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ABSTRACT

Evidence suggests that the prevalence of olfactory dysfunction (OD) occurs in 50% of patients with COVID-19.
Emerging data suggest a high rate of early and spontaneous recovery, but approximately 10% of patients showed
no improvement at 4-6 weeks after recovery. Given the high prevalence of COVID-19, a considerable number of
patients will experience this morbidity.

Thus, the main goal of this review is to define a guideline protocol for patients recovered from COVID-19, who pres-
ent with olfactory dysfunction. In those cases, it is important to start by classifying the severity of this change and
rule out other possible underlying etiologies, which may require further investigation.

The treatment with best results is olfactory training. Additionally, the use of nasal corticosteroid spray or omega-3
supplementation may be recommended.

It should be noted that those conclusions are based upon clinical trials whose patients were infected by viruses other
than SARS-CoV-2. This way, further study and validation regarding the treatment of this condition should be carried
out as the pandemic progresses.

KEYWORDS: COVID-19/complications; Olfaction Disorders/drug therapy; Olfaction Disorders/etiology
RESUMO

Estima-se que cerca de 50% dos doentes infetados pelo SARS-CoV-2 desenvolvam alguma alteracdo do olfato. A
maioria recupera espontaneamente, contudo aproximadamente 10% permanece sem melhoria 4-6 semanas apés a
cura. Dada a elevada prevaléncia de COVID-19, um nimero significativo de doentes ird apresentar esta morbilidade.
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plicacoes.

Assim, 0 objetivo principal desta revisao é definir um protocolo de orientacao dos doentes recuperados da COVID-19
que se apresentem com alteracdo do olfato. Nestes casos deve-se comecar por classificar a gravidade desta alteracéo
e excluir outras possiveis etiologias subjacentes, que possam carecer de investigacdo adicional.

O tratamento que apresenta melhores resultados é o treino olfativo. Adicionalmente podera ser recomendado o uso
de corticoide nasal em spray ou suplementacdo com dmega-3.

De ressalvar que muito daquilo que se preconiza é baseado em ensaios realizados em doentes infetados por outros
agentes que ndo o SARS-CoV-2, pelo que importa estar atento a producao cientifica neste campo.

PALAVRAS-CHAVE: Alteracdes Olfativas/etiologia; Alteracées Olfativas/tratamento farmacoldgico; COVID-19/com-

INTRODUCTION

According to World Health Organization’s epidemiol-
ogy data, at the time of writing (October 2021), there
have been 240 million cumulative confirmed cases of
coronavirus disease 2019 (COVID-19) worldwide. Loss
of olfactory function represents one of the most fre-
quent and earliest symptoms of COVID-19.* A sudden
and newly onset of olfactory dysfunction, even in the
absence of other symptoms, is suggestive of COVID-19
infection, as it is considered a cardinal symptom of this
disease.?*

Olfactory dysfunction (OD) may occur in the presence
of different entities, with viral infections (including
those caused by influenza, parainfluenza, rhinovirus and
coronavirus) being one of the most common causes.*®
Due to the frequency of reported anosmia/hyposmia
in the context of the increasing number of COVID-19
confirmed cases an increase is expected in the num-
ber of patients with OD over the next years, related to
COVID-19.2¢

Anosmia is often devalued, trivialized and poorly un-
derstood by clinicians, probably because it is not con-
sidered a severe symptom, with the focus being placed
on transmissibility and the possible organ impairment
caused by COVID-19. Despite this, OD can have nega-
tive effects with impact on patients’ quality of life, espe-
cially concerning the role of smell in detecting warnings
and hazards (gas leaks, spoiled food, chemicals), and its
influence in many emotional and social problems.e
The incidence of OD after COVID-19 recovery (post-
-COVID-19-related OD) is highly variable in the litera-
ture, because anosmiais a symptom frequently reported
as subjective and not objectively assessed.? Although
the majority of patients recover spontaneously, current
published data suggest that up to 10% of patients may
have persistent COVID-19-related OD.21%'* Bearing
in mind that most patients will recover within the first
2 weeks after the onset of symptoms, we consider per-
sistent post-COVID-19-related OD to be longer than
14 days. We will include in post-COVID-19-related OD
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TABLE 1. Definition of used terms when describing smell
disorders.

