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Anosmia – an independent predictor in the 
persistence of SARS-CoV-2 infection?

AbstrAct
Knowledge about the manifestations of SARS-CoV-2 infection is constantly enriching as more reports of 
the disease appear. Anosmia, which had not been linked to SARS-CoV-2 infection at the beginning of the 
pandemic outbreak, later became, through evidence, an important symptom of the disease. In the presented 
paper we studied the correlation between this symptom and the complex pathological context of patients. 
Using statistical analysis we demonstrated that anosmia can be considered an independent predictor for the 
extended period of hospitalization in patients in the study group.
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INtrODUctION

SARS-CoV-2 infection put the medical world in 
front of special challenges due to its novelty, the pleo-
morphism of the symptoms, and the complications 
presented. Observations and studies conducted around 
the world rapidly changed the perspective on this con-
dition, enriching knowledge about the disease in a 
evolutionary way. Although in the first articles, fever, 
cough and dyspnea were the most important elements 
for the definition of clinical case [1,2], later other 
symptoms completed the clinical picture of the dis-
ease. Anosmia was recognized to be a common symp-
tom in all current studies, although did not appear in 
the first reports of researchers in China [3], and was 
initially reported anecdotally on social networks dur-
ing February and March 2020. Recent studies report 
that olfactory disorders appear with a frequency be-

tween 38-86% [4,5,6]. This big variation between 
percentages can be explained by the difficulty of mak-
ing an objective assessment of this symptom, the data 
presented in most published works being obtained 
subjectively by self-assessment of patients. The 
mechanism of anosmia is not yet fully understood, but 
most authors believe that there is no neuronal dam-
age, and the mechanism is most likely in correlation 
with local inflammation of the olfactory epithelium. 
Unlike neurons that do not have the ACE2 receptors 
that are involved in the intracellular penetration of the 
virus, olfactory epithelial cells express large amounts 
of this receptor [7]. These findings indicate that olfac-
tory dysfunction is an important symptom of  
COVID-19 [8] and can be considered a highly sug-
gestive marker of infection in the population.

The present paper evaluates anosmia in correlation 
with the symptomatology and the severity of the dis-
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ease, and also with the duration of hospitalization, 
comparing our results with data from the literature.

ObJEctIVE

Evaluating anosmia as a predictive factor of evolu-
tion of SARS-CoV-2 infection.

MAtErIALs AND MEtHODs

Cluster composition

We used the medical data of some patients hospi-
talized in “Dr. Victor Babes“ Hospital for Infectious 
and Tropical Diseases in Bucharest, after signing an 
informed consent. We considered eligible 100 patients 
hospitalized in Clinical Department II of Adult Infec-
tious Diseases from 28th of March 2020, when the first 
patients infected with SARS-CoV-2 were admitted 
here. The exclusion criteria were: patients who did not 
sign the informed consent and those who could not 
give information on the sense of smell. Thus, 8 pa-
tients were excluded: 2 children under 5 years of age 
and 6 elderly patients with degenerative neuropsychi-
atric disorders, the group being completed with the 
following 8 chronologically hospitalized patients, 
who met the inclusion criteria. The evaluation method 
was through direct questioning and by offering to 
smell strong odorizing substances (alcohol-based dis-
infectants), patients being invited to evaluate both the 
presence of the sense of smell and its quality.

Statistical methods used

Patient data was collected in an Excel file and sta-
tistical processing was performed using IBM SPSS 
v.20 and Medcalc® – the online version. Scalar data 
(continuous data) were analyzed with the F test (for 
those with normal distribution) and with non-para-
metric tests for those with non-normal distribution. 
Categorical data were analyzed with the Pearson-Chi 
square test (for 2x2 type tables) and with the Fisher 
accuracy test (for tables larger than 2x2). To identify 
the risk factors, linear regressions (for continuous 
data) and binomial logistic regressions (dichotomous 
data) were performed. The critical probability level 
for statistical tests was p < 0.05.

rEsULts AND DIscUssIONs

The studied group consisted of 49 women and 51 
men, aged between 5 and 72 years, the median age 

being 41 years. The median age was 41 years for 
women and 40 for men. The age distribution is shown 
in figure 1.

