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ABSTRACT
Objective: The Basso Lodigiano is located in southern Lombardy. The capital of this district is the city of Codogno where on February 21, 
2020, the first case of COVID-19 (Corona Virus Disease 2019) was diagnosed in Italy. The etiological agent is known to be a new coronavirus 
called SARS Cov-2 (Severe Acute Respiratory Syndrome – Coronavirus – 2). Even asymptomatic or paucisymptomatic patients can transmit 
the virus and contribute to the expansion of the infection. From 21 February 2020, we have noticed a significant increase of anosmia cases 
in the population of Codogno and we believe there may be a relationship with the SARS-Cov 2 infection.
Methods: In the period between 21 February and 15 March 2020, we described 27 patients, living in Codogno, with anosmia. We calculated 
the incidence of the anosmia symptom in our patients in the period following the first diagnosis of COVID- 19 in Italy (February 21, 2020/
March 15, 2020) and then compared it to the incidences relating to the same period of the years 2019 and 2018 and to the incidences in 
other periods from 1 January 2018. We then analysed the results through test χ2 in order to verify a statistical significance in the results.
Results: We observed a statistically significant increase in the incidence of the anosmia symptom in the period between 21 February and 15 
March of 2020 compared to the incidence of the same symptom in other periods
Conclusion: The interpretation of the results leads us to argue that anosmia may be a symptom related to SARS-Cov2 infection. This symp-
tom could be significant in paucisymptomatic patients who represent a potential viral transmission reservoir. In this regard, in this age of 
pandemic, when doctors observe patients with anosmia, they should consider SARS-Cov 2 infection in the differential diagnosis.
Keywords: Anosmia, coronavirus epidemic, neurotropism, SARS-Cov 2, world pandemic.

Introduction

On February 21, 2020, the first case of COVID-19 (CO-Corona 
VI-virus D-disease 2019, the name that WHO has attributed to 
the new coronavirus disease) in Italy was diagnosed at the Co-
dogno Hospital. The causative agent is a new Coronavirus de-
fined by the International Committee on Taxonomy of Viruses 
SARS-Cov 2 (Severe Acute Respiratory Syndrome – Corona-
virus – 2) (1). It is the third large-scale epidemic of the 21st 
century related to Coronavirus infection after SARS-Cov (Se-
vere Acute Respiratory Syndrome – Coronavirus) in 2002 and 
MERS-Cov (Middle East Respiratory Syndrome – Coronavirus) 
in 2012 (2).

Chan JF et al. (3) confirmed human to human transmission of 
the virus through respiratory droplets, and the transmissibility 
by fecal-oral route has been hypothesized (4). These modes of 
transmission make the expansion of the disease very rapid (5, 
6). Compared to previous Coronavirus epidemics, COVID-19 

is more easily transmitted. In fact, from November 2019 to 
February 2020 there were 75199 cases recorded. SARS had 
affected 8098 patients from November 2002 to July 2003, 
MERS had affected 2496 people from April to November 
2012. The mortality rate of COVID-19 seems to be currently 
lower (2.67%) than the other 2 epidemics (9.60% and 34.40% 
respectively) (5).

Compared to the known coronaviruses which generally in-
volved an incubation of 2-4 days, SARS-Cov 2 has a longer in-
cubation time (1-14 days) (5, 6). COVID-19 has several clinical 
manifestations. More often it appears with an aspecific picture 
characterized by fever, asthenia, malaise and cough. Compared 
to other Coronaviruses, SARS-Cov2 would appear to affect 
the upper respiratory tract less. In some cases, gastrointestinal 
disorders are reported. Older and debilitated people are more 
exposed to the infection and its complications and can devel-
op ARDS (Acute Respiratory Distress Syndrome) and multi-
ple-organ failure (7).
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In our opinion the disease that we are therefore going to face 
presents some critical points. The first is represented by the 
danger of the disease, the second is linked to its extreme dif-
fusion favoured by the numerous interpersonal and globalized 
contacts that modern society imposes. The third critical point, 
according to the “Diagnosis and treatment scheme for novel 
coronavirus pneumonia trial 6th edition” is given by the poten-
tial contagiousness of asymptomatic and paucisymptomatic 
subjects, which in our opinion could represent the portion of 
the population least sensitive to the problem of viral spread 
and the consequent containment of the infection (5).