Anosmia Absent smell

Hyposmia Reduced sense of smell

Distorted or unpleasant sense

Parosmia (Dysosmia) of smell

Smell perception in the ab-
sence

Phantosmia

all kinds of OD (hyposmia, anosmia, parosmia and phan-
tosmia), whose definitions are explained in Table 1.
Based on these last treatments, we hope to provide,
with this review, an evidence-based recommendation
for the handling of COVID-19-recovered patients with
persistent OD.

METHODS

Aliterature review was performed in July 2021 through
aresearch in two medical databases: PubMed® and Co-
chrane Library®. The authors searched for articles pub-
lished between June 2011 and June 2021, using the
following key terms: “anosmia’, “hyposmia”, “dysgeusia”,
“‘olfactory dysfunction”, “SARS-CoV-2”, “COVID- 19" In
this review, randomized controlled trials (RCTs), cohort
studies, and, since it is a very recent condition, prelimi-
nary results of ongoing research were included.
Articles were limited to those having titles and abstracts
available in English or Portuguese. Also excluded were
case reports, letters to the editor, and book chapters,
as well as studies whose main focus was olfactory loss
secondary to etiologies, not including post infectious ol-
factory dysfunction (PIOD).

All the authors agreed on the article selection, doing so
independently, though Covidence® app.

After duplication, the identified full-text articles were
examined for original data. Further cross screenings of
the references were performed in order to complement



the initial search results. Comparative studies examin-
ing the management of patients with post-viral olfactory
outcome loss were included.

OLFACTORY DYSFUNCTION IN
COVID-19

The mechanismbehind COVID-19-related OD is not still
well-understood, but it seems to behave differently from
typical post infectious olfactory dysfunction (PIOD) cas-
es, with a more pronounced olfactory dysfunction, and a
frequent association with dysgeusia (specifically loss of
bitter taste, which has been identified as a discriminat-
ing feature).”™ Current investigation on the mechanism
of chemosensory dysfunction in COVID-19 suggests
that it is caused by the entry of the virus via angiotensin-
-converting enzyme 2 receptors, highly expressed on
nasal epithelial cells, which leads to infection and death
of sustentacular cells in the olfactory epithelium.” In the
majority of cases, this does not necessarily lead to per-
manent damage or death of olfactory receptor neurons
and, therefore, patients usually recover within 4 weeks
of onset.”* However, current data suggest that around
10% to 17% of patients have persistent OD and do not
recover spontaneously.’® This OD persistence may be
related to the ability of the coronavirus to affect a larger
area of the olfactory epithelium, with possible cellular
death of alarger number of olfactory receptor neurons.
Nevertheless, further investigation is required to sup-
port this theory.”?

DIAGNOSTIC APPROACH

When a patient recovered from a COVID-19 infection
presents with isolated OD for more than 14 days since
the beginning of the infection, a detailed clinical history
should be carried out.>”*¢ The goal is to identify possible
red-flag symptoms and rule out differential diagnoses
that may present with the same symptoms but require
specific evaluation. Red flag symptoms that must be
excluded comprise bleeding, orbital symptoms, severe
headaches, neurological or meningeal symptoms, cacos-
mia and face swelling.

A possible approach to assessment is outlined in Fig. 1.
Clinical history is also important to evaluate the need
for a second-level medical evaluation (otolaryngology).
The patient’s evaluation should focus on the correct
symptom characterization: length, severity, coexistence
of taste disturbance and presence of concomitant nasal
discharge (mucous, purulent, cerebrospinal fluid).¢%/

It is important to be acquainted with the previous med-
ical history, including comorbidities, history of previous

head trauma or upper airways surgery. Tobacco is a
recognized irritant to the olfactory tract; therefore, the
physician should question about the abuse of substances
and the exposure to toxic agents. '8

It is also important to review current medication, since
OD can be a side effect of a wide variety of medications,
especially antihypertensives, such as diuretics, calcium
channel blockers, and statins.'”

To rule out other etiologies, we need to assess the pres-
ence of other rhinologic symptoms, such as facial pain
or pressure, epistaxis, and nasal obstruction. In the pres-
ence of neurological symptoms, such as headaches, sei-
zures or symptoms of raised intracranial pressure, the
patient should be referred to a second level of care for
further investigation.