FIGURE 1. Distribution by age groups

In symptomatic patients, the clinical onset was 4 
days before the time of hospitalization (median val-
ues). In the asymptomatic patients group, the clinical 
onset was considered the first day of hospitalization, 
which most often corresponded with the day that these 
patients were tested positive for SARS-CoV-2.

The symptoms described by patients at the time of 
clinical onset or occurring later are summarized in 
figure 2.

FIGURE 2. Main symptoms in hospitalized patients

We found that cough was the most common inau-
gural symptom in the study group, followed by fever, 
anosmia, headache and myalgia. In patients with fe-
ver and fatigue, these were found only at the onset of 
the disease, while the rest of the symptoms appeared 
both at the beginning and during the course of the dis-
ease. Overall, the symptoms encountered were (or-
dered by frequency): cough (66%), anosmia (40%), 
diarrhea (37%), fever (36%), headache (31%), and 
myalgias (28%). In the studied group, asthenia was 
encountered with the lowest frequency (13%). Com-
pared with other studies [3,9,10] we found that fever 
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and asthenia occurred with a lower frequency in our 
group, while diarrhea and headache had a higher fre-
quency of occurrence. Anosmia and dysgeusia were 
within the percentage ranges described in the litera-
ture.

Next, we evaluated the days of occurrence and the 
persistence of the main symptoms in the patients stud-
ied. Below we have represented graphically, calculat-
ing the average values, the days of appearance and the 
persistence of the main symptoms (figure 3).

As expected, the main symptom (cough) had the 
longest period of manifestation (9.8 days), followed 
by anosmia and dysgeusia with an average duration of 
about 7 days, both appearing about 3 days after onset. 
The last element that appeared chronologically in the 
evolution of the disease seems to be diarrhea, more 
than 4 days after the onset. The appearance of this 
symptom may have a mixed causality, both in the con-
text of SARS-CoV-2 infection and of hydroxychloro-
quine administered according to the national treat-
ment protocol [11,12].

Being the second symptom in frequency and persis-
tence, we studied anosmia in correlation with the other 
symptoms and with the evolution of the disease (table 1).

The table 1 shows that the age and body mass in-
dex of patients (BMI) do not influence the appearance 
of anosmia, but females are much more affected than 
males, an observation that has been found in the lit-

erature [5,6]. Regarding females, neither age (p = 
0.685), nor BMI (p = 0.253) correlated with anosmia. 
In addition, we compared patients with BMI over 31 
with those with BMI below 25 (obese vs. normal 
weight), but without showing significant differences.

We studied the presence of anosmia in correlation 
with pre-existing comorbidities, which is shown in 
the table below. Depending on the presence of anos-
mia, we compared patients with at least one comor-
bidity with those without comorbidities, later detail-
ing in the case of patients with the most important 
comorbidities (table 2).

TABLE 2. Comorbidities vs. anosmia
Variable / popula-
tion, N = 100

Normosmia
n = 60

Anosmia
n = 40

p-value

Comorbidities (n, %) 39(65.0) 17(42.5) P = 0.026
Hypertension (n, %) 14(23.3) 6(15.0) P = 0.307
DM (n, %) 5(8.3) 2(5.0) P = 0.522

Other comorbidities (neoplasms, autoimmune dis-
eases, chronic hepatitis etc.) were not taken into ac-
count due to the small number of patients, not statisti-
cally interpretable in our group. The table above 
shows that patients without comorbidities had more 
frequent anosmia (p = 0.026), but, taken separately, 
the presence of diabetes mellitus (DM) or hyperten-
sion was not statistically significant.

