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ABSTRACT

Copyright © 2022 Guilan University of Medical

Sciences. Published by Guilan University of = Backoround: One of the most common symptoms of COVID-19 infection is Olfactory Dysfimction (OD).
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o Olfactory dysfunction is common in patients with COVID-19 in Northern Iran which includes hyposmia, phantos-

mia, and anosmia cases.

e Both primary and secondary phantosmia are common during the initiation of COVID-19 infection, where second-

ary phantosmia is more common.

e The prevalence of olfactory dysfunction is significantly higher in patients under 40 years of age and in females.

e Olfactory recovery occurs in about 90% of patients with COVID-19 within 3 months.

Introduction

new coronavirus was found in Wuhan,

China in 2019, which is known as CO-

VID-19 or SARS-COV-2. This virus

causes acute respiratory infection and

pneumonia, and can involve multiple

body organs. Based on serological find-
ings, the prevalence of COVID-19 was 10 times more
than other reported diseases, because only acute cases
are diagnosed and those with mild cases do not attend
medical centers [1]. Disease transmission starts before
the onset of symptoms and continues 7-10 days after the
end of symptoms. The rate of transmission is higher at
the beginning of the disease course [2].

Olfactory Dysfunction (OD), which consists of anos-
mia (loss of sense of smell), hyposmia (reduced ability to
smell), and phantosmia (distorted sense of smell), affects
almost 14-22% of people over 60 years old [3]. Nasal
and paranasal sinus diseases (i.e. chronic rhinosinusitis
with or without nasal polyps) and viral Upper Respirato-
ry Tract Infections (URTTI) are the most common causes
of OD [4]. Head trauma, aging, and neurodegenerative
disorders such as parkinsonism and Alzheimer’s disease
are other causes of OD [5]. OD usually improves after
infection; 83% of patients with OD after viral URTI,
recover within 2 years after infection [6]. Spinato et al.
in a study on 202 patients with COVID-19, reported
the prevalence of OD and dysgeusia (distorted sense
of taste) as 52% and 44%, respectively [7]. In Leichen
et al.’s study, OD or dysgeusia was observed in 64% of
patients with mild COVID-19 infection, and in 24% of
patients with severe infection. OD or dysgeusia was the
only symptom of COVID-19 infection in 3% of patients.
In 12% of patients, it was the first symptom [8]. Based
on Meinhardt’s study, OD related to COVID-19 infec-
tion was almost transient and 89% of patients recovered
completely or partially within 4 weeks after infection [9].

This study aims to determine the prevalence of OD in
patients with COVID-19 in northern Iran. Most of the
previous studies evaluated the relationship between CO-
VID-19 and hyposmia or anosmia. To our knowledge,
this is the first study that evaluates phantosmia preva-
lence, in addition to anosmia and hyposmia, in patients
hospitalized due to COVID-19 infection. As OD has a
great effect on the quality of life of patients, we followed
up the patients for three months to evaluate the recovery
rate of OD among them.

Materials and Methods
Study design and participants

In this cross-sectional study, 418 patients who were
hospitalized in the hospitals in Rasht, Iran due to CO-
VID-19 infection from March 2019 to September 2020
were screened for OD, associated clinical symptoms, un-
derlying diseases, and laboratory results. The Covid-19
diagnosis was made based on standard diagnostic kits,
symptoms, and positive lung CT scan and according to
specialists in infectious diseases or lung and respiratory
diseases. The inclusion criteria were age 15-80 years and
hospitalization in Rasht city due to COVID-19 infection
from March 2019 to September 2020. The patients who
were intubated or had decreased level of consciousness,
having any past medical history of nasal and paranasal
sinus disorders, endoscopic sinus surgery, or rthinoplasty
surgery, those with central nervous system disorders
(e.g., Alzheimer’s, epilepsy, Parkinson, or tumor), and
psychologic problems were excluded from the study.