Common causes, as well as those less common to olfac-
tory disturbance but that should not be missed, are list-
edin Table 2.2V

After a detailed anamnesis, the patient examination
shall include a complete head and neck inspection. With
regard to nose examination, signs of trauma and defor-
mities (deviated septum) should be excluded and an in-
spection of nasal cavities performed, looking for nasal
discharge, nasal polyps, masses, foreign bodies or other
signs of inflammation.¢

A neurological examination is the next step, with special
focus on cranial nerves and particularly on optical, tri-
geminal and facial nerves ¢t/

In selected cases, imaging of the paranasal sinuses and
brain may be considered to exclude organic pathology
(including malignancy), and to outline the olfactory bulb
morphology.!”

Ideally an olfactory assessment with a psychophysical
test should be established due to the poor correlation
between subjective questioning and test performance.
These tests consist on the presentation of some odor-
ants and assess odor threshold, odor discrimination and
odor identification.® However, we consider that for most
general practitioners this is not feasible, due to short
appointments and also because physicians are not famil-
iarized with these tests, revealing lack of knowledge in
this area.

TABLE 2. Differential Diagnosis.

Sinonasal Causes Other causes

Rhinosinusitis Head trauma

Nasal polyps ou intranasal tu-
mors

Other infections

Secondary to medication ou

Gross septal deformity cubstances

OD secondary to nasal surgery | Neurological disease

Neurodegenerative disease

Intracranial lesion
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Recovery from acute COVID-19 infection and ending of isolation period

Yes Olfactory No
Disfunction (OD)?
Evaluation of STOP
pos-COVID19 OD

)

o duration: more or less than 2 weeks.
» onset: gradual or sudden.

» eview of current medication.

1. History of present OD:
» characterization of the impairment: parosmia (dysosmia); phantosmia; parageusia; reduced or absent taste.
» evaluation of severity: hiposmia; anosmia; hyperosmia; hypogeusia; ageusia.

» other associated symptoms: nasal congestion, discharge, facial pain, neurological symptoms.
e previous medical history: comorbidities, history of previous head trauma or upper airways surgery.

e naso and oropharyngeal examination.

2. Physical Examination:

» neurological examination (++optical, trigeminal and facial nerves).

)

No

Red flags?
(bleeding, orbital symptoms, severe
headaches, neurological or meningeal
symptoms, cacosmia and face swelling)

Yes

4

Rule out other possible etiologies
(sinonasal causes or others)

Appropriate
referral

FIGURE 1. Flowchart for the assessment of suspected post-COVID-19-related olfactory dysfunction.

MANAGEMENT AND TREATMENT

Studies have shown that most patients presenting with
postinfectious OD had spontaneous recovery of their
sense of smell without any treatment. However, some-
times the cure may not occur, therefore being important
to find a way to treat this condition.

Although there is still limited evidence, there are al-
ready a few studies evaluating the efficacy of specific
treatments for patients with COVID-19-related OD.
The vast majority of patients that present with
COVID-19-related OD can be managed in primary care.®
The main indication for referral to secondary care is the
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presence of previous mentioned red flag symptoms,
which can lead to the need of a nasoendoscopy to ex-
clude other pathologies. In addition, the absence of re-
sponse to the initial treatment is also an indication for
referral to an otolaryngologist.>¢

As mentioned above, the treatment should be consid-
ered if olfactory impairment persists beyond 2 weeks.3?
Potential treatment options and their evidence will be
now presented and discussed.

Additionally, a possible management scheme for treat-
ment of post-COVID-19 OD in primary care can been
seeninthe Fig. 2.



OLFACTORY TRAINING AND
SUPPORT

Olfactory training (OT) is one of the therapeutics with
stronger evidence concerning the improvement of ol-
factory dysfunction. It consists in the exposure to vari-
ous odors, conducting modulation and regeneration of
the olfactory neurons.”'? These phenomena of neuro-
plasticity apparently play an important role in the recov-
ery of olfactory function. Nonetheless, molecular and
cellular mechanisms behind them still remain uncertain.
Despite this, olfactory training is the only current ther-
apeutic option for post-infectious OD with a strong sci-
entific base.3¢1

Two types of OT are described in the literature: classic
and modified.”

