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INTRODUCTION
In December 2019, the Coronavirus outbreak first occurred in Wuhan of
China. Severe Acute Respiratory Syndrome-Coronavirus-2 (SARS-CoV-2), a
part of the Coronavirus family, caused a pandemia in all over the world. On
February 12, 2020, the World Health Organization (WHO) defined the disease
which is caused by a new version of coronavirus as COVID-19.
Coronaviruses are enveloped, single-stranded RNA viruses. They affect
humans, bats, cats and rodents in the environment. Alpha (α) and beta (β)
coronaviruses are often the cause of respiratory diseases in humans and gastroenteritis in animals. SARS-CoV-2 is a coronavirus belonging to the
β-coronavirus subgroup.In one study, it was reported that SARS -CoV-2 is a
chimeric virus between bat coronavirus and an unknown coronavirus.
Furthermore, snakes were found to be the most likely habitat for
SARS-CoV-2.
In the early stages of the epidemics symptoms such as fever, shortness of
breath and cough are observed. In addition, headache, nasal congestion, runny
nose, tonsil swelling, sore throat, fatigue, conjunctivitis, smell and taste disorders (dysgeusia) are also observed during COVID-19 disease. In the course of
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the disease, many organs, especially the lungs, may be affected. In COVID-19
disease, the disease is mild or asymptomatic in 80-90 % of the cases. The
mortality rate varies according to studies, but it is in the range of about 2-5
%.
Postinfectious olfactory dysfunction (OD) is a symptom that can be seen
after viral and bacterial infections. It is thought that it results from neuroepithelial dysfunction. OD can be seen in different ways such as anosmia, hyposmia, dysgeusia, and phantosmia. It is known that anosmia that occurs after
upper respiratory tract infection accounts for 40 % of cases and is generally
associated with nasal obstruction and mucosal congestion. It was also accepted
that it is occurred due to nasal mucosal swelling and conduction blockage to
the olfactory cleft region. Postviral anosmia studies have shown absence of
cilia. In addition, it showed that olfactory sensory neurons transform into
metaplastic squamous epithelium. Fornazieri et al. have been reported the
frequency of anosmia as 13-26 % due to upper respiratory tract infection.
Additionally, Suzuki et al. detected coronavirus, rhinovirus, parainfluenza
virus and Epstein-Barr virus in the nasal secretion of individuals with different
diseases after viral infection. Various animal studies have also shown that
viruses can damage central olfactory pathways and other brain regions.
At the onset of COVID-19, anosmia was not among the clinical symptoms. However, on March 26, the American Academy of Otolaryngology –
Head and Neck Surgery (AAO-HNS) published a statement highlighting that
anosmia with dysgeusia is a symptom associated with COVID-19 patients. The
Academy has set up the COVID-19 Anosmia Reporting Tool, an online survey
(COVID-19 Anosmia Reporting Tool for Clinicians) for patients to submit
data around the World. On April 17 (Centers for Disease Control and
Prevention), the CDC summarized and updated the most common symptoms
of COVID-19, adding “new taste or smell loss” to the symptom list.
COVID-19 is a neurotropic virus. The virus not only affects the respiratory
tract, but also causes neurological symptoms. Neurological symptoms are
observed in 1/3 of the patients. Anosmia is also an accepted symptom among
neurological symptoms. Anosmia may be an isolated symptom or associated
with other general and otolaryngological symptoms. Among covid patients,
the incidence varies between 30-88 %. In the study by Mao et al., 36.4 % of
COVID-19 patients had central nervous system findings and anosmia was
reported in approximately 5 % of these patients. It has been reported that it is
more common in women and approximately 70% of the patients have sudden
onset. A recent study found that 45% of COVID-19 patients had OD.
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Anosmia is one of the most common symptoms seen in COVID-19
patients. In 5% of patients with COVID-19, the first symptom is anosmia. OD
starts suddenly in most cases, usually lasts 1-3 weeks and is a temporary condition. One study found that patients generally develop anosmia in 8.96 days,
4.4 days after the SARS-CoV-2 infection, and found that 98 % of patients were
able to recover within 28 days. The prevalence of taste and / or smell disorders
in COVID-19 proved to be significantly higher than patients with influenza,
at a frequency of 12.5 % and 39.2 %, respectively. An artificial intelligence
study found that the prevalence of anosmia / taste disturbance was 28.6 times
higher in COVID-19 positive patients than in COVID-19 negative patients.

