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Methods
A systematic literature search was performed in the Medline, Pubmed, 
Web of Science, Embase, and Cochrane library search database using 
the following search expressions:

• (Olfaction disorders (MESH] AND (COVID 19 OR SARS - CoV-2 
OR COVID -19.

 Another search was performed to increase the search sensitivity of the 
Medline database 

• COVID - 19 diagnosis.

• COVID - 19 anosmia olfaction disorders.

• COVID - 19 Symptoms of clinical manifestations. 

Abstract: Today, changes in smell and taste are early signs of COVID-19 symptoms. Our main purpose in reviewing this article is to 
compare these reports and show that air olfactory dysfunction can be one of the early symptoms of COVID-19. Various causes have 
been reported for olfactory disorders, including inflammation of the cleft and obstruction of the nose and mouth, and damage to the 
epithelium of the cells that support the eye socket. The neurotropic potential of the coronavirus, which can attack and damage the 
olfactory bulb. In this study, we concluded that COVID requires the expression of two genes, ACE2 and TMPRESS 2, serum proteinase, 
and these two genes are expressed in the olfactory cells of the olfactory epithelium but are not present in the nervous system, which is 
why the sense of smell and taste improve after viral infection. Because the nervous system is not damaged.

Background: Today smell and taste changes are early indicators of COVID-19 symptoms. and have political decision effectiveness. An 
accurate matrix of disease spread is critical for the reopening strategies. Deniss person and et al reported that change in smell and taste 
is one of the earliest symptoms of COVID-19 that can cause self-report of disease [1]. In the other researches, the loss of smell and taste 
was reported as a prominent symptom of COVID-19 too [2-5].

In some countries such as Iran [6], Spain [7] France [8] Italy [9] Germany [10], and the UK [2] reported that change in smell was very 
dominant, and can more specific than fever and dry cough [11]. Our primary aim of this article review is to compare these reports 
and show that weather olfactory dysfunction could be used as an early symptom of COVID-19 and if was, why? The Mennis et al. [2] 
literature says that the patients who reported the loss of smell and taste were higher in those with positive test results than negative 
tests [2]. These data in mennis test collected by a special app that all of the susceptible patients used. Lack of smell test known as 
anosmia. The mechanism of action for the anosmia has been postulated [11,12]. Other studies indicated that several patients with 
diagnosed COVID-19 but not all of them reported anosmia [3,13] Menni reported that lack of smell caused 10 – 15 % of patients in 
COVID-19 [2,14]. In the Hopkins review < in the population of the patients who are reported COVID-19 prevalence of anosmia was 62%, 
and in the patients with anosmia the positive test of COVID-19 was 61 % [13]. Bagheri et al. [6] in their research of 10069 patients of 
COVID-19 reported that 60 % of patients have anosmia at their start of the disease. Gilani s et al. [15] in their research reported that 
patients have anosmia a few days after fever and malaise, they say that mechanism of injury for anosmia in COVID-19 is similar to other 
peripheral neurologic disturbances for other coronaviruses. Moen et al. [16] evaluated that 60 patients with COVID-19 completed the 
Persian version of smell and taste of Pennsylvania (upset) and analyzed that 98 % of patients have changes olfactory dysfunction in 
various degrees and 25% have complete anosmia.
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• COVID - 19 reviews. 

• Olfactory anosmia after virus. 

The following terms were searched by Google: anosmia, COVID-19, 
and evidence-based medication.

Discussion
distinct populations have been assessed in the literature. the first 
group has COVID-19 positive test and prevalence of anosmia were 
analyzed and the second group those that have anosmia and then the 
prevalence of COVID-19 positive test were analyzed. In this review we 
ask 2 important questions:

• Why is the COVID-19 virus caused anosmia?

• Can we say that anosmia is the coronavirus’s early symptoms?