Classic OT consists of a five-minute exposure to 4 differ-
ent odorants (phenyl ethyl alcohol, euctol, citronalypel-
la, and eugenol) twice a day for at least 12 weeks.”
Modified OT differs from the classic OT, since it uses
three sets of different odors and lasts longer in time
(36 weeks).” The first set is the same as the one used in
classic OT and it lasts for 12 weeks. It is followed by a
second set of different odorants (menthol, thyme, tan-
gerine, and jasmine) for a further 12 weeks, and then
followed by a third set of odorants (green tea, bergamot,
rosemary, and gardenia) for the final 12-week period.
There are already OT kits that can be used by patients at
home, which is more convenient.

Patients should be advised about some cautions regard-
ing OT: they must inhale naturally, slowly, and gently, be-
cause sniffing too quickly can result in not being able to
detect the smell; each odor must be sniffed for about 20
to 30 seconds. Recent evidence suggests that modified
OT has better results than classical training.”

This therapy has the advantage of being low-cost and
having negligible adverse effects, which makes it safe.’
Another positive aspect related to this therapy is the
fact that it can be associated with pharmacological ther-
apeutics, such as corticosteroids.

In August/2020, British Rhinological Society (BRS) pub-
lished a guideline for the management of new onset loss
of sense of smell after a COVID-19 infection. BRS con-
sensus guidelines recommend olfactory training (OT)
for patients with COVID-19-related OD which lasts
more than 2 weeks.’

CORTICOSTEROIDS

Corticosteroids have been pointed as a treatment with
high potential benefit in the approach of patients with
COVID-19-related OD and, therefore, some studies

have been exploring the use of different formulations,
doses and routes of steroid administration in these
patients.#?%?1 The beneficial effect of corticosteroids
in COVID-19-related OD may be related to their anti-
-inflammatory activity, which can possible resolve the
inflammation of olfactory neuroepithelium.'?>?* Oral and
topical steroids are cheap and widely available, making
their use very practical in most settings.

Despite all this, there arenolarge randomized controlled
trials (RCTs) focused on patients with COVID-19-relat-
ed OD’ and different studies show conflicting results.”??

INTRANASAL CORTICOSTEROID SPRAYS
Nasal steroids’ side effects profile is better than that of
systemic steroids, which makes them potentially safer
compared to oral corticosteroids.” Although topical ste-
roids are currently used in many conditions, they still
have some possible disturbing effects, such as nasal ir-
ritation, epistaxis or other more serious local complica-
tions (e.g., ischemia). Thus, weighting potential benefits
versus risks of this therapy is crucial.*?

As stated before, results of different studies are not
consensual. Abdelalim et al studied, in a prospective, ran-
domized, controlled trial, the effect of topical corticoste-
roid (mometasone furoate) in the treatment of anosmia/
hyposmia in patients recovered from COVID-19 infec-
tion. This study concluded there was no advantage inin-
tranasal corticosteroid therapy versus placebo, regard-
ing odor scores, anosmia length and recovery rates.'?
Similarly, Rashid et al concluded there was no benefit in
the use of intranasal betamethasone, in a randomized,
double-blind, placebo-controlled clinical trial with 276
patients recovered from COVID-19 infection and with
anosmia for more than 15 days.* In other studies, such
as the one by Singh et al, patients reported a significant
improvement of anosmia with fluticasone nasal spray.?°
In a multicenter randomized case-control study, Vaira
et al assessed the effect of corticosteroid therapy in the
treatment of patients with COVID-19 with anosmia or
severe hyposmia, for more than 30 days. The treatment
group received systemic prednisone, nasal irrigation
with betamethasone and ambroxol - a mucolytic and a
decongestant - reporting significantly higher and faster
improvements of olfactory scores compared to the con-
trol group, which had not received any therapy.*
Despite the contradicting results in this area, as de-
scribed above, BRS consensus suggests the optional use
of topical steroids in patients with anosmia lasting more
than 2 weeks, associated with nasal symptoms.”