PATHOGENESIS
Although the pathogenesis of COVID-19 anosmia is not completely described,
it has been suggested that there may be obstruction, inflammation, and damage
of the olfactory region. On the other hand, no significant association was
found with symptoms such as nasal congestion and mucosal inflammation in
COVID-19 anosmia. This result suggests that mechanisms other than sinonasal obstruction may play a role in COVID-19 anosmia. Another potential
mechanism is direct damage to the olfactory nerves and retrograde invasion
of the olfactory pathways. Anosmia is more widely accepted that the virus does
not affect the olfactory neurons directly, but may be due to damage to the
other cells of the olfactory epithelium.
SARS-CoV-2 can affect OD in several ways; such as parosmia, phantosmia, hyposmia or anosmia. In addition, taste disturbances may accompany
OD. The pathophysiology of the effect of this disease on OD has not been fully
established. However, it is reported that the virus reaches the olfactory bulb
via the angiotensin converting enzyme 2 (ACE2) receptor located in the basal
surface of the nasal mucosa.
The ACE2 receptor is intensely expressed in the nucleus tract solitarius
and ventrolateral medulla, which are involved in the organizing of the respiratory period in the brain. Additional, ACE2 receptor and transmembrane protease serine 2 (TMPRSS2) are very abundant in the olfactory bulb. In recent
studies, ACE2 release was found to be higher in the olfactory mucosa. The
high incidence of these receptors in the olfactory bulb may explain the high
affinity of the SARSCoV-2 virus using the same receptor. Therefore, it has been
accepted that the way the virus enters the human cell is through the ACE2
receptor.
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DIAGNOSIS METHODS
Studies have found that patients with mild cases of COVID-19 are much more
likely to develop anosmia than patients with moderate to critical cases. Studies
have found the rates of anosmia up to 70 % of patients with the mild form of
COVID-19.
Magnetic resonance imaging (MRI) of the olfactory pathway is an useful
anatomical imaging method for evaluating olfactory function disorders associated with postviral infection, neurodegenerative diseases and trauma. Studies
have shown that the width and volume of the olfactory cleft increase in patients
with postviral anosmia. In studies conducted with Covid-19, various radiological results were obtained.Galougahi and Eliezer, reported normal olfactory
bulbus volume with normal signal intensity in COVID-19 patients. Aragao et
al. showed an abnormality of the olfactory bulbus as micro bleeding or an
abnormal increase at MRI. Laurendon showed severe enlargement of olfactory
bulbus with abnormally high signal intensity in T2, consistent with bulbus
edema in a COVID-19 patient with anosmia. In the COVID-19 case with
anosmia report by Li, MRI of the bilateral olfactory bulbus showed a decrease
in the right olfactory bulbus volume and an increase in linear hyperintensities.
In one case report of COVID-19 patient with anosmia by Politi at the MRI of
the bilateral olfactory bulbus, it was accompanied by right gyrus and mild
rectus hyperintensity was seen. The width and volume of the olfactory crest
were found to be significantly higher in patients with anosmia caused by
SARS-CoV-2.
Smell tests are used to determine OD. Smell tests are generally of two
types, psychophysiological and electrophysiological. Psychophysiological tests
can be grouped into 3 groups: smell detection, smell discrimination and identification. For identification, CCCRC (Connecticut Chemosensory Clinical
Research Center Test), UPSIT (University Of Pennsylvania Smell Identification
Test), B-SIT (The Brief Smell Identification Test), OSIT (Odor Stick
Identification Test), Sniffin Sticks (SS) test are used. Electrophysiological tests
are of two types: electro-electrography and evoked olfactory potentials. The
most common SS test is used in Europe. Using the SS test, smell discrimination, smell threshold and smell identification tests can be performed. These
tests can also be used in anosmia due to COVID-19.

