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California San Diego Health, La Jolla, California, USA

Abstract

The association of smell and taste loss with COVID-19 has been well demonstrated with high 

prevalence rates. In certain cases, chemosensory loss may be the only symptom of COVID-19 and 

may linger while other symptoms have resolved. The significance of persistent smell and taste loss 

and its relationship to ongoing viral shedding has yet to be investigated. In this cross-sectional 

study, of the 316 laboratory test–confirmed COVID-19 cases at our institution, 46 had subsequent 

test-based confirmation of viral clearance with 2 consecutive negative RT-PCR test results (reverse 

transcriptase polymerase chain reaction). Olfactory dysfunction was reported by 50% of the 

patients (23 of 46), with 78% (18 of 23) having subjective persistent smell loss despite negative 

RT-PCR test results. These preliminary data demonstrate the persistence of self-reported smell loss 

despite otherwise clinical resolution and undetectable nasal viral RNA.
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Loss of smell and taste has been identified as a distinct clinical feature of COVID-19 and 

was recently recognized by the Centers for Disease Control and Prevention,1 as well as an 

increasing number of other national health organizations around the world. We and others 

have reported a high prevalence of chemosensory dysfunction in patients with SARS-CoV-2 
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confirmed by reverse transcriptase polymerase chain reaction (RT-PCR).2–7 In certain cases 

of COVID-19, loss of smell and taste may be the initial or only presenting symptom.5

The time frame for chemosensory recovery needs further evidence-based explication, but 

preliminary results have suggested that a majority of patients notice an improvement by 2 to 

4 weeks postdiagnosis, often trailing the resolution of their other symptoms.2,8 However, for 

those who do not experience recovery of their smell and taste, there is potential concern that 

these symptoms may be linked to longer viral loads in the upper aerodigestive tract.9

In particular, the persistent loss of smell and taste as an isolated COVID-19 symptom 

may be concerning and difficult to interpret for essential personnel trying to return to the 

work environment, including health care workers. Currently, the Centers for Disease Control 

and Prevention’s return-to-work criteria for health care workers include resolution of fever, 

improvement of respiratory symptoms, and, if possible, a test-based strategy with 2 negative 

consecutive laboratory-confirmed COVID-19 results.10 The significance of other persistent 

symptoms, such as chemosensory loss, and its relationship to ongoing viral shedding 

has yet to be investigated. There is much to be elucidated on the pathophysiology of 

SARS-CoV-2-induced olfactory dysfunction. Understanding the relationship between self-

reported chemosensory dysfunction and the presence of SARS-CoV-2 could help formulate 

recommendations for self-quarantine and return-to-work policies.

Methods

We reviewed the electronic medical records of patients at our institution who were 

diagnosed between March 9 and April 29, 2020, with SARS-CoV-2 by RT-PCR from 

nasal cavity samples and subsequently demonstrated clearance of nasal viral RNA by 

2 consecutive negative RT-PCR test results. In this patient subset, COVID-19-associated 

olfactory function was evaluated first through review of electronic medical records and then 

with confirmation via a phone-based questionnaire. Patients were asked to rate their sense 

of smell on a 10-point scale (0, complete anosmia; 10, normal smell) at their premorbid 

baseline, at time of initial COVID-19 testing, and at present survey date. This study was 

approved by the Institutional Review Board of University of California San Diego Health 

(200485).

Results

Of the 316 patients who initially tested COVID-19 positive, 46 subsequently had laboratory-

confirmed undetectable viral RNA through 2 consecutive negative RT-PCR test results.

Olfactory dysfunction was reported by 23 of these patients (17 reported no loss, 5 were 

unreachable, 1 had died). The average time between respondents’ initial RT-PCR diagnosis 

of COVID-19 and their first negative swab result was 16.2 days (interquartile range, 9–22.3). 

The average time elapsed between their negative diagnosis and survey date was 9.4 days 

(interquartile range, 3.8–14.8). For the 23 respondents with viral-associated chemosensory 

loss, mean baseline olfaction score was 9.4, with a nadir of 2.0 (Δ = −7.4) at time of illness 

and a current score of 7.4 (Δ = −2.0; Figure 1). At the time of the survey following negative 

RT-PCR test findings, 5 patients reported full recovery of olfaction, while the remaining (18 

Yan et al. Page 2

Otolaryngol Head Neck Surg. Author manuscript; available in PMC 2022 February 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



of 23, 78%) reported continued subjective chemosensory dysfunction. In contrast, 78% of 

patients reported complete resolution of all other symptoms.

Discussion

Self-perceived smell loss may persist despite the resolution of viral infection and 

shedding as determined by serial RT-PCR. Although RT-PCR false-negative rates are well 

described,11 the patients included in this study underwent 2 consecutive tests separated by 

>24 hours. This preliminary study sheds lights on an important question whether persistent 

chemosensory symptoms are linked to persistent viral loads and thus viral transmissibility. 

These findings may help guide return-to-work policies for essential workers, including 

health care providers.

This study was limited by its small numbers and delayed follow-up from time of negative 

diagnosis to time of survey, which may underestimate the severity of persistent olfactory 

dysfunction. Furthermore, we did not assess for smell loss using quantitative measures, as 

our primary focus was to evaluate the correlation of symptomatology and viral burden. 

Here we demonstrate the persistence of self-reported smell loss despite otherwise clinical 

resolution and undetectable nasal viral RNA. These findings support a safe return to work 

despite persistent smell loss.
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Figure 1. 
Relationship between olfaction scores and COVID-19 RT-PCR status. Box and whisker 

plot show olfaction scores at baseline, time of positive RT-PCR testing, and time of survey 

(following negative RT-PCR results). Whiskers represent minimum and maximum values; 

boxes indicate interquartile range; and the horizontal line within the box represents the 

median value. The mean value is denoted by the plus sign, +. RT-PCR, reverse transcriptase 

polymerase chain reaction.
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