GAZETAMEDICA N°3 VOL. 9 - JULHO/SETEMBRO 2022 - 225



ORAL CORTICOSTEROIDS

BRS consensus does not recommend the prescription of
oral corticosteroids for patients with OD lasting more
than two weeks, with persistent COVID-19 symptoms,
and recommends its optional prescription for patients
with OD lasting more than 2 weeks, as anisolated symp-
tom.?

Le Bon et al conducted a study to measure the efficacy
and safety of oral corticosteroids along with olfactory
training, and they concluded that this therapeutic asso-
ciation has better results on the olfactory recovery than
olfactory training by itself.?3

Saussez et al in a prospective observational controlled
study, with 152 patients, in four hospitals, compared
different treatments for post-COVID related olfacto-
ry dysfunction: olfactory training (OT) alone, oral cor-
ticosteroids plus OT or nasal corticoids plus OT. They
concluded that, after one month, patients treated with
oral corticosteroids plus OT showed significantly high-
er rates of improvement (normosmics), but after two
months of evaluation there were no significant differ-
ences between the groups, admitting that corticoste-
roids merely accelerate the recovery.?!

A systematic review published in May 2020 analyzed 36
studies on post-viral olfactory dysfunction, six of which
using systemic steroids as the treatment approach, as-
signing a strength of recommendation class C. Thus,
providers should consider the benefits versus risks of
systemic corticosteroids in the setting of their patients’
medical comorbidities.®

VITAMIN A DROPS

Studies show that metabolites of vitamin A may play a
role in the regeneration of the olfactory epithelium and
the olfactory bulb. Based on this assumption, vitamin A
intranasal drops may be used as adjuvants in the treat-
ment of individuals with post-viral olfactory loss.”1?
However, due to the conflicting results of studies con-
ducted inthis area and the lack of strong evidence about
its benefits, vitamin A is not formally recognized as a
treatment option for COVID-19-related OD.2>1>

a-LIPOIC ACID

a-lipoic acid is a fatty acid that stimulates the expression
of nerve growth factors, and it seems to have antioxida-
tive and neuroprotective effects.”?*

Although some studies show the potential benefit of
this treatment, they involved small populations and are
non-randomized as well as uncontrolled, so there is a
need for placebo-controlled studies in large groups for
conclusions to be reached.™?

BRS does not recommend a-Lipoic acid for patients with
COVID-19-related OD lasting more than 2 weeks.>%*
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SMOKING CESSATION
Smokinghasbeenappointedas arisk factor forODinthe
general population, but specific data about the effects of
smoking in COVID-19-related OD are sparse.” 817
Nevertheless, smoking cessation has a positive effect on
olfactory function; thus, undertaking it may be helpful
for some patients.”*”

THEOPHYLLINE

Theophylline mechanism of action on the olfactory neu-
roepithelium is not fully understood, but it seems to help
on olfactory neuroepithelium regeneration.”?

Thus, intranasal theophylline may influence the percep-
tion of smell and taste through a direct action on the
brain. At the same time, it is associated with few side ef-
fects, in contrast to the use of oral theophylline.*>?¢
However, there is a need for stronger evidence in this
area, specifically about the effects of intranasal theoph-
ylline in COVID-19-related OD. Therefore, it is still not
recommended.’

OMEGA-3 SUPPLEMENTS

Omega-3 polyunsaturated fatty acids are essential com-
ponents of membrane phospholipids, with significant in-
fluence on gene expression.®

A cross-sectional study with a 5-year follow-up showed
that older adults with a diet rich in fatty acids had re-
duced odds of having olfactory dysfunction.?” This may
be caused by the possible neurodegenerative and anti-
-inflammatory effects of omega-3 on the olfactory mu-
cosa. The exact mechanism behind these effects has yet
to be elucidated. To include its use in generalized OD
treatment guidelines, further investigation is required.®
Bearing this in mind, BRS consensus suggests the op-
tional use of omega-3 in patients with COVID-19-relat-
ed OD lasting more than 2 weeks as an isolated symp-
tom or following resolution of any other COVID-19
symptoms.®

SODIUM CITRATE

Intranasal sodium citrate, due to its ability to sequester
calcium ions, is thought to reduce free mucosal calcium,
causing a reduction in negative feedback and increasing
sensitivity of the nasal mucosa to odorants.”