ANOSMIA and COVID-19

283

TREATMENT
It is possible to treat anosmia due to organic causes such as tumor obstructing
the nasal passage, polyps, infectious and mechanical reasons. When these
reasons are absent, the results of the treatment are not satisfactory. Vitamin A
and B treatments have been tried in the problem of smell. It is known that
vitamin A provides epithelial regeneration. However, these vitamins have not
been found to have a healing effect on smell. In additional, considering its
positive effect on wound healing, zinc treatment was tried, but there was no
clear clinical response on smell. Sharp smells and smell exercises are applied
in the current treatment of anosmia due to COVID-19.

CONCLUSION
In the case of anosmia and hyposmia without any upper respiratory tract
infection, it should be taken a symptom that requires caution in terms of Covid
19. In addition, a person presenting anosmia and hyposmia complaints may
need an evaluation of the central nervous system involvement. However, it is
obvious that larger studies are needed in this respect.

REFERENCES
World Health Organization. Coronavirus disease 2019 (COVID-19) situation report104.
https://www.who.int/docs/default-source/coronaviruse/situationreports/20200503 covid-19 sitrep 104.pdf. sfvrsn 53328f46-2, Accessed date:
3 May 2020.
World Health Organization. WHO Director-General’s remarks at the media briefing
on2019-nCoV on 11 February 2020. https://www.who.int/dg/speeches/
detail/who director generals remarks at the media briefing on 2019-ncovon-11- february-2020, Accessed date: 3 May 2020.
Rabi FA, Al Zoubi MS, Kasasbeh GA, Salameh DM, Al-Nasser AD. SARSCoV-2 and
Coronavirüs Disease 2019: What We Know So Far. Pathogens 2020;9(3):231.
Ji W, Wang W, Zhao X, Zai J, Li X. Homologous recombination within the spike
glycoprotein of the newly identified coronavirus may boost cross‐species
transmission from snake to human. J Med Virol 2020;92:433‐40.
Wu Z, McGoogan JM. Characteristics of and Important Lessons From the Coronavirüs
Disease 2019 (COVID-19) Outbreak in China: Summary of a Report of
72314 Cases From the Chinese Center for Disease Control and Prevention.
JAMA 2020:1239-42.

284 

CLINICAL CHARACTERISTIC AND MANAGEMENT OF THE...

