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ABSTRACT

Objective: Hyposmia and anosmia are the most frequent complaints of patients with COVID-19. It can disappear after a short time or can
last for an unknown period. Finding a suitable treatment for restoring the patients’ smell. The objective of this study is to review the effects of
numerous types of corticoids on COVID-19-induced hyposmia and anosmia.

Methods: A narrative literature review was performed to analyze the effects of different forms of corticosteroids in various dosages for the
treatment of COVID-19-induced hyposmia and anosmia.

Results: There is not a lot of data on the effects of corticosteroids on COVID-19-induced hyposmia and anosmia; however, despite little evi-
dence for the efficacy of these drugs in hyposmia and anosmia caused by COVID-19, their effect in improving these symptoms whether in oral
or nasal spray forms has been reported in recent literature. Most of the studies show that corticosteroids, whether nasal or systemic, are not as
effective as they are thought to be.

Conclusion: Using topical corticosteroids as nasal sprays or systemic corticosteroids cannot help to improve the patient's ability to smell. These
methods were sometimes mixed with other methods such as olfactory training to improve the patient’s olfactory sense. However, the results
of the studies showed diversity in the efficacies of each treatment plan. In most of the studies which used olfactory training along with cortico-
steroid therapy as a therapy for hyposmia/anosmia induced by COVID-19, olfactory training showed a better result.
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Introduction only anosmia and no other symptoms self-isolate for 7 days.®
Hence, smell and taste dysfunction symptoms can be used as

People with COVID-19 manifest symptoms ranging from mild  the screening and diagnostic tool for preventing the further

to severe illness such as fever, cough, shortness of breath,
fatigue, muscle or body aches, sore throat, nausea, vomit-
ing, and sudden loss of smell or taste.! The earliest subjective
symptoms of COVID-19 are anosmia and ageusia, which are
also linked to the neurological manifestations of COVID-19.2
The evidence shows that olfactory dysfunction (OD) is
strongly associated with COVID-19, and in some cases, they
may be the only symptoms. It is advised that people with
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spread of the virus.*®* Anosmia and dysgeusia are also shown
to be associated with other diseases like influenza, severe
acute respiratory syndrome (SARS), and rhinovirus.® Anosmia
was associated to olfactory bulb atrophy.” The sense of smell is
essential to detect dangerous warning signals such as a natu-
ral gas leak, smoke, combustion smoke, and spoiled food. Loss
of smell leads to a decline in people’s quality of life; men and
women with chemosensory disorders are more vulnerable to
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depression.® Studies have shown that the prevalence of anos-
mia was more in female and younger patients.®'® The preva-
lence was less common in older age groups and in males. Apart
from age, gender, and ethnicity, host genetic level also plays
a role in COVID-19-induced anosmia.!" Loss of taste is com-
monly referred to as retronasal OD, so most studies based on
telephone interviews rather than testing indicated that gus-
tatory dysfunction (GD) was reported concurrently with smell
dysfunction.’”? The complete or partial recovery from OD and
GD is from 2 weeks to several months.2 Non-pharmacological
treatments can be promising techniques in OD along with
pharmacological treatments. Olfactory training (OT) can be
used as one of the several methods of non-pharmacological
treatment. In addition, oral, topical, nebulization, and intra-
venous corticosteroids can be used as the treatment for OD.
However, there is a small quantity of relevant evidence, reveal-
ing the efficacy of corticosteroid therapy in OD."? The goal of
this review is to explain the effect of corticosteroid therapy in
COVID-19-induced anosmia.

Methods

A narrative literature review was performed through electronic
databases (Web of Science, Scopus, and PubMed) to analyze
the effects of different forms of corticosteroids in various
dosages for the treatment of COVID-19-induced hyposmia
and anosmia. The following keywords were used: (Hyposmia
OR Anosmia) AND (COVID-19 OR COVID 19 OR COVID-19
Pandemic OR COVID-19 Pandemics OR COVID-19 Virus
Disease) AND (Corticosteroid). The inclusion criteria were
the original articles concerning corticosteroid treatment for
hyposmia and anosmia induced by COVID-19. The exclusion
criteria were the review articles, non-English articles, confer-
ence papers, and articles lacking available full text.

