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Abstract

Recently, a respiratory infectious disease labeled as COVID-19 caused by SARS-CoV-2 had taken over the world by
storm. This RNA virus can cause various symptoms such as malaise, anosmia, ageusia, fever, cough, headache, myalgia,
diarrhea, and ARDS. COVID-19 patients have specific symptoms such as fever. In another study, it was said that
anosmia could be a benchmark for screening for COVID-19. in a study of young patients and was more common in
women. The average onset of anosmia occurs on day 4 after infection and lasts for 8 days. the evidence says that this
disease can cause a decrease in a person's quality of life. The exact cause of anosmia is still unknown, but several
theories suggest that anosmia can occur due to damage to nerve receptors, inflammation of olfactory epithelial cells,
and dysfunction of nerve receptors. The popular theory is that anosmia occurs due to inflammation of the olfactory
epithelial cells, thereby damaging the olfactory receptors. The inflammation blocks odors from reaching the nasal
mucosa and can inhibit receptor excitability and signal transduction. Anosmia may be associated with lower hospital
mortality rates. However, further research and discovery is needed to fully grasp the pathophysiological concept of
COVID-19 induced anosmia. This review will discuss the pathophysiology and review the lower anosmia mortality
rate. This article reviews current understandings about the pathophysiology of anosmia and its potential as a marker
towards better clinical prognosis. This narrative review aims to provide knowledge about updates regarding the
pathophysiology of anosmia as a clinical predictor of mild and severe COVID-19 symptoms.

Keywords: Anosmia; Pathophysiology; Mortality; COVID-19.


http://dx.doi.org/10.33448/rsd-v11i2.24661
mailto:deigaweisnawa@gmail.com
mailto:susilawathi@unud.ac.id
mailto:purnamasidhi@unud.ac.id
mailto:giovancaver@gmail.com
mailto:hotraadiputra@gmail.com
mailto:richardcs88@gmail.com
mailto:chen7jerry@gmail.com
mailto:kntnwulandari@gmail.com

Research, Society and Development, v. 12, n. 2, 14811224661, 2022
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v11i2.24661

Resumo

COVID-19 é uma doenca infecciosa respiratdria causada pelo SARS-CoV-2. Este virus de RNA pode causar varios
sintomas, como mal-estar, anosmia, ageusia, febre, tosse, dor de cabeca, mialgia, diarreia e SDRA. Os pacientes com
COVID-19 apresentam sintomas especificos, como febre. Em outro estudo, foi dito que a anosmia poderia ser uma
referéncia para o rastreamento do COVID-19. em um estudo com pacientes jovens e foi mais comum em mulheres. O
inicio médio da anosmia ocorre no 4° dia ap6s a infeccdo e dura 8 dias. as evidéncias dizem que essa doenca pode causar
diminuicdo na qualidade de vida de uma pessoa. A causa exata da anosmia ainda é desconhecida, mas varias teorias
sugerem que a anosmia pode ocorrer devido a danos aos receptores nervosos, inflamacéo das células epiteliais olfatorias
e disfuncgdo dos receptores nervosos. A teoria popular é que a anosmia ocorre devido a inflamagao das células epiteliais
olfatorias, danificando os receptores olfatérios. A inflamag&o impede que os odores atinjam a mucosa nasal e pode inibir
a excitabilidade do receptor e a transducdo do sinal. Anosmia pode estar associada a taxas de mortalidade hospitalar
mais baixas. No entanto, pesquisas adicionais sdo necessarias para compreender a fisiopatologia da anosmia e a
mortalidade observada. Esta revisao ira discutir a fisiopatologia e revisar a menor taxa de mortalidade por anosmia.
Neste artigo, discutiremos a fisiopatologia da anosmia, e a anosmia esta associada a uma menor mortalidade hospitalar.
Esta revisdo narrativa tem como objetivo fornecer conhecimento sobre as atualizacBes a respeito da fisiopatologia da
anosmia como um preditor clinico de sintomas leves e graves de COVID-19.
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Resumen

COVID-19 es una enfermedad infecciosa respiratoria causada por el SARS-CoV-2. Este virus de ARN puede causar
varios sintomas como malestar, anosmia, ageusia, fiebre, tos, dolor de cabeza, mialgia, diarrea y SDRA. Los pacientes
con COVID-19 tienen sintomas especificos como fiebre. En otro estudio, se dijo que la anosmia podria ser un punto de
referencia para la deteccion de COVID-19. en un estudio de pacientes jovenes y fue mas comln en mujeres. El inicio
promedio de la anosmia ocurre el dia 4 después de la infeccion y dura 8 dias. la evidencia dice que esta enfermedad
puede causar una disminucion en la calidad de vida de una persona. La causa exacta de la anosmia aln se desconoce,
pero varias teorias sugieren que la anosmia puede ocurrir debido a dafios en los receptores nerviosos, inflamacion de las
células epiteliales olfativas y disfuncion de los receptores nerviosos. La teoria popular es que la anosmia se produce
debido a la inflamacién de las células epiteliales olfativas, lo que dafia los receptores olfatorios. La inflamacién impide
que los olores lleguen a la mucosa nasal y puede inhibir la excitabilidad del receptor y la transduccion de sefiales. La
anosmia puede estar asociada con menores tasas de mortalidad hospitalaria. Sin embargo, se necesitan mas
investigaciones para comprender la fisiopatologia de la anosmia y la mortalidad observada. Esta revision discutira la
fisiopatologia y revisara la menor tasa de mortalidad por anosmia. En este articulo, discutiremos la fisiopatologia de la
anosmia, y la anosmia se asocia con una menor mortalidad hospitalaria. Esta revision narrativa tiene como objetivo
proporcionar conocimientos sobre actualizaciones con respecto a la fisiopatologia de la anosmia como un predictor
clinico de sintomas de COVID-19 leves y graves.