In this study, we propose Anosmia as a frequent, but little con-
sidered symptom in SARS-Cov 2 infections, in order to hope 
for a scrupulous observation of the rules of contagion contain-
ment even in subjects only affected by this disorder.

Methods

We conducted a retrospective study analyzing data expressed 
by patients in the anamnestic report. We have obtained in-
formed consent from all patients for the use of these data 
and all data have been used completely anonymously in accor-
dance with current legislation on privacy. Our study respects 
the principles of the Helsinki Declaration. The study focusing 
attention on patients with anosmia in the south of Lombar-
dy in the 3 weeks following the detection of the first case of 
COVID-19 in Italy. We chose a retrospective study because it 
has the advantage of providing a relatively rapid result since at 
the beginning of the study the time required for the events to 
happen had already elapsed.

Codogno (home of the first Italian diagnosis COVID-19) and 
other 11 municipalities are considered an epidemic outbreak. 
These municipalities after February 21 were literally isolated 
by government authorities in order to contain the infection 
and for this reason some drastic measures were taken includ-
ing prohibiting entry and transit and any professional activity 
deemed non-essential, including that of Medical Centers.

Between 21 February and 15 March 2020, we provided tele-
phone consultations to 40 patients who asked for advice on 
ENT problems. We observed an increase in requests for ENT 
opinion for the onset of hypo-anosmia (27 patients). We then 
calculated the incidence of the symptom in the 3 weeks fol-
lowing the first case of COVID-19 and compared it with the 
incidence of the anosmia symptom in the first weeks of the 

year (from January 1 to February 20, 2020). We then compared 
these 2 incidences with those of similar periods for 2019 and 
2018 using our database.

We used the Chi-square test to compare the incidences ob-
served in the different periods studied from January 01, 2018 
to March 15, 2020 and demonstrate with statistical signifi-
cance an increase in cases of Anosmia in COVID-19 periods.

Results

We observed a sample of 27 patients suffering from anosmia 
in the period between February 21, 2020 and March 15, 2020 
(Table 1). The observed people are made up of 17 females and 
10 males with an average age of 44 years. The average female 
age observed is of 41 years, the male age of 49. All patients re-
ported total loss of olfactory function. 10 cases have presented 
fever along with anosmia.

Main Points:

• The COVID-19 pandemic represents a global health prob-
lem with very important health and economic implications 
with easy transmissibility that would be possible also by pau-
cisymptomatic subjects

• The need to contain the spread of the epidemic leads us to 
know the various symptomatic forms of the disease

• In our opinion, anosmia represents a possible symptom of 
COVID-19 to be taken into consideration when patients af-
fected by respiratory infections face these months

• We describe the first cases series of anosmia in Europe that 
occurred in the area of the first European epidemic outbreak

Table 1. Clinical characteristics of the 27 patients observed 
affected by anosmia. Anosmia and COVID-19: description of 
a cases series that occurred in Codogno area

Patient Age Gender Anosmia Fever Comorbidity

1 53 F Yes No No

2 27 F Yes No Diabetes

3 68 M Yes No No

4 30 M Yes Yes No

5 45 F Yes No No

6 20 M Yes No Allergy

7 74 M Yes Yes No

8 30 F Yes No No

9 71 M Yes Yes No

10 30 F Yes Yes No

11 39 F Yes No No

12 40 M Yes No No

13 48 F Yes Yes No

14 30 F Yes No No

15 43 F Yes No No

16 53 F Yes No LES

17 36 F Yes Yes No

18 35 F Yes Yes No

19 59 F Yes Yes No

20 48 F Yes No No

21 46 M Yes No No

22 42 F Yes No No

23 57 M Yes No No

24 51 F Yes Yes No

25 18 M Yes No No

26 67 M Yes No Allergy

27 29 F Yes Yes No
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As shown in Table 2 we calculated the incidences of the an-
osmia symptom for the whole of 2018 (2%), 2019 (2.5%) and 
in the first months of 2020. We noticed a significant increase 
in the incidence in 2020 (14.5%). We then analyzed shorter 
periods of time and compared them. We observed that from 
01-1 to 20-2 of 2018 (2.8%), 2019 (3.3) and 2020 (3.2%) the 
incidences are similar when compared with those relating to 
the whole of 2018 and 2019 as well as those of the period 20-2 
/ 15-3 of 2018 (3.5%) and of 2019 (2.8%). The incidence of 
Anosmia in the 3 weeks from 21-02 to 15-3, 2020 increases 
dramatically (67.5%).