Deems DA, Doty RL, Settle RG, et al. Smell and taste disorders, a study of 750
patients from the University of Pennsylvania Smell and Taste Center. Arch
Otolaryngol Head Neck Surg 1991;117(5):519-28.
Miwa T, Ikeda K, Ishibashi T, et al. Clinical practice guidelines for the management
of olfactory dysfunction secondary publication. Auris Nasus Larynx
2019;46(5):653-62.
Welge-Lüssen A, Wolfensberger M. Olfactory disorders following upper respiratory
tract infections. Adv Otorhinolaryngol 2006;63:125–32.
Jafek BW, Hartman D, Eller PM, et al. Postviral olfactory dysfunction. Am J Rhinol
1990; 4:91–100.
Yamagishi M, Fujiwara M, Nakamura H. Olfactory mucosal findings and clinical
course in patients with olfactory disorders following upper respiratory viral
infection. Rhinology 1994;32(3):113-8.
Fornazieri MA, Borges BB, Bezerra TF, Pinna Fde R, Voegels RL. Main causes and
diagnostic evaluation in patients with primary complaint of olfactory disturbances. Braz J Otorhinolaryngol. 2014;80(3):202-7.
Suzuki M, Saito K, Min WP, et al. Identification of viruses in patients with postviral
olfactory dysfunction. Laryngoscope 2007;117(2):272-7.
Hummel T, Whitcroft KL, Andrews P, et al. Position paper on olfactory dysfunction.
Rhinol Suppl 2017;54(26):1-30.
American Academy of Otolaryngology–Head and Neck Surgery. COVID-19
Anosmia Reporting Tool for Clinicians. https://www.entnet.org/content/
reporting-tool-patientsanosmiarelated- covid-19. Accessed April 6, 2020.
Centers for Disease Control and Prevention. Symptoms of coronavirus. https://www.
cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html,
Accessed date: 3 May 2020.
Mao L, Wang M, Chen S, et al. Neurological manifestations of hospitalized patients
with COVID-19 in Wuhan, China. JAMA Neurol 2020;77(6):683-90.
Hoang MP, Kanjanaumporn J, Aeumjaturapat S, et al. Olfactory and gustatory dysfunctions in COVID-19 patients: a systematic review and metaanalysis.
Asian Pac J Allergy Immunol 2020; 38:162–9.
Lechien JR, Chiesa-Estomba CM, Hans S, et al. Loss of smell and taste in 2013
Europeanpatients with mild to moderate COVID-19. Ann Int Med
2020;173:672–5.
Lee Y, Min P, Lee S, et al. Prevalence and duration of acute loss of smell or taste in
COVID-19 patients. J Korean Med Sci 2020;35(18):e174.
Klopfenstein T, Kadiane-Oussou NJ, Toko L, et al. Features of anosmia in COVID-19.
Med Mal Infect 2020;50(5):436-9.
Beltrán-Corbellini Á, Chico-García JL, Martínez-Poles J, et al. Acute-onset smell and
taste disorders in the context of COVID-19: a pilot multicentre polymerase
chain reaction based case-control study Eur J Neurol 2020. https://doi.
org/10.1111/ene.14273.

ANOSMIA and COVID-19

285

Wagner T, Shweta F, Murugadoss K, Awasthi S, et al. Augmented curation of clinical
notes from a massive EHR system reveals symptoms of impending COVID19 diagnosis. Elife 2020;9:e58227.
Jalessi M, Barati M, Rohani M, et al. Frequency and outcome of olfactory impairment
and sinonasal involvement in hospitalized patients with COVID-19. Neurol
Sci 2020;41(9):2331-8.
Han AY, Mukdad L, Long JL, et al. Anosmia in COVID-19: mechanisms and significance. Chem Senses 2020;bjaa040.
Parma V, Ohla K, Veldhuizen MG, Niv MY, Kelly CE. More Than Smell-COVID-19
Is Associated With Severe Impairment of Smell, Taste, and Chemesthesis.
Chem Senses. 2020;45(7):609-22.
Montalvan V, Lee J, Bueso T, De Toledo J, Rivas K. Neurological Manifestations of
COVID-19 and Other Coronavirus Infections: A Systematic Review. Clin
Neurol Neurosurg 2020;194:105921.
Jahanshahlu L, Rezaei N. Central nervous system involvement in COVID-19. Arch
Med ReS 2020;51(7):721-2.
Yazdanpanah N, Saghazadeh A, Rezaei N. Anosmia: a missing link in the neuroimmunology of coronavirus disease 2019 (COVID-19). Rev Neurosci
2020;31(7):691-701.
Brann DH, Tsukahara T, Weinreb C, et al. Non-neuronal expression of SARS-CoV-2
entry genes in the olfactory system suggests mechanisms underlying COVID19–associated anosmia. Sci Adv 2020;6:1-19.
Bilinska K, Jakubowska P, Von Bartheld CS, Butowt R. Expression of the SARSCoV-2 entry proteins, ACE2 and TMPRSS2, in cells of the olfactory epithelium: identification of cell types and trends with age. ACS Chem Neurosci
2020;11:1555-62.
Bunyavanich S, Do A, Vicencio A. Nasal gene expression of angiotensin-converting
enzyme 2 in children and adults. JAMA 2020;323:2427-9.
Hoffmann M, Kleine-Weber H, Schroeder S, et al. SARS-CoV-2 cell entry depends
on ACE2 and TMPRSS2 and is blocked by a clinically proven protease inhibitor. Cell 2020;181:271-80.
Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et al. Clinical Characteristics of
Coronavirus Disease 2019 in China. N Engl J Med 2020;382:1708-20.
Benny R, Khadilkar SV. COVID 19: Neuromuscular manifestations. Ann Indian
Acad Neurol 2020;23(Suppl 1):S40-S42.
Hopkins C, Surda P, Kumar N. Presentation of new onsetanosmia during the COVID19 pandemic. Rhinology 2020;58:295– 8.
Vaira LA, Hopkins C, Salzano G et al. Olfactory and gustatoryfunction impairment
in COVID-19 patients: Italian objectivemulticenter-study. Head Neck
2020;42(7):1560–9.
Duprez TP, Rombaux P. Imaging the olfactory tract (cranial nerve #1). Eur J Radiol
2010;74:288–98.