FIGURE 3. Appearance and persistence of the main symptoms (number of days 
– average values)

TABLE 1. General characteristics of the group
Variable / population, 
N = 100

Normosmia
n = 60

Anosmia
n = 40

p-value

General age (mean, 
CI 95%)

40.13(35.53-44.74) 36.48(32.04-40.91) P = 0.276

Gender n (%) M37(61.7), F23(38.3) M12(38.3), F28(70.0) P = 0.002
BMI (kg/mp) 26.80 (25.15-28.45) 26.08(24.32-27.83) P = 0.546
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Next, we evaluated the presence of anosmia in cor-
relation with the severity of the clinical disease. For 
this, we divided the patients according to severity 
from 0 = asymptomatic to 3 = severe evolution. The 
studied group did not include critical patients. We did 
not find statistically significant differences in these 
categories (p = 0.546).

Taking into account the data from the literature 
[13,14], we followed the biological samples consid-
ered to be predictors of severe evolution: lympho-
cytes, neutrophil / lymphocyte ratio (N / L), LDH 
value, inflammatory syndrome (CRP), D-dimer value 
and of interleukin-6. We considered their values at 
hospitalization and followed them during the first 10 
days after the onset of the disease, which coincided 
with the average period of anosmia. ANOVA analyzes 
of these values found no statistically significant dif-
ferences between patients with or without anosmia. 
Correlating these results with the clinical classifica-
tion of patients, it results that anosmia was not predic-
tive for the clinical evolution (favorable or not) of the 
patients in the studied group.

Since anosmia is considered to be a direct conse-
quence of the presence of the virus in the olfactory 
mucosa, which is a route of penetration of many viral 
infections to the central nervous system [15], we com-
pared the headache with a significant duration (over 
48 hours) with the presence or not of anosmia in the 
hypothesis of a possible subclinical encephalitic in-
volvement. In the statistical analysis we did not find a 
significant correlation between these two symptoms 
(p = 0.226). It should be noted that none of the pa-
tients in the study group showed neurological changes 
during hospitalization.

We also evaluated the other symptoms described 
by patients (fig. 2), which appeared both at the begin-
ning and during the disease, but even in these situa-
tions we did not find correlations with statistical sig-
nificance.

In our study we evaluated both the hospitalization 
period and the period until we obtained negative 
SARS-CoV-2 RT-PCR samples depending on the 
main symptoms described both at the clinical onset 
and at the time of hospitalization. Regarding the pe-
riod of evolution of the infection and the period of 
hospitalization, we found that anosmia was a factor in 
prolonging the period of hospitalization and the num-
ber of days until we obtained negative RT-PCR sam-
ples, both values having statistical significance, while 

in the case of myalgias, the statistical significance 
was present only in the case of the hospitalization pe-
riod (table 3). The other symptoms do not appear to 
significantly influence the periods of infection or hos-
pitalization.

TABLE 3. Period of hospitalization / negation of samples
Variable / 
population, N = 100

Normosmia
n = 60

Anosmia
n = 40

p-value

Hospitaliza����ys 
(mean, CI95%)

12.50
(11.48-13.52)

14.33
(13.19-15.46)

P = 0.021

Days un���taining 
nega��e samples 
(mean, CI95%)

15.50
(14.21-16.79)

17.63
(16.01-19.24)

P = 0.040

No myalgia
n = 72

Myalgia
N = 28

Hospitaliza����ys 
(mean)

12.71 14.57 P = 0.031

Days un���taining 
nega��e samples 
(mean)

15.85 17.64 P = 0.114

The following table, which shows the averages of 
the calculated days, shows that in patients who had 
both symptoms present, the periods were longer com-
pared to those who presented only anosmia, this not 
necessarily compared to patients who had only myal-
gias (table 4).

