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Abstract
Many patients with olfactory disorders were referred during the COVID-19 pandemic in 2020. The aim of this study was
to detect outpatient cases with olfactory and taste disorders suspected to mild form of COVID-19 disease in Gorgan city
in the north of Iran retrospectively. This study was performed on patients who had the complaints of olfactory disorders
during 03/01/2020 to 04/01/2020. They also had the mild symptoms of upper respiratory tract infection. The control
group included patients who had similar symptoms during this period but did not report olfactory or taste disturbances.
Due to the limitations of serologic kits, this study was performed 2–3 months after the onset of symptoms. The number
of patients and controls was 72 and 36 respectively. The range and the mean ± SD of patient’s age were 21–63 and
39.82 ± 9.82 years. In both groups, 44.44% were male and 55.56% were female. The time interval between the onset of
symptoms and the serologic tests in both groups was 91.11 ± 16.20 days. In the cases and controls, the IgG titer was
positive in 44.4% and 22.2% and the IgM titer was positive in 5.6% and 8.3% respectively. IgG antibody titers were
higher in cases than in the control group (P = 0.024). There was no correlation among antibody titers and the severity of
olfactory disturbances, the gender, and the age. The high COVID-19 IgG antibody titer in patients with olfactory
disorder during the pandemic can probably be considered as a warning complaint of COVID-19 and may be used for
isolation plans.

Keywords COVID-19 . IgG . IgM . Olfactory . Taste . Anosmia

Introduction

Three groups of pathologies can cause olfactory disturbances,
including chronic sinonasal disease, stroke, and viral infec-
tions of the upper respiratory tract [1]. Acute anosmia or
hyposmia is stressful [2]. The olfaction has an important rela-
tionship with taste buds. Patients with hyposmia and anosmia
usually have gustatory disorders [3]. Olfactory disorders have
seasonal prevalence and its rate in men and women are not the
same [4–6]. Many viruses have been identified as causing the
upper respiratory tract infection [7]. Some viruses have also
been isolated from the nasal secretions of patients with post-
viral olfactory disorders, P.V.O.D. [8]. There have been vari-
ous reports about the olfactory and taste disturbances caused
by viruses [9]. Despite the prevalence of viral diseases in
certain seasons of the year, the number of patients with olfac-
tory and taste disorders is limited. During the COVID-19 pan-
demic, which involved a large number of patients with upper
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respiratory tract infections, the number of cases with olfactory
and taste disorders increased unexpectedly and reinforced the
hypothesis that coronavirus may be the cause of the disorder
[2, 10]. So far, many types of coronaviruses have been iden-
tified. They cause a wide range of respiratory infections in
humans from common colds to Middle East respiratory syn-
drome (MERS) and severe acute respiratory syndrome
(SARS). The COVID-19 virus has unpredictable outbreaks
and symptoms, and in addition to the symptoms of the upper
respiratory tract, some of its unknown manifestations are still
growingly clarified by further research. The reported preva-
lence for olfactory and taste disorders in COVID-19 is very
different and varies from 5 to 68% [11–14]. Real-time PCR is
the most reliable laboratory diagnosis of COVID-19. In this
method, nasopharyngeal secretions are sampled with a swab.
Real-time PCR is usually performed in acute and early phases
of the disease and need the presence of viral shedding
[15–17]. In terms of serological response, initially the IgM
antibody is predominant. However, its titer is low and its se-
roconversion is short. The IgG response is delayed but has
higher titer and it will remain stable in the serum for longer
period. Therefore, a high IgG titer may be an indicator of
previous infection [18]. Coronavirus can be rapidly transmit-
ted in the community due to its very high transmission power
as well as false negative results of real-time PCR tests in acute
phase [15]. Exclusive testing may not be possible due to some
limitations. Therefore, symptoms that are more suspicious for
COVID-19 infection may potentially be useful for isolation
advices. One of the symptoms that is more clear and under-
standable to the patient is olfactory and taste disorders.
Therefore, this study was performed to evaluate the COVID-
19 IgM and IgG titers in patients with olfactory and taste
disorders at the peak of pandemic in Gorgan city in the north
of Iran during March and April 2020.

Material and Methods

This cross-sectional study was performed on patients who
referred to the clinic for olfactory and taste disorders in the
Gorgan city in the north of Iran from 1/03/2020 to 04/1/2020.
They also had manifestations of upper respiratory tract infec-
tion. The study protocol was confirmed by the research coun-
cil of Golestan University of Medical Sciences. The ethic
number was IR.GOUMS.REC.1399.032. Because all patients
had no occupational or other gains, we did not use additional
tests for evaluation of olfactory and taste disorders and the
classification of olfactory and taste disorders to complete or
partial deficits types was done according to self-reporting [19].
These patients were examined by an ENT specialist and those
with nasal obstructive lesions or with previous history of ol-
factory disorders, as well as those who had tumor or polypoid
lesions were excluded from the study. The study data included

