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Health systems are unprepared for the scale of the challenge
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The sense of smell is an ancient and vital perception
in mammals, with the olfactory receptor gene family
making up 1% of the mammalian genome, and the
human olfactory system being able to discriminate
among thousands of airborne chemicals at
concentrations below the detection limits of the most
complex analytical systems.1 However, people only
realise the importance of smell when it is lost. The
covid-19 pandemic has put both smell and taste
disturbances in the spotlight because of the
functional impact and severe distress caused by the
loss of these senses, their fundamental diagnostic
value,2 and, more recently, the high rate of long term
dysfunction.3

The linked meta-analysis by Tan and colleagues
(doi:10.1136/bmj-2021-069503) gives a clear picture
of the challenge humans face.4 About 5% of people
who report initial changes to their sense of smell or
taste after covid-19 still report smell and taste
dysfunction six months later and, given that an
estimated 550 million cases of covid-19 have been
reported worldwide as of July 2022, large numbers of
patients will be seeking care for these disabling
morbidities.Health systems should thereforebe ready
to provide support to these patients who often report
feeling isolated when their symptoms are overlooked
by clinicians.5

More than other senses, smell and taste include
emotional andaffective elementsof experience. These
senses cannot be communicated through social
networks—aswith ideas, imaging, andmusic, sharing
them requires coexistence. Loss of smell and taste
adversely affects quality of life by depriving those
affected of several everyday pleasures and social
bonds.6 People can also experience anorexia, food
aversions, malnutrition, anxiety, and depression.7
All these disturbances can be greatly amplified by
the onset of qualitative alterations, in particular by
parosmia. Parosmia, a fluctuant distorted smell
perception, is a common sequela of the olfactory
dysfunction associated with covid-19, arising on
average three months after SARS-CoV-2 infection.8
For the overwhelmingmajority, parosmia transforms
a pleasant odour into an unpleasant one, and daily
activities such as smelling coffee and sensing the
flavour of food can become disgusting and
emotionally distressing.

Studies in the meta-analysis by Tan and colleagues
were conducted by interviewing patients.4 Such
studies are cheap, quick, and, most importantly,
self-controlled, because each patient’s subjective
perception of smell is compared before and after the
onset of covid-19. But, as with sight and hearing,
sense of smell and taste are measurable mainly
throughpsychophysical tests, and thismoreobjective

evaluation can provide more accurate and valuable
information. Numerous studies have consistently
observed that subjective evaluation tends to
underestimate the real prevalence of olfactory
dysfunctions comparedwithpsychophysical tests.910

Using pen-like odour dispensing devices, these
psychophysical tests can measure odour thresholds
as well as olfactory discriminative and identification
abilities.11 In a recent case-control study of patients
one year after covid-19,we observed that participants
who self-reported complete resolution of their loss
of smell had statistically significant lower
psychophysical olfactory scores than people with no
history of covid-19 matched on sex and age.3
Although an unconscious alteration of sense of smell
may not impact quality of life, it exposes people to
possible risks. In addition to eating behaviour,
nutrition, and social communication, both smell and
taste are crucial for vital functions such as warning
against environmental hazards, including fires,
poisonous fumes, leaking gas, and spoiled food.12

The treatment of chemosensory disorders is still
frustrating, as few evidence based options are
available. Knowing the pathogenetic mechanisms of
SARS-CoV-2 inducedolfactory loss canprovideamore
solid basis for the development of new treatment
strategies. Although the involvement of olfactory
bulb and central olfactory pathways cannot be
excluded, most evidence points to the virus targeting
supporting cells of the olfactory neuroepithelium.
These cells—not olfactory neurons—express the
molecular make-up necessary for entry of the virus.

One recent high quality study suggests that viral or
cellular components released from infected
supporting cells cause widespread downregulation
of olfactory receptors and of their signalling
components in olfactory sensory cells.13 Thus, the
primary target of the treatment for post-covid-19
anosmia should be the olfactory neuroepithelium.

Olfactory training, started as soon as possible after
the onset of symptoms, is the only disease specific
intervention with evidence of efficacy for the
treatment of post-infectious olfactory dysfunction.
First proposedby ThomasHummel in 2009, olfactory
training exploits the unique regenerative capabilities
of the olfactory neuroepithelium.14 Patients are
advised to sniff and try to identify a sequence of four
strong smelling scents—usually rose, eucalyptus,
lemon, and clove—for 15 seconds twice a day over
the course of several months.

In addition to the use of nasal steroids, which aim to
resolve SARS-CoV-2 induced inflammation, other
treatments that have shown some, albeit marginal,
benefit in small clinical trials include intranasal
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vitamin A and supplements of alpha lipoic acid and omega 3 fatty
acids.15 As olfactory neuroepithelium is located in the hidden
posterior roof of the nasal cavity, specific delivery systems able to
distribute drugs to the olfactory region could improve the efficacy
of intranasal treatment options.