From the studies conducted so far, intranasal sodium
citrate seems to be a low-risk intervention, with demon-
strated temporary improved olfaction. However, long-
term benefits are unclear. Data for intranasal sodium ci-
trate spray are very promising in initial studies, but more
definitive data with clinically relevant long-term out-
comes are needed. Taking this into consideration, there
is not enough current evidence to assure the recommen-
dation of this treatment for COVID-19-related OD.”815
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+
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4
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Otolaryngology

FIGURE 2. Flowchart of post-COVID-19-related olfactory dysfunction management scheme for primary care.

REFERRAL TO SECONDARY CARE

Patients with COVID-19-related OD can be referred
to a secondary care if they have isolated loss of smell
lasting more than 3 months, despite the established
treatment; if OD is associated with other nasal symp-
toms and lasts for more than 4-6 weeks; and if patients
present with red flag symptoms. In these cases, patients
should be referred to an otolaryngologist for consider-
ation of a face-to-face consultation and a nasendoscopy
to exclude other pathologies.®

DISCUSSION

The main goal of this review was to define a guideline
protocol for patients recovered from COVID-19, who
present with olfactory dysfunction.

To date, the literature agrees in the general approach to
these patients. It tends to follow the same approach as
in other OD related to viral infections. The diagnosis of
viral-associated olfactory loss is made primarily via pa-
tient history. A detailed history would also rule out other
causes of ongoing olfactory loss or symptoms that are

indicative of more worrisome pathology. Imaging is rare-
ly performed unless symptoms and examination suggest
an alternative diagnosis.

However, since post-COVID-19-related OD is a rela-
tively new entity, treatment options available lack the
scientific evidence necessary for a sustained treatment
guideline. In fact, most of the evidence base considered
is not COVID-19-specific, which poses a limitation to
this review.

Nevertheless, olfactory training has emerged as the
most efficacious treatment and daily practicing with
three odorants has become standard recommendation
for post-COVID-19-related OD.

Despite smell training, different centers studied the
effect of cortisone - intranasal as well as oral - on the
outcome regarding OD. Despite encouraging safety
profile of topical steroids application, the existence of
heterogeneous data makes conclusions regarding their
use challenging. Even so, BRS consensus suggests the
optional use of topical steroids in patients with anosmia
lasting more than 2 weeks, associated with nasal symp-
toms.”
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There are several other treatments presented in the lit-
erature. Overall, thereis no strongevidence for any phar-
macologic treatment of post-COVID-19-related OD.

CONCLUSION

This pandemic has renewed the interest in post-viral
olfactory dysfunction. Currently, the natural history of
post-viral OD cannot be accurately predicted. There
are cases in which some patients experience a peri-
od of transient anosmia, followed by a full recovery of
the olfactory function, while others experience perma-
nent OD. We anticipate that both family medicine and
otolaryngologists will see an increase in the number of
patients presenting with this condition, considering the
recent rise in COVID-19-related OD.

Olfactory training is considered an efficacious and safe
treatment option. Further studies are required to val-
idate its efficacy and indications for oral or topical use
of corticosteroids. The medical community is rapidly
accruing information, and standards are likely to change
quickly, bringing additional results.

We hope that the newfound spotlight on OD will drive
clinical research and lead to the development of novel
treatment options for patients with COVID-19-related
OD.

AUTHORS CONTRIBUTION/
CONTRIBUICAO AUTORAL

GCC: State-of-the-art review, literature selection and
article construction

JS and ALP: Bibliographic selection and construction of
the article

CCG: Revisdo do estado de arte, selecdo bibliografica e
construcao do artigo
JS e ALP: Selecéo bibliografica e construcdo do artigo

RESPONSABILIDADES ETICAS

CONFLITOS DE INTERESSE: Os autores declaram ndo
possuir conflitos de interesse.

SUPORTE FINANCEIRO: O presente trabalho ndo foi su-
portado por nenhum subsidio ou bolsa.

PROVENIENCIA E REVISAO POR PARES: N&o comissio-
nado; revisio externa por pares.

ETHICAL DISCLOSURES

CONFLICTS OF INTEREST: The authors have no conflicts
of interest to declare.