COVID-19-Induced Hyposmia/Anosmia

Pathophysiology of COVID-19-Induced
Hyposmia/Anosmia

Numerous viral infections result in nasal blockage, conges-
tion, and rhinorrhea, which prevent odorants from reaching
the sensory epithelium and attaching to olfactory receptors.'®
Severeacuterespiratory syndrome coronavirus 2 (SARS-CoV-2)
affects the nasal epithelium as the first site of involvement. In
comparison to the throat, the viral load in the nasal cavity is
much higher." The virus affects the sustentacular cells in the
nasal epithelium. These cells bind to the virus by expressing
angiotensin-converting enzyme 2 (ACE2), which is the func-
tional receptor of the virus."' During this event, the immune
response is triggered. Inflammatory cytokines, macrophages,
and activated lymphocytes enter the olfactory epithelium,

Main Points

Topical corticosteroids as nasal sprays or systemic cortico-
steroids cannot help to improve the patient’s ability to smell
after COVID-19-induced hyposmia and anosmia.

Olfactory training helps significantly to improve the patient’s
olfactory sense.

Olfactory training has better efficacy than corticosteroid
therapy for hyposmia/anosmia induced by COVID-19.
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causing damage to the olfactory neurons.’®'® Damage to the
olfactory bipolar neurons results in changes in the cilia struc-
ture and, consequently, leads to the loss of sensitivity to olfac-
tory stimuli.’®'® Some theories hypothesized that ciliated cells
and goblet cells are the first cells involved in the olfactory dis-
orders caused by SARS-CoV-2."* Stem cells also can express
ACE to a lesser extent if the cell is damaged.?® Eventually, the
coronavirus enters the brain by damaging the olfactory bulb
and causing numerous neurological disorders by destroying
neurons in the brain. Areas infected with the virus include the
cortex, basal ganglia, and midbrain.?' It has been shown that the
expression of transmembrane protease serine 2 (TMPRSS2),
a protease that facilitates viral entry, was also linked to olfac-
tory disorder by SARS-CoV-2 infection. It has been shown that
the expression of ACE2 and TMPRSS2 increases during the
COVID-19 infection in deep layers of the olfactory epithelium
so that they might be probable receptors responsible for anos-
mia and hyposmia after infection.'

Hyposmia/Anosmia Versus Other Olfactory Dysfunctions
in COVID-19 Patients

The most prevalent olfactory symptom described in COVID-19
patients is anosmia. Apart from anosmia, other OD forms are
hyposmia, parosmia, and phantosmia.?' Hyposmia is the loss
of part of the sense of smell; phantosmia is the perception of
smell without external stimuli, and parosmia is a change in the
sense of smell.?2 The prevalence of parosmia and phantosmia
in these patients is 22% and 21%, respectively.?® The results
demonstrate that the growth and proliferation of immature
neurons cause parosmia due to COVID-19.24 Considering par-
osmia as one of the clinical symptoms of SARS-CoV-2 facili-
tates early diagnosis of this disease.?® Patients’ quality of life
with these symptoms is severely affected due to excessive
exposure to unpleasant odors.?®

Chemosensitive diseases are highly common in COVID-19
patients, according to recent investigations, ranging from
19.4% to 88%, in comparison to the 5% of anosmia (loss of
smell)/ageusia (loss of taste) reported by Mao et al?¢, the first
paper to identify loss of taste and smell. Disorders appear
to be more common in the early stages of infection and in
patients who are asymptomatic, suggesting that loss of
taste and smell may be important early indicators/subclinic
al indicators of the disease. The Connecticut Chemosensory
Clinical Research Center (CCCRC) orthonasal olfaction
test was used to determine olfactory function. Based on
the scores of the CCCRC, complete anosmia was observed
in 2.8% of the cases, while 80.6% had hyposmia of a vari-
able degree, whereas the olfactory condition of 16.7% of
the cases was normal. The clinical course results proved the
theory that anosmia and hyposmia are early COVID-19 signs,
typically within the first 5 days of their onset.?” The major-
ity of patients registered full ageusia and anosmia, but only
a few patients had these pathological disorders found dur-
ing the studies. The assessment was usually done at a later
stage of the clinical process (19.3 days on average after the
onset of symptoms). An earlier examination would be highly
beneficial in order to research the olfactory and gustatory
processes while they are more afflicted, which would be
logistically complicated because patients in the first days of
diagnosis are rarely admitted.?’
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Mechanism of Action of Corticosteroids

