 cells/μL (330–920) 225 (147–353) 241 (148–256) 186 (140.7–396) 0.934

CD3 cells/μL (1000–2200) 630 (404–1014) 676 (459.5–1035) 496 (386–792) 0.310

ALT, Alanine transferase; AST, Aspartate aminotransferase ; Bold formatting, indicates statistical significance; BT, total 
bilirubin; CD4, CD4+count; CD8, CD8+count; CRP, C- reactive protein; GOD, gustatory and olfactory dysfunctions; LDH, 
lactate dehydrogenase; LYM, lymphocyte.
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acknowledged a self- reported prevalence of gustatory and 
olfactory dysfunctions of 19% in retrospective charts.16

In our cohort, gustatory and olfactory dysfunctions 
syndrome was almost as prevalent as fever and cough, two 
classic symptoms of viral pneumonia. Within the context 
of flu- like symptoms and gustatory–olfactory dysfunctions 
syndrome, the possibility of COVID-19 infection is worth 
considering. In a recent case–control study, gustatory and 
olfactory dysfunctions were 10 times more common in 
patients with positive PCR testing results than in those 
who tested negative for the COVID-19 infection.17

Our study reported anosmia in 55% of cases, whereas 
investigators, Lechein et al, reported anosmia in 86% 
of cases within the setting of a symptom- oriented, 
otorhinolaryngology- specialised consultation. Patients 
in that study were younger, without comorbidities and 
primarily healthcare providers, contrasting our older 

cohort of hospitalised patients who presented with more 
comorbidities. Similarly, with results being obtained by 
quantitative testing of sense of smell, an Iranian case–
control study reported olfactory changes in nearly 98% 
of patients with COVID-19 and a median age of 46 years. 
This study suggests that quantitative testing of hyposmia 
might serve as a rapid, alternative diagnostic approach for 
SARS- CoV-2 screening.18 However, the role of this test in 
older patients remains unclear given age- related changes 
that occur in olfactory function.19

Similar clinical signs and symptoms were observed 
between patients with and without gustatory and olfactory 
dysfunctions. Coughing was observed more frequently 
in patients with gustatory and olfactory dysfunctions, 
whereas a more severe respiratory syndrome was not. 
Gustatory dysfunction was associated with hyporexia, 
which could affect a patient’s quality of life and daily activ-
ities especially in cases of persistence.20 21

Additionally, no major alterations in laboratory values 
were observed. A mild- to- moderate elevation of liver 
enzymes were common in the absence of gustatory and 
olfactory dysfunction symptoms; no case of acute liver 
failure was reported. Although an explanation for these 
findings is difficult to provide, this observation may be 
due to inflammatory changes in the liver or in relation to 
a different tissue expression of receptors and entry mole-
cules. ACE2 and TMPRSS2 are expressed in cells from 
multiple tissues, including olfactory cells and liver; the 
degree to which tropism might affect different tissues has 
not been well established.22

Clinical outcomes were similar in both groups, 
however pulmonary embolism occurs in 20% of patients 
without gustatory and olfactory dysfunction symptoms. 

Table 3 Clinical outcomes according to the presence of gustatory and olfactory dysfunctions in patients with COVID-19 
pneumonia

Variable Cohort GOD Absence of GOD P value

N 80 59 21

LOS (IQR) 8 (4–11.75) 8 (4.2–11) 7 (4–14) 0.836

SpO2/fiO2 ratio (IQR) 448 (245–247) 451 (257–471) 391 (197–471) 0.346

Lopinavir/ritonavir, n (%) 73 (94) 52 (91) 21 (100) 0.161

Interferon, n (%) 6 (8) 4 (7) 2 (10) 0.638

Corticosteroid, n (%) 24 (30) 15 (3) 9 (43) 0.147

Interleukin blocker, n (%) 33 (41) 22 (37) 11 (52) 0.228

ICU admission, n (%) 11 (14) 7 (12) 4 (19) 0.412

Complication n, (%) 32 (41) 20 (35) 12 (57) 0.07

Oxygen requirement, n (%) 55 (69) 40 (68) 15 (71) 0.758

Orotraqueal intubation, n (%) 8 5 (8.5) 3 (14) 0.867

Respiratory distress, n (%) 31 20 (34) 11 (52) 0.135

Pulmonary embolism, n (%) 5 (6) 0 5 (23) 0.0001

Organising pneumonia, n (%) 10 (13) 5 (9) 5 (24) 0.068

FiO2, fraction of inspired oxygen; GOD, gustatory and olfactory dysfunctions; ICU, intensive care unit; LOS, length of stay; 
SpO2, peripheral capillary oxygen saturation.

Figure 3 Recovery rates of gustatory and olfactory 
dysfunctions trough time at follow- up postdischarge (n=50).
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Confounding factors associated with pulmonary embo-
lism such as thromboprophylaxis could not be excluded,23 
and there is some debate as to whether or not the pres-
ence of chemosensory disorder is related to a better 
prognosis. In some studies, the absence of anosmia was 
associated with a mild- to- moderate COVID-19 infection 
and outpatient care.24 Other studies have concluded that 
there is no prognostic value; however, the persistence 
of olfactory dysfunction on day 20 is associated with a 
more severe disease course.25 Disparity of these findings 
might be explained by bias, for example, severe and crit-
ically ill patients who are vulnerable to self- neglect and 
by consequence, do not recognise chemosensory loss 
and older patients failing to recognise an acute chemo-
sensory loss due to a prior, unidentified olfactory impair-
ment related to senescence. Investigators, Lechein et al, 
reported recovery rates of olfactory function at 72% on 
day 8. Since our study represented olfactory and gusta-
tory outcomes together, performing comparisons might 
be difficult; nonetheless, we found recovery rates of 20% 
on day 7 and 84% on day 45. Finally, another possibility 
for this discrepancy is the older age and more severe clin-
ical manifestations of COVID-19 infection in our cohort.

Although no correlation between etiopathogenic 
factors and the length of gustatory and olfactory func-
tions’ recovery has been made thus far, the inflammatory 
response might play a role. Our data support that higher 
levels of ferritin and older age are associated with longer 
recovery rates. Ferritin levels have been reported to be 
markedly higher in severe cases than in moderate cases of 
COVID-19 with longer recovery rates; older age was asso-
ciated with higher disease severity.26–28

Strengths and weaknesses of the study
The main limitation of this study was the lack of vali-
dated olfactory and gustatory questionnaires based on 
smell and taste components, which could have provided 
an even more standardised approach. Another limita-
tion was the impossibility to perform olfactory–gustatory 
testing using quantitative measurements and to include 
accepted retronasal olfaction test methods. In spite of 
this, a standardised, non- validated questionnaire was 
implemented and used systematically in all patients. 
Consecutive patients were included in this study to mini-
mise selection bias, although selection could be a cause 
of bias in our data.

The study population selected is limited to a single 
centre, representing hospitalised patients mostly and 
excluding milder cases without pulmonary involvement 
and the most critical cases with direct ICU admission. 
Moreover, not all of the patients had microbiologically 
confirmed cases of infection or underwent complete 
follow- up after hospital discharge.

CONCLUSIONS AND POLICY IMPLICATIONS
There is high prevalence of gustatory and olfactory 
dysfunctions in hospitalised patients with COVID-19 

pneumonia. Self- reporting rates are low in our popula-
tion. Clinical outcomes were not related with presence 
or the absence of gustatory and olfactory dysfunctions in 
hospitalised patients.
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