Assessments

First, the researcher explained the study design and ob-
jectives to the patients and asked them to read and sign
an informed consent form for participation. Then, their
demographic information (age, gender, occupation, and
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place of residence), clinical information (the time of
starting and the severity of hyposmia and phantosmia,
if any), and any accompanied gustatory and neurologic
symptoms were recorded. Moreover, the presence of
dysgeusia, headache, URTI symptoms, past medical his-
tory, documented Covid-19 infection, any improvement
in OD, and history of contact with a stimulus (cigarette
or any detergent stimulus except soap) were examined.
Laboratory data including C-Reactive Protein (CRP)
level, Erythrocyte Sedimentation Rate (ESR), White
Blood Cell (WBC) count, the ratio of Neutrophil to Lym-
phocyte (Neu/Lym), Absolute Neutrophil Count (ANC),
Absolute Lymphocyte Count (ALC), Body Temperature
(BT), and peripheral oxygen saturation were also col-
lected at baseline. The severity of hyposmia was evalu-
ated using the Visual Analogue Scale (VAS) in a range
from 0 to 10; a score of 1-3 indicates mild hyposmia;
4-6, moderate; 7-8, severe hyposmia; 9-10, anosmia.
The VAS was administrated by an ENT specialist.

Statistical analysis

The collected data were entered into IBM SPSS v. 22
software (IBM Corp., Armonk, NY) for the statistical
analysis. Descriptive data were presented by frequency
(percentage) at 95% confidence interval. Kolmogorov-
Smirnov test was used for evaluating the normal distri-
bution of quantitative data. Numeric variables were de-
scribed using Median. Mann—Whitney U test was used
for qualitative data analysis, while chi-square test was
used for numerical data analysis. Multiple linear regres-
sion analysis was used to evaluate the factors (such as
contact with detergents and stimuli, history of recent
URTI, tobacco use) affecting OD in patients. A P<0.05
was considered statistically significant.

Results

Of 418 patients, 18 patients were excluded due to loss
of follow-up because of reasons such as travel, low
level of consciousness, and etc. Their age and gender
information are presented in Table 1. It was found that
62.25% of patients had a normal olfactory function, and
37.75% had OD, including mild hyposmia (2.75%),
moderate hyposmia (11%), severe hyposmia (5.25%),
primary phantosmia (10.75%), and anosmia (8%). More
specially, phantosmia was reported in 30.25% of pa-
tients. 64.46% of phantosmia cases were secondary to
hyposmia and anosmia while 35.54% had primary phan-
tosmia. Furthermore, 65.38% of participants reported
acute onset of OD.
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The Kolmogorov-Smirnov test for data related to any
improvement in OD, showed abnormal distribution;
therefore, Wilcoxon signed-rank test was used to eval-
uate the improvement of OD over time. Based on the
results, OD was improved significantly in 86% of pa-
tients in three months of follow-up without any specific
treatment (VAS score reached from 7.9 to 3.8); in more
than 50% it reached to normal olfactory function dur-
ing this 3-month period. The recovery from phantosmia
was a little different compared to hyposmia and anos-
mia; about 65% of patients reported some degrees of im-
provement , but only about 27% reported full recovery
in three months without any specific treatment.

The prevalence of OD caused by COVID-19 was sig-
nificantly more in females (P=0.002). In terms of age,
the prevalence of OD was higher in youth (<30 years),
which was statistically significant (P=0.001). In terms of
clinical symptoms (fever, myalgia, dyspnea, coughing,
sneezing, rhinorrhea, sore throat, postnasal discharge,
dysgeusia, gustatory symptoms, headache), there was
no any significant difference between the groups with
and without OD (P>0.05); the most common clinical
symptoms were cough (67%), dyspnea (60.2%), weak-
ness (57.5%), fever (39.5%), and headache (14.3%).
Peripheral oxygen saturation was higher in groups with
hyposmia in comparison with the normosmic group
(P<0.05). In terms of laboratory data, only CRP level
was higher in the group with normosmia (P=0.008);
there were no significant difference between normosmic
and hyposmic groups in other data (ESR, WBC count,
Neu/Lym, ANC, ALC, and BT) (P>0.05). In terms of
history of contact with a stimulus (cigarette or any deter-
gents except soap), there was not a statistically signifi-
cant difference between the two groups (P>0.05). The
most common underlying diseases were hypertension
(23.3%), diabetes mellitus (20.8%), and cardiac prob-
lems (14.2%); none of them had a statistically signifi-
cant relationship with hyposmia (P>0.05) (Table 2).