Corticosteroids have 2 types of action mechanisms: genomic
and non-genomic. The genomic mechanism of action is
mediated by the corticosteroid receptor, which induces most
anti-inflammatory and immunosuppressive effects. The cor-
ticosteroid receptor is located within the cytoplasm. After
binding to the corticosteroid, the complex is translocated into
the nucleus, suppressing the transcription of genes involved
in leukocyte activation and modulating the involvement of
epithelial, stromal, and endothelial cells.?32° Pro-inflammatory
cytokines, chemokines, cell adhesion molecules, and other
enzymes involved in the inflammatory response are reduced
as a result. The result is a reduction in the mobilization of
white blood cells (including monocytes-macrophages but
excluding neutrophils) to infected areas, as well as the release
of chemotactic signals and the expression of cytokines that
control macrophages, endothelial cells, and lymphocyte
activities (including interleukin (IL)-1, IL-2, IL-3, IL-6, tumor
necrosis factor-, and granulocyte monocyte-colony (GM-C)-
stimulating factor). The secretion of histamine by basophils
is also suppressed. The non-genomic technique is less time-
consuming and mediates interactions with the cytoplas-
mic corticosteroid receptor or the membrane corticosteroid
receptor.®® A cascade of results, including phospholipase A2
inhibition, is triggered within a few seconds or minutes after
the corticosteroid binds to the corticosteroid receptor. This
phenomenon is mediated by enhanced lipocortin-1 synthesis,
resulting in impaired arachidonic acid release accompanied by
reduced prostaglandin, leukotriene, and platelet-activating
factor production. Overall, the anti-inflammatory and immu-
nosuppressive actions of corticosteroids influence periph-
eral leukocyte production, distribution, and function, with
a decrease in lymphocyte B and T activity and an increase
in the quantity and activity of neutrophils, while the decline
in arachidonic acid metabolites such as prostaglandins, leu-
kotrienes, and platelet-activating factors in macrophages is
observed.®!

Corticosteroids Therapy Indications in
COVID-19 Patients with Olfactory Dysfunction

Studies so far indicate improvement in the first 2 weeks
after the onset of anosmia, although there is still little evi-
dence. The European Rhinologic Society (ERS) and the ENT
Association of the United Kingdom warn against prescrib-
ing systemic corticosteroids to patients with sudden OD, as
recovery can occur within the first weeks of onset.®2% [t is
still controversial to prescribe topical nasal corticosteroids
in patients with anosmia. The ERS and the French Agency
argue against the use of nasal corticosteroids without nasal
obstruction in patients with olfactory or gustatory impair-
ment.®® While there is no evidence-based indication for intra-
nasal corticosteroids,®* their use should be considered based
on expert opinion, with a preference for spray formulations
over gel or drops of the latter formulations due to the possibil-
ity of virus spill into the lower respiratory tract. Furthermore,
based on medical opinion, topical corticosteroids should be
prescribed with a lengthy application to produce an olfactory
split.%53¢ Systemic corticosteroids should not be prescribed
to patients with COVID-19 pneumonia, according to the CDC
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and WHO, unless there are specific case-based indications
(e.g., chronic obstructive lung disease exacerbation or septic
shock).37%8

Corticosteroids Therapy in COVID-19-Induced
Hyposmia/Anosmia

Abdelalim et al®® conducted a clinical trial to determine the
efficacy of a topical corticosteroid nasal spray, mometa-
sone furoate, in treating post-COVID-19 anosmia. Patients
with post-COVID-19 anosmia were included in a prospec-
tive, randomized, controlled study. One hundred patients
were randomly allocated to 1 of 2 groups: For 3 weeks, group
| (50 patients) received mometasone furoate nasal spray in
an acceptable dosage of 2 puffs (100 g) once a day in each
nostril, as well as OT, while group Il (50 patients) received
only OT. The fragrance evaluation was carried out with the
help of the Visual Analog Scale from O to 10. After recover-
ing from COVID-19, all patients were evaluated and observed
for 3 weeks. Both groups had significantly improved by the
third week, according to the data. There were no statistically
significant differences in assessments between the 2 groups
after 1, 2, or 3 weeks of therapy. After 3 weeks of therapy,
62% of patients in group | fully regained their sense of smell,
compared to 52% of patients in group Il. In terms of scent
scores, anosmia duration, and recovery rates, using mometa-
sone furoate nasal spray as a topical corticosteroid in the
treatment of post-COVID-19 anosmia had no advantage over
OT, according to the data.

Similarly, Rashid et al*° investigated the therapeutic efficacy
of nasal betamethasone drops in 276 COVID-19-associated
anosmia patients in a comparable randomized, double-blind,
placebo-controlled clinical experiment. The betamethasone
group received nasal drops of betamethasone (0.1 mg/mL)
3 times daily for a maximum of 1 month until they recovered.
A total of 138 individuals in the placebo group received a simi-
lar dosage of 9% NaCl drops. In 234 (84.8%) individuals, ageu-
sia was co-presented with anosmia. Eighty-three percent of
people recovered from anosmia within 30 days of the research,
with a median recovery time of 13 days. Nasal betamethasone
drops had no effect on the time it took to recover from anos-
mia when compared to placebo. These researchers found that
using nasal betamethasone to speed up the healing process
after acute anosmia is not recommended.

