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Olfactory and/or gustatory dysfunctions (OGD) are specific 

ymptoms of COVID-19 ( Salmon Ceron et al., 2020 ). Olfactory 

OD) dysfunction have drawn considerable attention in the be- 

inning of the pandemic, more than gustatory dysfunction (GD) 

 Klopfenstein et al., 2020 ; Parma et al., 2020 ). However, OGD’s 

mpact on quality of life seems to be majority due to GD 

 Coelho et al., 2021 ) which is defined as partial (hypogeusia) or 

omplete (ageusia) loss of taste. Questions about COVID-19 GD re- 

ain, especially GD duration and the proportion of patients with 

ersistent GD ( Hopkins et al., 2021 ). In this work we describe per-

isting GD in patients with confirmed SARS-CoV-2 infection. 

ANOSVID ( Zayet et al., 2021b ), an observational retrospective 

tudy in Nord Franche-Comté Hospital, France; was designed in 

ccordance with the declaration of Helsinki and was conducted 

n accordance with French legislation. We included all adult inpa- 

ients and outpatients ( ≥ 18 years old) with a diagnosis of COVID- 
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9 confirmed by RT-PCR on respiratory samples from March 1st, 

020, to May 31st, 2020. Patients’ consent was collected by phone 

alls and then filled in an online questionnaire. The persistence of 

D was defined by the presence (at the date of questionnaire re- 

ponses) of any GD related to SARS-CoV-2 infection, and which was 

ot present before SARS-CoV-2 infection. Patients who related a fi- 

al date for GD due to SARS-CoV-2 infection before relapse were 

onsidered to have a “recurrence of symptoms” after an asymp- 

omatic period. Patients who had a persistence of symptoms since 

he beginning of SARS-CoV-2 infection (without an asymptomatic 

eriod) were considered to have “continuous symptoms”. Data was 

ollected during the first quarter of 2021. 

During the study period ( Zayet et al., 2021b ), 214 patients of 

54 patients presented GD and were included (65.9% had ageusia, 

 = 141 and 34.1% had hypogeusia, n = 73). The mean age of patients

as 48.8 years ± 18.7 [18-98], with female predominance (n = 140, 

5.4%) and 74 (34.6%) were hospitalized. One hundred ninety-two 

f patients with GD (89.7%) had olfactory dysfunction associated. 

At day 90, 186 patients (86.9%) had recovery from their GD 

 Figure. 1 ). GD was resolved in 32.8 ± 47.0 days. However, after 

 mean of 9.5 months after symptoms onset (283.9 days ± 26.1 
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Figure 1. Gustatory recovery over time in the ageusia (n = 141) or hypogeusia (n = 73) groups or total patients (n = 214) after SARS-CoV-2 infection. 
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211-366]), GD were persisting in 64 patients (p-GD group, 29.9%) 

ersus were resolved in 150 patients (r-GD group, 70.1%). Among 

he p-GD group, 55 patients (85.9%) reported a recurrence of GD 

fter recovery, and only 9 patients (14.1%) patients reported con- 

inuous GD (persistence of GD since the beginning of SARS-CoV-2 

nfection); 62 of the 64 patients (96.9%) had hypogeusia and only 

 patients (3.1%) had ageusia. At symptoms onset, about the 62 

atients with hypogeusia persistence, 40 (64.5%) have had ageu- 

ia and 22 (35.5%) have had hypogeusia; concerning the 2 patients 

ith ageusia persistence, both have had ageusia initially. 

GD duration during acute COVID-19 was longer in p-GD group 

han r-GD group (respectively 51.2 ±70.4 days [median dura- 

ion of 24 days] versus 26.4 ±32.8 days [median duration of 14 

ays], p = 0.01); However, GD intensity (ageusia or hypogeusia) and 

odalities (salty, sweet, bitter and sour) did not differ (p = 1 and 

 = 0.70 respectively). Concerning others symptoms present at the 

nset of the disease, cacosmia was clearly more described in p-GD 

roup than r-GD group (respectively 19[29.7%] versus 20[13.3%], 

 = 0.008). Only asthenia was less described in p-GD group than r- 

D group (respectively 57[89.1%] versus 146[97.3%], p = 0.018). Two 

thers symptoms were more described in p-GD group than r-GD 

roup: sneezing (28[43.7%] versus 41[27.3%] respectively, p = 0.03) 

nd arthralgia (37[57.8%] versus 62[41.3%] respectively, p = 0.04). 

oncerning biological findings at the onset of the disease, crea- 

inine (63.5 ±12.3 μmol/L versus 88.3 ±34.7 μmol/L respectively, 

 = 0.001), total bilirubin (9.6 ±3.0 μmol/L versus 13.5 ±8.3 μmol/L 

espectively, p = 0.02) and haemoglobin (13.1 ±1.5 g/dL versus 14.0 

1.5 g/dL respectively, p = 0.04) were lower in p-GD group than r- 

D group. No other significant differences were found about clin- 

cal and biological findings and no significant differences were 

ound about sex, age, comorbidities, imaging findings and outcome. 

Nine months after COVID-19 GD, hypogeusia is present in 29% 

f cases (62/214) while ageusia is scarce, 0.01% of cases (2/214), 

his kind of heterogeneous and (sometimes) long recovery time- 

ine has been described ( Bussière et al., 2021 ; Riestra-Ayora et al., 

021 ). The more likely explanation is that the damage to the ol- 

actory/ gustatory epithelium varies between cases, and extensive 

amage will take a longer time to regenerate than focal lesions 

 Butowt et al., 2021 ; Thakur et al., 2021 ). 

r

115 
Gustative disorders were self-reported which are the main lim- 

tation of ANOSVID as most of studies on this topic (2-8). Fur- 

hermore, patients with persistence GD presented rather “symp- 

oms recurrences” than “continuous symptoms” and confounding 

actors responsible of GD could explain a part of these results; for 

xample, other viral infection with nasal obstruction or COVID-19 

e-infection (but it seem to be scarce at this period ( Zayet et al.,

021a )); however, on another hand these episodes of GD recur- 

ences could be linked to the persistence of the virus in a reservoir 

sanctuary site) with viral rebound ( Zayet et al., 2021a ), as sug- 

ested for other viral infections ( Zayet et al., 2021a ). 

Nasal obstruction and dyspnea have been notified as risk fac- 

ors for the persistence of OGD ( Riestra-Ayora et al., 2021 ). A long

uration of GD ( > 50 days) and the presence of cacosmia at the 

nset of the disease could be also predictive factors of GD recur- 

ence/persistence after SARS-CoV-2 infection. 
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