age, sex, other symptoms of upper respiratory tract infection,
the time interval from the onset of the disease to the onset of
olfactory and taste disorders, their severity (complete or partial
loss of smell and taste), time interval to serologic test, and the
titer of COVID-19 IgM and IgG. Due to the high volume of
hospitalized patients and the limitation of laboratory facilities
during the pandemic, including real-time PCR tests, it was not
done for all patients. The production of commercially avail-
able COVID-19 IgG and IgM kits was 2–3 months after the
peak of pandemic in Gorgan. There was several week time-lag
between onset of symptoms and serologic tests. The serolog-
ical test was performed by the PISHTAZTEB ELISA kit made
in Iran. This kit measured the titer of antibodies against the
antigen-N of virus nucleus cover. The sensitivity and specific-
ity of SARS-CoV-2 IgM test were 79.4% and 97.3%, respec-
tively, and for the SARS-CoV-2 IgG, it was 94.1 and 98.3%,
respectively. The cut-off value was determined based on the
optical absorption of negative control samples and the value of
cut-off index was calculated by dividing the sample optical
absorption by the cut-off value. The values above 1.1 were
considered positive and below 0.9 were considered negative.
According to the pilot study, the initial estimate for positive
cases of antibody titer was 19 and 56%. The sample size was
calculated in two groups based on this estimation with 95%
confidence level and 90% test power and the 2 to 1 ratio for
case and control groups. The calculated sample size was 72 for
the case group and 36 for the control group. The two groups
were matched as much as possible in terms of gender and age
group. The control group included patients who had symp-
toms of upper respiratory tract infection during this period
but did not report olfactory or taste disturbances. Patients in
both groups were classified into three age clusters: under 30,
45–30, and over 45 years of age. All data were analyzed using
IBM SPSS 16 statistical software and the exact Fisher’s test,
χ2 ,and Mann-Whitney’s nonparametric test were applied.
The significance level of all tests was considered 0.05. Data
was expressed as mean ± SD.

Results

In this study, the sample size included 108 patients with upper
respiratory tract infection. The case group was 72 patients
with olfactory and taste disorders and the control group was
36 patients without olfactory and taste disorders. In both
groups, 44.44% were male and 55.56% were female. The
mean age in the cases was 39.82 ± 9.82 and in the controls
was 39.69 ± 8.67 years and had no statistical difference (P =
0.923). The age distribution of patients in age clusters was
similar and did not have statistical differences. The highest
number of patients in both groups was in the age cluster of
30–45 years (Table 1).
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The distribution of the patient’s olfactory and taste disor-
ders according to the severity of the disorder, age clusters, and
gender is shown in Table 2.

The time interval between the onset of general symptoms
and the onset of olfactory and taste disturbances in the case
group was 0–10 days. Also, the mean of the time interval
between the onset of olfactory and taste disturbances until
the serologic test was 91.11 ± 16.20 days. The rate of IgM-
positive antibody test in the case group was 5.6% and in the
control group was 8.3% and according to the exact Fisher test,
had no statistical difference (P = 0.429). The rate of IgG-
positive antibody test was 44.4% in the case group and

22.2% in the control group and had statistical difference
(P = 0.024). In both groups, the percentage of positive IgG
and IgM antibody tests in terms of gender distribution had
no statistical difference (Table 3).

The mean of IgM antibody titer in the case and control
groups was 0.53 ± 1.87 and 0.34 ± 0.54, respectively. Due to
the lack of normality assumption and according to the result of
Mann-Whitney’s test, they had no statistical difference (P =
0.69). The mean of IgG antibody titer in the case and control
groups was 2.95 ± 4.84 and 0.93 ± 2.17, respectively. Due to
the lack of normality assumption and according to the result of
Mann-Whitney’s test, they had statistical difference (P =

Table 2 Distribution of olfactory and taste disorders in patients in the case group according to the severity of the disorder, age clusters, and gender (n =
72)

Type of olfactory and taste disorders Age (year) Woman Man Total
Number (%) Number (%) Number (%)

Complete lack of smell 30 < 7 (20.0) 5 (29.4) 12 (23.1)

30–45 19 (54.3) 6 (35.3) 25 (48.1)

45 < 9 (25.7) 6 (35.3) 15 (28.8)

Total 35 (67.31) 17 (32.69) 52 (100)

Relative reduction of olfaction 30 < 1 (20) 0 (0) 1 (5)

30–45 1 (20) 5 (33.3) 6 (30)

45 < 3 (60) 10 (67.7) 13 (65)

Total 5 (25) 15 (75) 20 (100)

Complete lack of taste 30 < 7 (20.6) 5 (29.4) 12 (23.5)

30–45 19 (55.9) 5 (29.4) 24 (47.1)

45 < 8 (23.5) 7 (41.2) 15 (29.4)

Total 34 (66.7) 12 (33.3) 51 (100)

Relative decrease in taste 30 < 1 (16.7) 0 (0) 1 (4.8)

30–45 1 (16.7) 6 (40) 7 (33.3)

45 < 4 (66.7) 9 (60) 13 (61.9)