228 - GAZETAMEDICA N°3 VOL. 9 - JULHO/SETEMBRO 2022

FINANCIAL SUPPORT: This work has not received any
contribution grant or scholarship.

PROVENANCE AND PEER REVIEW: Not commissioned;
externally peer reviewed.

REFERENCES

1. Vaira LA, Hopkins C, Petrocelli M, Lechien JR, Cutrupi S, Salza-
no G, et al. Efficacy of corticosteroid therapy in the treatment
of long-lasting olfactory disorders in COVID-19 patients. Rhi-
nology. 2021;59:21-5. doi: 10.4193/Rhin20.515.

2. Desai M, Oppenheimer J. The Importance of Considering Ol-
factory Dysfunction During the COVID-19 Pandemic and in
Clinical Practice. J Allergy Clin Immunol Pract. 2021;9:7-12.
doi: 10.1016/}.jaip.2020.10.036.

3. Whitcroft KL, Hummel T. Olfactory Dysfunctionin COVID-19:
Diagnosis and Management. JAMA. 2020;323:2512-4. doi:
10.1001/jama.2020.8391.

4. Rashid RA, Zgair A, Al-Ani RM. Effect of nasal corticosteroid
in the treatment of anosmia due to COVID-19: A randomised
double-blind placebo-controlled study. Am J Otolaryngol.
2021;42:103033. doi: 10.1016/j.amjot0.2021.103033.

5. Hopkins C, Alanin M, Philpott C, Harries P, Whitcroft K, Qure-
ishi A, et al. Management of new onset loss of sense of smell
during the COVID-19 pandemic - BRS Consensus Guidelines.
Clin Otolaryngol. 2021;46:16-22.doi: 10.1111/coa.13636.

6. Deutsch PG, Evans C, Wahid NW, Amlani AD, Khanna A. An-
osmia: an evidence-based approach to diagnosis and man-
agement in primary care. Br J Gen Pract. 2021;71:135-8. doi:
10.3399/bjgp21X715181.

7. Addison AB, Wong B, Ahmed T, Macchi A, Konstantinidis |,
Huart C, et al. Clinical Olfactory Working Group consensus
statement on the treatment of postinfectious olfactory dys-
function. J Allergy Clin Immunol. 2021;147:1704-19. doi:
10.1016/j.jaci.2020.12.641.

8. Hura N, Xie DX, Choby GW, Schlosser RJ, Orlov CP, Seal SM,
et al. Treatment of post-viral olfactory dysfunction: an evi-
dence-based review with recommendations. Int Forum Allergy
Rhinol. 2020;10:1065-86. doi: 10.1002/alr.22624.

9. Chang CC, Yang MH, Chang SM, Hsieh YJ, Lee CH, Chen YA, et
al. Clinical significance of olfactory dysfunction in patients of
COVID-19. J Chin Med Assoc. 2021;84:682-9. doi: 10.1097/
JCMA.0000000000000560.

10.Erskine SE, Philpott CM. An unmet need: Patients with smell
and taste disorders. Clin Otolaryngol. 2020;45:197-203. doi:
10.1111/c0a.13484.

11.Abdelalim AA, Mohamady AA, Elsayed RA, Elawady MA, Gha-
llab AF. Corticosteroid nasal spray for recovery of smell sen-
sation in COVID-19 patients: A randomized controlled trial.
Am J Otolaryngol. 2021;42:102884. doi: 10.1016/j.amjo-
t0.2020.102884.

12.Webster KE, O'Byrne L, MacKeith S, Philpott C, Hopkins C,
Burton MJ. Interventions for the prevention of persistent
post-COVID-19 olfactory dysfunction. Cochrane Database
Syst Rev. 2021;7:CD013877. doi: 10.1002/14651858.

18.Lechner M, Liu J, Counsell N, Ta NH, Rocke J, Anmolsingh R,
et al. Course of symptoms for loss of sense of smell and taste
over time in one thousand forty-one healthcare workers
during the Covid-19 pandemic: Our experience. Clin Otolar-
yngol. 2021;46:451-7.doi: 10.1111/c0a.13683.