We calculated the observed frequencies (Table 3) and the the-
oretical frequencies (Table 4) and we noticed a net increase in 
the observed cases [27] in the period 21-2 / 15-3, 2020 com-
pared to those expected [5] in the same period.

We performed χ2 tests to demonstrate the statistical sig-
nificance of the increase in cases of anosmia compared to 
healthy people in the period of the COVID-19 epidemic. We 
set a significance level of 0.05. Comparing the theoretical χ2 
test (0.103) with the χ2 tests calculated for the periods 01-1 / 
20-2 and 21-2 / 15-3 we observe a significant difference over 
the years in the incidence of anosmia in the period 21-2 / 15-3 
while we observe no significant difference in the periods 01-01 
/ 20-2 in the incidence of anosmia.

Discussion

On February 21 in the town of Codogno the first case of 
COVID-19 was found in Italy. The patient is a 38-year-old 
young man with bilateral interstitial pneumonia and ARDS. 
Since that day, the cases in Codogno area have multiplied ex-
ponentially. Swabs were initially available for diagnostics but af-

Table 2. Incidence of anosmia calculated in different periods from January 1, 2018 to March 15, 20. Anosmia and COVID-19: 
description of a cases series that occurred in the Codogno area

Year Time lapse Patients visited Anosmia cases Incidence

2018 1-1/31-12 1221 25 2%

1-1/20-2 213 6 2,80%

21-2/15-3 115 4 3,50%

2019 1-1/31-12 1198 30 2,50%

1-1/20-2 210 7 3,30%

21-2/15-3 107 3 2,80%

2020 1-1/15-3 227 33 14,50%

1-1/20-2 187 6 3,20%

21-2/15-3 40 27 67,50%

Table 3. Observed frequency of cases of anosmia in different time intervals. Anosmia and COVID-19: description of a cases 
series that occurred in the Codogno area

Year Time lapse Without anosmia cases Anosmia cases Total Patients

2018 1-1/20-2 207 6 213

21-2/15-3 111 4 115

2019 1-1/20-2 203 7 210

21-2/15-3 104 3 107

2020 1-1/20-2 181 6 187

21-2/15-3 13 27 40

Table 4. Theoretical frequency of anosmia cases that we would expect in the various periods observed (it is observed that 
the number of cases expected in the period February 21/March 15, 2020 is much lower than that occurred). Anosmia and 
COVID-19: description of a cases series that occurred in the Codogno area

Years Time lapse Without anosmia cases Anosmia Cases Total pazients

2018 1-1/20-2 206 7 213

21-2/15-3 100 15 115

2019 1-1/20-2 203 7 210

21-2/15-3 93 14 107

2020 1-1/20-2 181 6 187

21-2/15-3 35 5 40
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ter a few days only patients with severe respiratory syndromes 
could undergo this test to detect positivity for SARS-Cov 2. 
We therefore have a large slice of the population potentially af-
fected by COVID-19 in asymptomatic or paucisintomatic form 
remained unknown but able to transmit the virus (5).

Cascella et al. (7) distinguish several clinical manifestations 
from COVID-19. They identify a mild form (which occurs in 
about 80% of cases and is not associated with pneumonia), a 
severe form (characterized by dyspnea, tachypnea and satura-
tion in O2≤93%), and a critical phase characterized by respira-
tory failure and septic shock with dysfunction or organ failure 
(which occurs in about 5% of cases).

We have observed during the consultancy activity provided in 
these weeks an important increase in cases of anosmia in Co-
dogno area. In particular, out of 40 patients evaluated 27 had 
this symptom. Patients reported loss of olfactory function for 
some hours or days not associated with obstructive symptoms 
such as nasal congestion or muco-purulent rhinorrhea. In some 
cases, there was a slight rise in temperature. We collected the 
clinical data in Table 1.

From a clinical point of view, they all seemed to be types of 
anosmia associated with sudden sensorineural deficit of I cra-
nial nerve and in presence of an ongoing viral epidemic we sus-
pected a possible association with SARS-Cov2. This hypothe-
sis is in agreement with the results of Ling Mao et al. (8) which 
describes various neurological manifestations from COVID-19; 
he distinguishes them into 3 categories. Those with central 
involvement are dizziness, ataxia, headache, and convulsions, 
those with peripheral involvement such as Anosmia and those 
with neuromuscular interest.