Palabras clave: Anosmia; Fisiopatologia; Mortalidad; COVID-19.

1. Introduction

In December 2019, a respiratory infectious disease later labeled as COVID-19 caused by SARS-CoV-2 had taken over
the world by storm (Cascella et al., 2021; Singhal, 2020). Though its origins were not completely known, phylogenetical research
reported SARS-CoV-2 as a coronavirus mutant to those often found to infect bats (Cascella et al., 2021; Singhal, 2020). Not long
after, the virus reportedly triggered outbreaks in neighboring countries (Singhal, 2020; Yuki et al., 2020).

Symptoms that caused by COVID-19 vary widely, Ranging from malaise, anosmia, ageusia, cough, fever, headache,
myalgia, arthralgia, diarrhea, up to sepsis, septic shock, and Acute Respiratory Distress Syndrome (ARDS) (Cascella et al., 2021,
Guan et al., 2020; Klopfenstein et al., 2020; WHO, 2021). The majority of people infected with COVID-19 experience non-
specific symptoms. But in vulnerable groups such as the elderly, the symptoms caused can have a worse impact. In the elderly
and/or populations with congenital diseases, COVID-19 can cause symptoms such as pneumonia, ARDS, to multiple organ
dysfunction (MODS) so it can increase the risk of death (Guan et al., 2020; Singhal, 2020). Therefore, rapid screening is needed
to detect someone infected with COVID-19. So far, fever has always been associated with COVID-19 and has been used as a
benchmark for COVID-19 screening. However, according to another study, the assessment using anosmia for COVID-19

screening is better than temperature (Butowt & Bartheld, 2020).
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Anosmia is an olfactory dysfunction which causes a decrease in the power of smell. Anosmia can occur suddenly at the
time of initial infection with COVID-19 with or without symptoms. Anosmia usually occurs accompanied by ageusia, dry cough
and fever (Meng et al., 2020). The onset of anosmia is average 4.4 days after infection with COVID-19 and lasts about 8 days
(Klopfenstein et al., 2020). There are several possible theories about the cause of anosmia, but the exact cause of anosmia is still
unknown. Some of these theories, among others: first, damage to olfactory neuron receptors. Third, there is infiltration in the
brain that affects the olfactory center which causes olfactory neuron receptor dysfunction. Finally, damage to the support cells
of the olfactory epithelium (Butowt & Bartheld, 2020).

2. Methodology

This is a narrative review about anosmia as a clinical predictor for severe and mild COVID-19 covering studies from

2020 and 2021. The keywords for this review are Covid-19, anosmia, pathophysiology, and mortality.

3. Smelling Physiology and Anosmia

Human gather information and analyzing the surroundings by olfactory system, the main sense for perception of odors,
along with auditory and vision (Nef, 1998). An odor molecule called odorant were inhaled and dissolve in mucus produced by
bowman glands (Heidari et al., 2020). The odorant then bind to many different types of G-protein coupled receptors at the
cribriform plate (Branigan & Tadi, 2021). These binding then activated cyclic adenosine monophosphate (CAMP) that will open
the ion channel of sodium and calcium in neuron plasma (Branigan & Tadi, 2021). An action potential then occurred and undergo
through glomeruli in the olfactory bulb. The stimulus will be carried and processed in the specific areas of the brain, which
include the olfactory tubercle, piriform cortex, entorhinal cortex, and amygdala (Branigan & Tadi, 2021; Nef, 1998).
If the odorant receptors in nasal epithelium were damaged or the neuron system suffered from neurodegenerative disease, people
may experience anosmia or loss of smell (Boesveldt et al., 2017). Anosmia may further cause the loss of gustatoric senses and
lowers the quality of life (Boesveldt et al., 2017). Pusswald et al (2012) also found anosmia had negative impacts on patient’s
pleasure of food, mood, personal hygiene, matters of safety, even their sexual activity (Pusswald et al., 2012). In a research by
Elkholi et al. (2021), 76% from 487 COVID-19 patients who experienced anosmia had decreased quality of life (Elkholi et al.,
2021) These patients are also being less aware about their environment as they are unable to smell smoke, rotten food, and

dangerous gases which may be hazardous to the patient (Elkholi et al., 2021).