286 

CLINICAL CHARACTERISTIC AND MANAGEMENT OF THE...

Rombaux P, Duprez T, Hummel T. Olfactory bulb volume in the clinical assessment
of olfactory dysfunction. Rhinology 2009;47:3–9.
Altundag A, Temirbekov D, Haci C, Yildirim D, Cayonu M. Olfactory cleft width
and volume: possible risk factors for postinfectious olfactory dysfunction.
Laryngoscope 2021;131(1):5-9.
Galougahi MK, Ghorbani J, Bakhshayeshkaram M, et al. Olfactory bulb magnetic
resonance imaging in SARS-CoV-2-induced anosmia: the first report. Acad
Radiol 2020; 27:892–3.
Eliezer M, Hautefort C, Hamel A-L, et al. Sudden and complete olfactory loss of
function as a possible symptom of COVID-19. JAMA Otolaryngol Head
Neck Surg 2020;146:674-5.
Aragao M, Leal MC, Cartaxo Filho OQ, et al. Anosmia in COVID-19 associated with
injury to the olfactory bulbs evident on MRI. AJNR Am J Neuroradiol
2020;41:1703–6.
Laurendon T, Radulesco T, Mugnier J, et al. Bilateral transient olfactory bulbs edema
during COVID-19-related anosmia. Neurology 2020;95:224–5.
Li CW, Syue LS, Tsai YS, et al. Anosmia and olfactory tract neuropathy in a case of
COVID-19. J Microbiol Immunol Infect 2021;54(1):93-6.
Politi LS, Salsano E, Grimaldi M. Magnetic resonance imaging alteration of the brain
in a patient with coronavirus disease 2019 (COVID-19) and anosmia. JAMA
Neurol 2020;77:1028–9.
Altundag A, Yıldırım D, Sanli DET, et al. Olfactory Cleft Measurements and COVID19–Related Anosmia. Otolaryngol Head and Neck Surg 2020:1-8.
Kandemir S, Muluk NB. Physiology of smell and smell tests: Review. Turk J Clin Lab
2016;7(2):48-53.
Çevik C ÇA, Arlı C, Zeren C. A difficult aspect of forensic cases: Posttraumatic
anosmia: Review. Turkish Clinics J Foren Med 2014;11(1):39-44.
Coelho DH, Costanzo RM. Posttraumatic olfactory dysfunction. Auris Nasus Larynx
2016;43:137-43.
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;22:39-52.
Hendriks APJ. Olfactory dysfunction. Rhinology 1988;26 (4):229-51.
Mackay Sim A, Dreosti IE. Olfactory function in zinc deficiency in adult mice. Brain
Res 1989;76: 207-12.