Discussion

One of the symptoms of COVID-19 is OD. One of
the leading causes of OD is hyposmia after infection,
but its incidence rate was not reported in our study. The
increased rate of OD during the COVID-19 pandemic
can be due to excessive attention to this infection or due
to other viruses [10]. The SARS-Cov-2 virus can reach
the central nervous system via the olfactory neurons.
Inflammatory cell infiltration and axonal damage have
been found in pathologic studies, but the damage seems
not to be directly due to the virus. Transient anosmia can
be due to inflammation through the olfactory pathway.
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Table 1. Age and gender of patients with COVID-19 infection (n=400)

No. (%)
Variables P
Total With OD Without OD

Female 181(45.20) 43(62.31) 138(41.69)

Gender 0.002
Male 219(54.80) 26(37.68) 193(58.30)
<30 years 30(7.50) 11(36.66) 19(63.33)
30-39 65(16.25) 22(33.84) 43(66.15)

Age 40-49 69(17.25) 16(23.19) 53(76.81) 0.001
50-59 71(17.75) 8(11.26) 63(88.73)
>60 years 165(41.25) 12(7.27) 153(92.72)

(DCINS

Obstruction of the nasal cavity in some patients with
anosmia due to COVID-19 has been reported [11]. OD
is currently treated by the treatment of nasal obstruction
and accompanied infections (glucocorticoids, antihista-
mines, and leukotriene inhibitors which reduce the in-
flammation and edema), and olfactory training [12].

In our study, participants were 400 patients with CO-
VID-19 infection with a mean age of 55.21£16.72 years.
Most of them were older than 50 years, which can be
due to more severe COVID-19 infection in older people.
OD was higher among younger patients (<40 years old).
OD was present in 68.4% of patients aged <40 years and
in 28.2% patients aged >40 years. Consistent with this
result, in Speth et al.’s study, OD was more common at
young patients [10], while there was no difference in
OD among different age groups in Vaira’s study [13]. In
studies by Mercante et al. and Lee et al., OD was more
common in older patients [14, 15]. Olfactory function
decreases with aging. On the other hand, OD has other
causes such as other infectious diseases and nasal and pa-
ranasal sinus disorders which can be different in various
study settings. There are different methods to evaluate
the severity of OD, which can influence the results [5, 6].

In our study, 37.75% of patients with COVID-19 had
OD (19% with hyposmia, 8% with anosmia, and 10.75%
with primary phantosmia). In Moein et al.’s study, 25%
of patients with COVID-19 infection had OD [16]. In
Lee et al.’s study, 31% of patients had OD; which is
close to its prevalence rate in our study [15]. In Speth
et al.’s study, 61.2% of patients had OD which was
moderate to severe [10]. In Vaira et al.’s study, OD was
present in 56.1% of patients; but this rate was reduced
significantly after re-assessment by quantitative olfac-

tory function tests [13]. It seems that different rates of
OD incidence among patients with COVID-19 in vari-
ous studies can be due to various assessment methods
of OD severity. Another explanation for discrepancy in
results is that OD occurrence can be different between
inpatients and outpatients, because their disease severity
and age are different.

Most patients in our study had almost normal olfac-
tory function after three months of follow-up without
any treatment (86% of patients with anosmia and hypos-
mia, 65% of patients with primary phantosmia). This is
similar to the results of Samimi Ardestani et al. which re-
ported almost full recovery of OD over one month [17].
Lee also reported similar results as most cases of OD
were recovered within 3 weeks [15]. In our study, most
of patients were female, and OD was significantly more
common in females than in males (54.4% to 24.2%). In
Leichen et al.’s study, OD was also more common in fe-
male patients [8], while there was no difference in OD
incidence rate between men and women in studies by
Vaira et al. and Moein et al. [13, 16]. In these studies,
quantitative methods were used to evaluate the olfac-
tory function, which can be the cause of different results
compared to our study.