4. Anosmia in COVID-19
Anosmia induced by SARS-CoV-2 infection is called COVID-19 induced anosmia (Meng et al., 2020). In clinical

setting, anosmia is a highly specific sign of COVID-19, even patients can only experience anosmia without any other symptoms
(Heidari et al., 2020; Meng et al., 2020). Studies done in Italy, Spain, UK, France, Belgium, US and Iran reported that the
incidence of anosmia in COVID-19 patient varies between 33.9% to 68%, with numbers being higher in females compared to
males (Meng et al., 2020).

Google trends also showed a skyrocketed number in search of olfactory disorders during pandemic (A et al., 2020; SB
et al., 2020). There are studies using golden Syrian hamsters that have been infected with COVID-19. Biopsy analyzed from
nasal mucose showed severe damage in olfactory epitheliums at 3 days post-infection, with gradual recovery 5 to 10 days post-

infection, followed by full recovery of the nasal mucose 21 days post-infection (Urata et al., 2021).
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5. Pathophysiology Anosmia in COVID-19

Though there hasn’t been a consensus within health experts about the pathophysiology underlying this clinical manifestation,
there has been two popular opinions about how the manifestation came about (da Silva Janior et al., 2021).

Zou et al. looked for hACE-2 expression within various cells in the body from scRNA-seq datasets with reference to
hACE-2 expressing alveolar type Il cells (Zou et al., 2020). More than 2% cells (compared to 1% of AT2 cells) sampled from
respiratory tract expresses hACE-2, which makes it a susceptible site of infection (Zou et al., 2020). Direct binding to these
receptors may induce degeneration and inflammation, thereby causing damage to olfactory receptors (Whitcroft & Hummel,
2020). If not due to the damage, inflammation may mechanically obstruct odors from reaching nasal mucosa, inhibiting receptor
excitement and further signal transduction (Lao et al., 2020). This theory is proven by a normal olfactory bulb and neurons shown
in MRI scan of an anosmic patient (MK et al., 2020).

Researches also found that hACE-2 are also expressed in glial cells of the CNS and spinal neurons (Ahmad & Rathore,
2020). Viremia fever disrupts the selective permeable blood-brain barrier, allowing leakages and the virus to enter the CNS and
inducing meningitis (Ahmad & Rathore, 2020; Naz et al., 2020). This meningitis may disrupt how the brain perceive odor,
possibly causing hyposmia or anosmia (Ahmad & Rathore, 2020; Lao et al., 2020). This theory is widely accepted most likely
due to how SARS-CoV-2 is related and similar to SARS-CoV, this theory has been proven on mice (Whitcroft & Hummel,
2020). In Italy, a research found that anosmic patients were strongly associated with fever but no nasal obstruction nor rhinitis,
thus indicating that there were likely no direct damages towards epithelial olfactory nerves (Vaira et al., 2020). It is highly
possible that these two mechanisms do occur interchangeably and cause the same olfactory manifestation. However, further
research must be done to test both of these theories; and if both are true, which of these two is the most prevalent. Identification
of prevalent pathomechanism may help designate definitive and symptomatic intervention. About 72.6% of patients in these
study regained their smelling and gustatory function within the first 8 days, which possibly suggests that majority of COVID-19

induced anosmia may be only temporary (Lechien et al., 2020).

6. Anosmia Associated with Lower Hospital Mortality

Patients with anosmia sometimes do not realize that they are sick. A meta-analysis article by Purja et al (2021)
said that patients with anosmia had a low chance of being hospitalized. In the study of Klopfenstein et al. Of the 114 COVID-19
patients, 54 (47%) patients experienced anosmia. From these data, it was found that 85% of patients had dysgeusia. Of these 54
patients, they had a low Charlson comorbidity index, with common symptoms such as asthma, arterial hypertension, and
cardiovascular disease. Results of this study, patients with anosmia were found to have a high recovery rate (Klopfenstein et al.,
2020). In a study by Blanca et al, anosmia was common in COVID-19 patients. Of the 576. patients who met the study criteria,
a total of 146 (25.3%) patients experienced anosmia. In this study, 5 (3.4%) of 146 patients with anosmia died. This study shows
that anosmia has a relatively low mortality rate. Upon entering the session, the robot says "Hello" to the child. This greeting
scenario has been developed to provide emotional interaction (Spain et al., 2015; Saadatzi et al., 2018). The robot, at the same

time as greeting the child, shakes their hand accordingly to show that it greets them.

7. Conclusion
Anosmia is the appearance of olfactory dysfunction that causes a decrease in the power of smell. Young female patients
are known to be more common with anosmia. While the exact cause is not yet to be known, the most popular causes of anosmia

can occur due to direct viral entry into the CNS and disruption of the olfactory nerve receptors.
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Anosmia may be associated with less severe clinical manifestations and lower mortality rate in confirmed COVID-19
patients. Several research articles have found that patients with anosmia are more likely to be discharged from the hospital than
patients with severe symptoms. Currently, there is no known cause of how severe anosmia can lead to death. Anosmia is one of

the symptoms that indicate this is a mild COVID-19 infection, but that doesn't mean it doesn't appear in severe cases.
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