In a multicenter research spanning Europe, the efficacy and
safety of early administration of oral or nasal corticoste-
roids (OC) in addition to OT versus OT alone in patients with
OD associated with COVID-19 were compared. All patients
received OT in combination with 10 days of OC (group 1: meth-
ylprednisolone 0.5 mg/kg/day + OT), 1 month of NC (group 2:
mometasone furoate spray 2 puffs/nostril.day +OT), or just
OT (group 3: OT). Olfactory assessments (Sniffin'Sticks tests)
were conducted at the time of inclusion and 1 and 2 months
after the treatment course began. The research included
152 hyposmic or anosmic individuals. Groups 1, 2, and 3 con-
sisted of 59, 22, and 71 patients, respectively, and all patient
groups had similar Sniffin'Sticks scores at baseline. From pre-
to post-intervention, the median Sniffin'Sticks test results
improved significantly in all groups. After 1 month following
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Figure 1. The effect of corticosteroids on COVID-19-induced hyposmia and anosmia.

treatment, group 1 (OC + OT) had a greater rise in Sniffin'Sticks
test results than groups 2 and 3, but this difference did not
persist at 2 months. This difference between groups 1 and
3 was statistically significant. These findings suggest that
OCs are generally well tolerated in patients with moderate
COVID-19-related OD, with no evidence of symptom worsen-
ing. At 1-month post-treatment, OC was linked with higher
improvement in psychophysical olfactory assessments,
but there was no difference at 2 months. After OC and NC
therapy, parosmia may be reduced.*!

In 2021, Le Bon et al*? assessed the efficacy and safety of OC
and OT in the treatment of COVID-19-related loss of smell. In
this study, non-hospitalized patients with loss of smell who
were diagnosed with COVID-19 were treated with a 10-day
course of methylprednisolone 32 mg with or without OT. The
study was performed after 5 weeks of smell loss in patients
with COVID-19. The olfactory test was performed for a second
round after 10 weeks. The results showed that only in partici-
pants treated with both OC and OT the olfactory score was
improved.

In a similar study by Kasiri et al*?, patients with severe micros-
mia or anosmia were treated for 4 weeks with mometa-
sone furoate nasal spray (100 pg twice daily) and saline 9%.
The outcomes were assessed with Visual Analog Scale and
University of Pennsylvania Smell Identification Test. Seventy-
seven patients were included in the study of which 39 were
in the intervention group and 38 were in the control group.
The results of this study demonstrated that there were no sig-
nificant differences between the hyposmia/anosmia patients
affected by COVID-19 and the control group in the improve-
ment of olfactory function after treatment with mometasone
furoate nasal spray (100 pg twice daily), but the severity of
the OD was reduced after the administration of nasal corti-
costeroid. The results of these clinical trials are summarized
in Table 1.

A case report in a 35-year-old patient which was reported by
Touisserkani et al** showed that OC therapy (prednisolone for
6 days) could enhance the olfactory ability while nasal spray
Rhinocort spray (1 puff BID for 10 days) did not show signifi-
cant improvements in the patient’s olfactory function.
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Conclusions and Perspectives

The sense of smell, which is part of the olfactory system, has
many vital roles that affect human quality of life, including its
role in digestion (the detection and enjoyment of food), social
communication, and the detection of environmental hazards.
One of the most common causes of olfactory impairment
in adults is post-viral anosmia. Virus infections of the upper
respiratory tract, such as the common cold, are well-known
causes.*® At the time of the pandemic, patients are dealing
with hyposmia and anosmia which affect their standard of liv-
ing. In our study, we struggled to discuss the mechanism of
corticosteroids, their effect on anosmia and hyposmia, and
their advantages on hyposmia and anosmia in patients with
COVID-19 (Figure 1). There is not much evidence confirming
the effect of corticosteroids on COVID-19-induced anosmia
and hyposmia. Recent studies imply that using topical cortico-
steroids as nasal sprays or systemic corticosteroids cannot help
to improve the patient's ability to smell. These methods were
sometimes mixed with other methods such as OT to improve
the patient's olfactory sense. However, the results of the stud-
ies showed diversity in the efficacies of each treatment plan. In
most of the studies which used OT along with corticosteroid
therapy for the management of hyposmia/anosmia induced
by COVID-19, OT showed a better result. We recommend that
more clinical research be done to determine the specific effect
of different types of corticosteroids on anosmia and hyposmia
because there is a dearth of evidence.
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