The most common accompanying clinical symptoms
were cough (67%), dyspnea (60.2%), weakness (57.5%),
fever (39.5%), and headache (14.3%). None of them had
a statistically significant relationship with the severity of
OD. Consistent with our study, Speth et al. also found
that none of the clinical symptoms had a meaningful
relationship with the severity of OD [10]. In Mercante
et al.’s study, rhinorrhea and nasal congestion were re-
lated to the severity of hyposmia [14]. In Leichen et al.’s
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Table 2. Clinical characteristics of patients with COVID-19 infection (n=400)

Variables Groups N (%) P
Normosmia 249(62.25)
Mild hyposmia 11(2.75)
Moderate hyposmia 44(11)
Olfactory function Severe hyposmia 21(5.25) -
Anosmia 32(8)
Primary: 43(10.75)
Phantosmia
Secondary: 78(19.5)
With OD 77(50.9)
Headache 0.165
Without OD 149(59.8)
Median (Q1-Q3)
With OD 37.53 (37-38)
BT 0.248
Without OD 37.69 (37.0-38.1)
With OD 6000 (7850 — 4550)
WBC count 0.586
Without OD 6350 (8350 — 4600)
With OD 3959 (5793 — 2941)
ANC 0.275
Without OD 4480 (6314 —3064)
With OD 1238 (1869 -942)
ALC 0.547
Without OD 1290 (1699 -925)
With OD 3.21(2.34-4.32)
Neu/Lym 0.966
Without OD 3.7 (2.5-5)
With OD 70.5 (31.5-123.75)
ESR 0.422
Without OD 51 (82-27)
Without OD 26 (2-72)
CRP level 0.008
With OD 15 (2-30)
) Without OD 93 (90-95)
Peripheral oxygen
saturation 0.001
With OD 96 (94-97)

Q1= First quarter, Q3= Third quarter

study, nasal congestion was related to the severity of OD
[8]. In our study, patients with chronic rhinosinusitis and
past history of nasal and sinus disorders were excluded,
which can be the reason for discrepancy in results be-
tween our study and their studies.

The most common underlying diseases in patients
were hypertension, diabetes mellitus, and cardiac prob-
lems. None of them had a significant relationship with
OD. In Leichen et al.’s study, allergic disorders were the
most common underlying diseases [8], while in Klop-
fenstein et al.’s study, hypertension and diabetes mellitus
were more common among patients with OD [18]. In

Nemati S. et al. Olfactory Dysfunction in Patients with Covid-19. Caspian J Neurol Sci. 2022; 8(3):171-177
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studies by Lee et al. and Moien et al., there was no any
significant relationship between underlying diseases and
OD [15, 16]. Consistent with our study, Speth et al. and
Mercanta et al. showed no relationship between history
of contact with stimulus (cigarette or any detergents ex-
cept soap) and the severity of OD [10, 14]. In our study,
peripheral oxygen saturation was lower and CRP level
was higher in the normosmic group in comparison with
the hyposmic group at baseline. Both parameters indi-
cate more severe forms of the disease; it seems that OD
is not more common in patients with severe COVID-19
infection. This can be due to the less attention of these
patients to less important symptoms such as OD. The
higher CRP levels in the normosmic group can be due to
more immune system reaction against COVID-19 infec-
tion; which leads to preventing damage to the olfactory
neurons by the virus. Indeed one may think OD is main-
ly due to the neurotropic property of COVID-19 virus,
while other more intense involvements, such as pulmo-
nary infection or other organ dysfunctions may be due
to the host immunological reactions against COVID-19
virus. In patients with and without OD, peripheral oxy-
gen saturation levels were above 90%, but there was no
significant difference between them.

To the best of our knowledge, the present study is a
first study that surveyed phantosmia in patients with
COVID-19. The relationship between peripheral blood
oxygen saturation and the severity of OD has not been
investigated yet; therefore, further studies are recom-
mended for its assessment. One of the limitations in our
study was the short-term follow-up of patients with OD,
especially phantosmia cases. For future studies, we rec-
ommend using quantitative and more objective tests to
screen OD and its changes more exactly over time. Clin-
ical trials with different treatment modalities, including
olfactory re-training therapies are also recommended.

Conclusion

OD is common in patients with COVID-19 infection in
northern Iran, which includes hyposmia, phantosmia, and
anosmia cases. Both primary and secondary phantosmia
are common during the initiation of the disease, where
secondary phantosmia is more common. The prevalence
of OD is significantly higher in patients with COVID-19
aged <40 years and in females. Olfactory recovery occurs
in about 90% of these patients within 3 months.

¢ Caspian Journal of
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