TABLE 4. Mean number of hospitalization days / days until 
negative sample
Variable Myalgia + 

Anosmia
Anosmia P-value

Hospitaliza����ys 16.15 13.44 P=0.022
Days un����a��e 
sample

20.23 16.37 P=0.021

Myalgia + 
anosmia

Myalgia 

Hospitaliza����ys 13.14 12.30 P=0.493
Days un����a��e 
sample

15.43 15.52 P=0.952

Because only myalgias and anosmia had statistical 
significance, following bivariate analysis, only these 
symptoms were selected, to see which of them influ-
ences as an independent predictor the number of hos-
pitalization days or obtaining a negative RT-PCR re-
sult. For this, linear regression equations were 
performed for each of the periods:

1. Number of days of hospitalization (days of 
anosmia and days with myalgias). The linear regres-
sion equation is not statistically significant (p = 
0.066), the two predictors not statistically significant-
ly influencing the result (anosmia p = 0.060, myalgias 
p = 0.710).
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2. Number of days until negativity (days with 
anosmia and days with myalgias). The regression 
equation is not statistically significant (p = 0.815), the 
two predictors not statistically significantly influenc-
ing the result (anosmia p = 0.740, myalgias p = 0.532).

Because the average values of the days of presence 
of anosmia and myalgias do not describe from a sta-
tistical perspective the number of days of hospitaliza-
tion and the number of days until obtaining a negative 
sample, we performed a binomial logistic regression. 
The days of hospitalization or evolution of the infec-
tion were ordered by categories, taking into account 
the distribution of the number of cases so that the 
group is distributed as evenly as possible. Thus the 
number of days of hospitalization was divided into ≤ 
12 and > 12 and the number of days until obtaining a 
negative sample was divided into ≤15 and >15.

Following the binomial logistic regression to iden-
tify independent predictors of prolongation of hospi-
talization days, it is demonstrated that both the pres-
ence of anosmia (p = 0.008) and myalgias (p = 0.040) 

increases the possibility that the patient has a hospital 
stay longer than 12 days.

Following the binomial logistic regression to iden-
tify independent predictors of prolongation of the in-
fection period, it was identified that anosmia (p = 
0.011) increases the possibility that the patient will be 
negative in more than 15 days. Myalgias did not show 
a statistically significant value (p = 0.515).

cONcLUsIONs

In the group of 100 patients evaluated in the pre-
sent study, we found the presence of the same symp-
toms found in the literature, but with different fre-
quencies. If cough is a common symptom, in the case 
of fever the percentage in our group was lower (36% 
vs. 43%). We found a higher frequency of patients 
with diarrhea (37% vs. 19%) compared to the data in 
the literature. Regarding anosmia, the data presented 
in other studies are very variable, the percentage in 
the present study being 40%, a percentage that falls 

FIGURE 4A,B. Logistic regression – categories of hospitalization days
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FIGURE 5A,B. Logistic regression – days until negativity

within the reports in the literature. Although the study 
group was relatively small, it can be deduced that the 
patients studied had some peculiarities compared to 
those described in other regions of the world.

Discussing anosmia, we found that this symptom 
was more common in women without comorbidities, 
other characteristics (age, BMI) having no influence. Re-
garding the evolution of the disease, anosmia does not 
seem to be a favorable indicator, nor a predictor of sever-
ity, both by global assessment and by comparison with 
biological factors considered as predictors of severity.

The hospitalization period was prolonged in pa-
tients with myalgia and anosmia, while the period of 

infection was prolonged in the context of anosmia. 
Since the hospitalization period depends on the date 
of admission, which has a fairly important variability, 
we consider that the period from the onset of symp-
toms until obtaining negative RT-PCR SARS-CoV-2 
samples is a better indicator for the period of infec-
tion. In this context, by logistic regression, only anos-
mia showed statistical significance. For this reason, 
we can consider that the presence of anosmia is an 
independent predictor of prolongation of the infection 
period in the studied group.
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