The virus would reach the structures of the peripheral ner-
vous system by hematogenous and retrograde sensorineural 
pathway and when it arrived it would recognize the ACE2 (An-
giotensin-Converting Enzyme 2) receptor, also present in nu-
merous organs in addition to the central nervous system. This 
receptor would also be recognized by SARS-Cov and MERS-
Cov (9). Also, Yan-Choo et al. (10) underlines the neuroinvasive 
potential of SARS-Cov 2. The etiopathogenetic role of ACE2 
receptors would also be described in myocardial complications 
according to reports from Ying Ying Zheng et al. (11)

With this work we do not only want to show the observational 
results relating to the increase in cases of anosmia in the 3 
weeks following the detection of the first case of COVID-19 
in the population of the Codogno area (from February 21, 
2020 to March 15, 2020), but also lay the foundations for 
further studies aimed at demonstrating the hypothesis of an 
association between Anosmia and SARS-Cov2 infection (12, 
13).

In our experience, anosmia represents a rare reason for re-
questing an ENT visit. In the last year (2019), anosmia cases 
have been 30 out of a total of 1198 patients visited. In 2018, 
out of a total of 1221 patients, only 25 had complained of an-
osmia. The incidence in both cases stands at a value   of 2%. A 
similar incidence was recorded in the first weeks of the year 
(from 1 January to 20 February 2020).

Starting from 21 February and therefore in the midst of the 
COVID-19 crisis, we found 27 out of a total of 40 patients un-
dergoing ENT counseling, suffering from anosmia with an inci-
dence of 67,5%. We also calculated the incidence of anosmia 
in the periods from January 1 to February 20 of 2019 and 2018 
with results of 3,3% and 2,8% respectively and the incidence 
of the periods from February 21 to March 15 of 2019 (2,8%) 
and 2018 (3,5%).

The calculations we performed showed a statistically signifi-
cant difference over the years in the incidence of anosmia in 
the period 21-2 / 15-3 while we do not observe the significant 
difference in the periods 01-01 / 20-02 in the incidence of an-
osmia. This trend also seems confirmed by the data collected 
by Walker et al. (14)

Interpretation of these results, in view of the COVID-19 epi-
demic, appears to indicate a strong association between anos-
mia and SARS-Cov2 infection.

 At the moment one of the main weapons against SARS-Cov 2 
would seem to be the containment of contagion through iso-
lation. However, there is a significant criticality linked to the 
possibility of transmitting the virus by those asymptomatic 
or paucisymptomatic patients (5). For these, in fact, there is 
currently no diagnostic assessment using a swab. It is there-
fore essential for the effective containment of the infection 
to identify the clinical pictures associated with the infection as 
early as possible.

Normally the symptoms listed in the clinical picture of 
COVID-19 are on the one hand those of the classic upper re-
spiratory virosis (nasal congestion, sneezing, pharyngodyn-
ia, dry cough) typical of paucisymptomatic forms and on the 
other those related to the involvement of the lower respiratory 
tract such as productive cough, dyspnea up to multi-organ in-
volvement and septic shock (5, 7).

We recall that the correlation between anosmia and SARS-Cov 
2 for our patients is only hypothetical but, based on the data 
collected and analyzed, we consider it very plausible.

According to Gane et al. (15) we believe that in the age of 
COVID-19 pandemic when observing patients with anosmia 
doctors should consider SARS-Cov 2 infection in the differen-
tial diagnosis and if further studies prove this thesis we could 
reasonably resort to use of the swab also in the numerous hy-
posmic or anosmic subjects for early diagnosis of SARS-Cov2 
infection (16).

Other studies will have to clarify our hypothesis in order to eas-
ily identify an infected and contagious subpopulation and con-
sequently contain the expansion of the virus more effectively.

Conclusion

The SARS-Cov 2 infection represents a worldwide emergen-
cy due to an exponential spread and a sometimes very severe 
associated clinical picture that can lead to respiratory failure 
and death. Patients with fever and cough can be recognized 
as infected by swab and placed in isolation in case of positivity. 
However, there is a slice of asymptomatic or paucysymptom-
atic population affected by COVID-19 which represents a large 
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risk of contagion for the healthy population. In this regard, we 
suspect that anosmia represents an important and frequent 
symptom in the paucisymptomatic forms of COVID-19. In our 
opinion, in this age of pandemic, when we observe patients 
with anosmia, doctors should consider SARS-Cov 2 infection 
in the differential diagnosis.
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