14.Paderno A, Mattavelli D, Rampinelli V, Grammatica A, Raffet-
ti E, Tomasoni M, et al. Olfactory and Gustatory Outcomes in
COVID-19: A Prospective Evaluation in Nonhospitalized Sub-



jects. Otolaryngol Head Neck Surg. 2020;163:1144-9. doi:
10.1177/0194599820939538.

15.Neta Fl, Fernandes ACL, Vale AJM, Pinheiro FI, Cobucci RN,
Azevedo EPd, et al. Pathophysiology and possible treatments
for olfactory-gustatory disorders in patients affected by
COVID-19.Curr Res Pharmacol Drug Discov.2021;2:100035.
doi: 10.1016/j.crphar.2021.100035.

16.Locatello LG, Maggiore G, Bruno C, Trotta M, Gallo O. An
Integrated Care Strategy for the Follow-up of Patients
With  COVID-19-Associated  Chemosensory — Dysfunc-
tion. Otolaryngol Head Neck Surg. 2021;164:294-6. doi:
10.1177/0194599820950716.

17.Scangas GA, Bleier BS. Anosmia: differential diagnosis, evalua-
tion, and management. Am J Rhinol Allergy. 2017;31:3-7. doi:
10.2500/ajra.2017.31.4403.

18.Vennemann MM, Hummel T, Berger K. The association be-
tween smoking and smell and taste impairment in the gen-
eral population. J Neurol. 2008;255:1121-6. doi: 10.1007/
s00415-008-0807-9.

19.Dinc AS, Sengezer T, Cayonu M, Sahin MM. Smoking
cessation improves olfactory functions. Laryngoscope.
2020;130:E35-E38. doi: 10.1002/lary.27992.

20.Singh CV, Jain S, Parveen S. The outcome of fluticasone nasal
spray on anosmia and triamcinolone oral paste in dysgeusia in
COVID-19 patients. Am J Otolaryngol. 2021;42:102892. doi:
10.1016/j.amjot0.2020.102892.

21.Saussez S, Vaira LA, Chiesa-Estomba CM, Bon S-DL, Horoi
M, Deiana G, et al. Short-Term Efficacy and Safety of Oral and
Nasal Corticosteroids in COVID-19 Patients with Olfacto-
ry Dysfunction: A European Multicenter Study. Pathogens.
2021;10:698. doi: 10.3390/pathogens10060698.

22.Mori E, Merkonidis C, Cuevas M, Gudziol V, Matsuwaki Y,

Hummel T. The administration of nasal drops in the “Kaiteki”
position allows for delivery of the drug to the olfactory cleft:
a pilot study in healthy subjects. Eur Arch Otorhinolaryngol.
2016;273:939-43. doi: 10.1007/500405-015-3701-y.

23.Le Bon SD, Konopnicki D, Pisarski N, Prunier L, Lechien JR,
Horoi M. Efficacy and safety of oral corticosteroids and olfac-
tory training in the management of COVID-19-related loss of
smell. Eur Arch Otorhinolaryngol. 2021;278(8):3113-3117.
doi:10.1007/s00405-020-06520-8.

24.Hummel T, Heilmann S, Huttenbriuk KB. Lipoic acid in the
treatment of smell dysfunction following viral infection of the
upper respiratory tract. Laryngoscope. 2002;112:2076-80.

25.Henkin RI, Velicu |, Schmidt L. An open-label controlled
trial of theophylline for treatment of patients with hy-
posmia. Am J Med Sci. 2009;337:396-406. doi: 10.1097/
MAJ.0b013e3181914a97.

26.Henkin R, Velicu |, Schmidt L. Relative resistance to oral theo-
phylline treatment in patients with hyposmia manifested by
decreased secretion of nasal mucus cyclic nucleotides. Am J
Med Sci. 2011;341:17-22. doi: 10.1097/MAJ.0b013e3181f-
1fdcs8.

27.Yan CH, Rathor A, Krook K, Ma Y, Rotella MR, Dodd RL, et
al. Effect of omega-3 supplementation in patients with smell
dysfunction following endoscopic sellar and parasellar tumor
resection: a multicenter prospective randomized controlled
trial. Neurosurgery. 2020;87:E91-e8. doi: 10.1093/neuros/
nyz559.

GAZETAMEDICA N°3 VOL. 9 - JULHO/SETEMBRO 2022 - 229