The large number of people with long lasting chemosensory
dysfunction after covid-19 offers a unique opportunity to test new
treatments in largemulticentre trials. Health leaders, policymakers,
and research funders should realise the extraordinary importance
of good chemosensory function for the wellbeing of humans,
allocate adequate resources to support chemosensory research, and
sustain medical specialists faced with an exceptional number of
patients with smell and taste dysfunction.

The BMJ has judged that there are no disqualifying financial ties to commercial companies.

The authors declare the following other interests: None.

Further details of The BMJ policy on financial interests here: https://www.bmj.com/sites/default/files/at-
tachments/resources/2016/03/16-current-bmj-education-coi-form.pdf."

Provenance and peer review: Commissioned; not externally peer reviewed.

1 Doty RL, ed. Handbook of olfaction and gustation. Wiley, 2015doi: 10.1002/9781118971758.
2 Zayet S, Klopfenstein T, Mercier J, etalContribution of anosmia and dysgeusia for diagnostic of

COVID-19 in outpatients. Infection 2020; Published online 14 May.
3 Boscolo-Rizzo P, Hummel T, Hopkins C, etal. High prevalence of long-term olfactory, gustatory,

and chemesthesis dysfunction in post-COVID-19 patients: a matched case-control study with
one-year follow-up using a comprehensive psychophysical evaluation. Rhinology 2021;59:-27.
doi: 10.4193/Rhin21.249 pmid: 34553706

4 Tan BKJ, Han R, Zhao JJ, etal. Prognosis and persistence of smell and taste dysfunction in patients
with covid-19: meta-analysis with parametric cure modelling of recovery curves. BMJ
2022;378:e069503.

5 Hopkins C, Burges Watson DL, Kelly C, Leary V, Smith BC. Managing long covid: don’t overlook
olfactory dysfunction. BMJ 2020;370:. doi: 10.1136/bmj.m3736 pmid: 32978178

6 Vaira LA, Gessa C, Deiana G, etal. The Effects of Persistent Olfactory and Gustatory Dysfunctions
on Quality of Life in Long-COVID-19 Patients. Life (Basel) 2022;12:.
doi: 10.3390/life12020141 pmid: 35207429

7 Sabiniewicz A, Hoffmann L, Haehner A, Hummel T. Symptoms of depression changewith olfactory
function. Sci Rep 2022;12:. doi: 10.1038/s41598-022-09650-7 pmid: 35383250

8 Walker A, Kelly C, Pottinger G, Hopkins C. Parosmia-a common consequence of covid-19. BMJ
2022;377:e069860. doi: 10.1136/bmj-2021-069860 pmid: 35477684

9 Mazzatenta A, Neri G, D’Ardes D, etal. Smell and Taste in Severe CoViD-19: Self-Reported vs.
Testing. Front Med (Lausanne) 2020;7:589409.
doi: 10.3389/fmed.2020.589409 pmid: 33344476

10 Boscolo-Rizzo P, Menegaldo A, Fabbris C, etal. Six-Month Psychophysical Evaluation of Olfactory
Dysfunction in Patients with COVID-19. Chem Senses 2021;46:bjab006.
doi: 10.1093/chemse/bjab006 pmid: 33575808

11 Hummel T, Sekinger B,Wolf SR, Pauli E, Kobal G. ‘Sniffin’ sticks’: olfactory performance assessed
by the combined testing of odor identification, odor discrimination and olfactory threshold. Chem
Senses 1997;22:-52. doi: 10.1093/chemse/22.1.39 pmid: 9056084

12 Boesveldt S, Parma V. The importance of the olfactory system in human well-being, through
nutrition and social behavior. Cell Tissue Res 2021;383:-67.
doi: 10.1007/s00441-020-03367-7 pmid: 33433688

13 Zazhytska M, Kodra A, Hoagland DA, etalJonathan BOverdevest. Non-cell-autonomous disruption
of nuclear architecture as a potential cause of COVID-19-induced anosmia. Cell
2022;185:-1064.e12. doi: 10.1016/j.cell.2022.01.024 pmid: 35180380

14 Hummel T, Rissom K, Reden J, Hähner A, Weidenbecher M, Hüttenbrink KB. Effects of olfactory
training in patients with olfactory loss. Laryngoscope 2009;119:-9.
doi: 10.1002/lary.20101 pmid: 19235739

15 Addison AB, Wong B, Ahmed T, etal. Clinical Olfactory Working Group consensus statement on
the treatment of postinfectious olfactory dysfunction. J Allergy Clin Immunol 2021;147:-19.
doi: 10.1016/j.jaci.2020.12.641 pmid: 33453291

This article is made freely available for personal use in accordance with BMJ's website terms and
conditions for the duration of the covid-19 pandemic or until otherwise determined by BMJ. You may
download and print the article for any lawful, non-commercial purpose (including text and datamining)
provided that all copyright notices and trade marks are retained.

2

https://www.bmj.com/sites/default/files/attachments/resources/2016/03/16-current-bmj-education-coi-form.pdf
https://www.bmj.com/sites/default/files/attachments/resources/2016/03/16-current-bmj-education-coi-form.pdf
http://www.bmj.com/



