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SARS-CoV-2 vaccination may help patients
with persistent COVID-19 smell dysfunction

Jerome R Lechien, MD, PhD, MS1,2,3
, Claire Hopkins, MD, PhD4, Luigi A Vaira, MD5, and

Sven Saussez, MD, PhD1,2


Dear editor,
Olfactory dysfunction (OD) is recognized as a key

symptom of coronavirus disease 2019 (COVID-19). Early
olfactory loss is due to injury to the olfactory epithelium, with
the initial insult to sustentacular cells leading to loss of
function of the olfactory sensory neurons and loss of cilia on
the neurons.1,2 In most cases, neurons survive, sustentacular
cells recover and olfaction improves in a few weeks following
the COVID-19 infection.2 According to psychophysical
evaluations, OD may last more than 6 or 12 months in 1 to
10% of cases;3-5 these patients are considered as having
persistent hypo- or anosmia. The pathophysiological mech-
anisms underlying the persistence of OD in patients with a
history of COVID-19 remain unclear and poorly investigated.
From a physiological standpoint, the spread of the virus into
the olfactory bulb leads to lesions of sustentacular cells: the
cells expressing angiotensin-converting enzyme-2 (ACE2).6

Olfactory neurons poorly express the virus receptor or not at
all.6 The regeneration of sustentacular cells occurs in few
weeks7 and is clinically associated with the recovery of smell
within that period. Considering these findings, the persistence
of OD in some patients raises many questions about the
pathophysiological mechanisms of OD. In this letter, we aim
to propose a potential hypothesis based on some recent clinical
observations.

Since the development of vaccination inWestern countries,
we observed that some patients with persistent COVID-19 OD
recovered in the weeks following the administration of vac-
cine against SARS-CoV-2. Although it is currently difficult to
demonstrate potential association between vaccination and
smell recovery, some findings may support that persistent OD
could be due to the persistence of virus in the olfactory ep-
ithelium and region.

Firstly, our team found that patients with poor olfactory
outcomes at 60 days post–COVID-19 reported lower levels of
salivary and nasal immunoglobulin G (IgG) and IgG1, sup-
porting a lower local immune response than in those who
experienced rapid olfactory recovery.8 The differences in

immune response between patients with persistent OD and
those without OD were supported by the study of de Melo
et al.9 In this study, authors observed, in a murine model, that
SARS-CoV-2 induced acute anosmia and ageusia with both
lasting as long as the virus remained in both the olfactory
epithelium and bulb. Interestingly, they observed persistence of
viral transcripts and of SARS-CoV-2–infected cells from ol-
factory mucosa sampling of patients with long-term persistence
of anosmia.9 However, olfactory region abnormalities were
observed in imaging study several months after the onset of OD,
which may support the persistence of inflammatory reaction in
patients who did not report COVID-19 general symptoms.10

According to these findings and our clinical observations,
we believe that the persistence of OD in COVID-19 patients
could be related to the persistence of the virus in the olfactory
region, which induces a chronic inflammatory reaction
characterized by the destruction of re-infected cells throughout
the recovery process, that is, neuroepithelium cells, susten-
tacular cells and olfactory neurons. Interestingly, it has been
supported that inflammation may suppress regeneration of the
olfactory stem cells.11 In this way, we believe that the ad-
ministration of vaccine may stimulate the local and systemic
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immune response against the virus, ‘cleaning’ the olfactory
region from the remaining viruses, allowing the regeneration
of stem cells. Future controlled studies are needed to compare
the evolution of olfactory outcomes of patients with persistent
OD according to the vaccine status of patients. Recent studies
have shown that SARS-CoV-2 can be detected in immuno-
logically privileged tissues, such as the testicles, without
significant immune response.12 Further studies are needed to
test the hypothesis that the olfactory bulb could be considered
as an additional anatomical region not exposed to a significant
immune response, allowing for persistence of SARS-CoV-2.
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