In terms of the etiology of anosmia several ideas were reported:

a. Cleft inflammation and obstruction of the nose and orofacial and 
injury to sustentacular supporting cells epithelium.

b. Neurotropic potential of coronavirus that this virus can invade and 
damage the olfactory bulb. saussez et al. [17] in their research show 
that sinus mucosa of 16 patients in their study was clean and no 
thickening mucosa was observed in CT images olfactory mucosa 
were clear in 7patient’s and 6patient’s partial opacified seen and 
in 3 other patients sinus space were completely opacified. Chen 
et al. [18] showed that ACE2 receptors (that were SARS COVID 
19 receptors) immunohistochemical expression was 200 to 700 
times greater in the olfactory neuroepithelium than nasal or 
tracheal epithelium and this can show that why COVID 19 invade 
this epithelium earlier and much worse. In the saussez study by 
using colonial antibody they find modified and expanding stained 
epithelium cells particularly in the nasal and oral mucosa, salivary 
gland, and vocal cord, and weaker in tonsil and pharynx and 
laryngeal supra glutes epithelium [17]. This issue shows that why 
these patients have anosmia and lack of taste sensation. Despite 
the potential mechanism of epithelium injury, nasal cytological 
studies in 12 patients with COVID reported that all of them have 
smell impairment and lacked typical findings of typical cellular 
injury [19]. 

Therefore the first idea of epithelium injury cannot likely account for 
anosmia. Suzuki et al. [20] in 2007 demonstrated that some patients 
infected with coronavirus family didn’t recover their olfaction but 
they have a normal acoustic rhinotomy which suggests that nasal 
inflammation and obstruction were not early etiology of anosmia. 
Before this shown that coronavirus is one of the latest viruses that can 
enter the brain through the olfactory bulb and can rapid trans neural 
spread [21]. 

The authors of this research demonstrated that regions of the cortex 
(piriform and infralimbic) basal ganglia and midbrain (dorsal raphe) 
were infected after the virus spreading [21]. Saussez et al. [17] analyses 
that in mild cases of COVID 19 patients have stronger local immunity 
such as anosmia and in a severe form that lead to hospitalization 
patients have less report of ENT symptoms and anosmia. Bunyavanich 
collected epithelial cells of the nasal region in 305 patients that were 
4 to 60 years old .48/9 % of these patients were male. these cells 
were collected by using a cytologic brush and stored in -80 RNA 
stabilization fluid [22]. They showed that linear regeneration of Gene 
ACE2 in younger patients was significantly lower than in adults .in 
children under 10 years old Gene ACE2 was an indifferent expression 
and it seems that because of this SARS COVID 19 doesn’t dangerous 
in children [22]. This study showed that the expression of ACE2 was 
independent of sex. It seems that in severe forms of COVID-19 infected 

olfactory receptor neurons may prevent anterograde propagation of 
virus to the olfactory bulb and central nervous system [17]. Haehner 
et al. [10] reported that the frequency of olfactory disorders in 
coronavirus is so far lower than other viruses.

But the smell and taste loss have been observed in 8-50 % of COVID 
patients and sometimes as the only apparent symptoms in the younger 
patients. Heanher et al. [10] in their study evaluated that between 500 
patients with cold symptoms 69 patients have olfactory dysfunction 
and smell and taste loss. means 13/8 % [10] but out of 34 patients 
with COVID-19 positive test 22 of them (64/7%) have a sudden taste 
and small loss. Only one patient reported isolated taste loss. In this 
study patients with the smell, the loss was rarely accompanied by a 
blocked nose, and thus the effect of olfactory may be independent of 
nasal congestion and was a neural problem [10]. In the final article, 
we reviewed Bhattacharjee and et al in their study reported that 82% 
of asymptomatic COVID 19 patients carried olfactory defects but in 
the symptomatic patients only 15% have olfactory disorders [23]. They 
reported that virus-induced impairments of shot down of olfactory 
sensor neurons (ONS)may vary depending on the severity of virus 
loud and infection Bhattacharjee et al. [23] in their study present a 
novel method to assess the olfactory fitness of asymptomatic COVID 
19 patients. they used a custom-built olfactory action meter and 
submitted that covid 19 infected not neuronal supporting cells in 
the olfactory epithelium and therefore it’s very likely that olfactory 
dysfunction varies by viral loud. SARS/COVID requires the co-
expression of ACE2 and TMPRESS 2 (transmembrane protease serine 
2) and these 2 Genes are expressed in sustentacular cells of olfactory 
epithelium but not in the neural system [23]. This is the reason that 
after viral infection the sense of smell and taste becomes better because 
the neural system doesn’t damage.
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