Total 6 (28.6) 15 (71.4) 21 (100)

Table 1 Demographic characteristics of case and control groups by gender and age clusters (n = 108)

Characteristics Age (year) Cases (72) Controls (36) Total (108)

Numbers (%) 30 < 13 (18.06) 4 (11.11) 17 (15.74)

30–45 31 (43.06) 24 (66.67) 55 (50.93)

45 < 28 (38.89) 8 (22.22) 36 (33.33)

Total 72 (67) 36 (33) 108 (100)

Women:men (ratio) 30 < 8:5 (1.6) 2:2 (1) 10.:7 (1.43)

30–45 20:11 (1.82) 14:10 (1.4) 34:21 (1.62)

45 < 12:16 (0.75) 4:4 (1) 16:20 (0.8)

Total 40:32 (1.25) 20:16 (1.25) 60:48 (1.25)

Mean ± SD of age (years) 30 < 25.54 ± 2.47 24.25 ± 1.71 25.24 ± 2.33

30–45 36.45 ± 4.41 38.21 ± 4.10 37.22 ± 4.33

45 < 50.36 ± 4.92 51.87 ± 4.85 50.69 ± 4.87

Total 39.82 ± 9.82 39.69 ± 8.67 39.82 ± 9.75
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0.029). The number of positive IgM and IgG antibody tests
and the mean of them according to the severity of olfactory
and taste disorders are presented in Table 4.

The severity of olfactory and taste disturbances and the
complete or partial recovery of the disorder according to the
gender are presented in Table 5.

There was not any significant relationship between severity
of olfactory and taste disturbances, the time interval until the
antibody test, the rate of recovery of olfactory and taste disor-
ders during this period, and the IgG and IgM antibody titers
(Table 6).

Discussion

This study was conducted at the peak of the corona pandemic
period between 03/1/2020 and 04/20/120 in Gorgan city in the

north of Iran. Seventy-two patients with olfactory and taste
disorders were examined. 55.5% of them were women and
44.5% of them were men. The women were reported more
likely to develop olfactory dysfunction [5, 8]. Tian.j et al.
reported a higher rate of female-to-male ratio of viral olfactory
disorders [4]. In our study, the range of age was between 21
and 63 years and the mean of age was 39.82 ± 9.82 years.
Doty et al. reported the olfactory disorder in older age [6].
de Haro-Licer et al. reported the maximum prevalence at age
50 [5]. Quint et al. reported that the maximum prevalence of
olfactory impairment had occurred at 50-year-old age [8].
Tiun.j et al. also stated that older people were more susceptible
and had worse prognosis [4]. Our results are different from the
results of the above mentioned studies. They reported the ol-
factory disorders at higher ages. One reason for this difference
may be caused by sampling method. We used an outpatient
setting for random selection of cases and they were usually in

Table 4 Number of positive IgM and IgG antibody titers of case and control groups and the mean and standard deviations of them according to the
severity of olfactory and taste disorders (n = 108)

Study groups Age
(year)

IgM IgG

Women Men Women Men

Number
(%)

Mean ±
SD

Number
(%)

Mean ±
SD

Number
(%)

Mean ±
SD

Number
(%)

Mean ±
SD

Cases (72) Complete lack of smell 30 < 7 (20) 0.274 (0.262) 5 (29.4) 0.266 (0.264) 7 (20) 1.434 (1.328) 5 (29.4) 0.756 (1.01)
30–45 19 (54.3) 1.16 (3.568) 6 (35.3) 0.422 (0.505) 19 (54.3) 1.405 (2.678) 6 (35.3) 3.232 (5.462)
45 < 9 (25.7) 0.229 (0.238) 6 (35.3) 0.272 (0.378) 9 (25.7) 2.973 (3.864) 6 (35.3) 8.183 (7.261)
Total 35 (100) 0.743 (2.641) 17 (100) 0.323 (0.384) 35 (100) 1.814 (2.846) 17 (100) 4.251 (6.005)

Relative reduction of
olfaction

30 < 1 (20) 0.46 (-) 0 (0) - 1 (20) 0.14 (-) 0 (0) -
30–45 1 (20) 0.24 (-) 5 (33.3) 0.11 (0.113) 1 (20) 0.51 (-) 5 (33.3) 0.436 (0.578)
45 < 3 (60) 0.973 (1.275) 10 (66.7) 0.238 (0.3) 3 (60) 6.647 (6.644) 10 (66.7) 6.009 (7.445)
Total 5 (100) 0.724 (0.967) 15 (100) 0.195 (0.265) 5 (100) 2.918 (5.263) 15 (100) 3.843 (6.567)

Complete lack of taste 30 < 7 (20.6) 0.274 (0.262) 5 (29.4) 0.266 (0.264) 7 (20.6) 1.434 (1.328) 5 (29.4) 0.756 (1.01)
30–45 19 (55.9) 1.173 (3.564) 5 (29.4) 0.504 (0.518) 19 (55.9) 1.411 (2.676) 5 (29.4) 3.878 (5.845)
45 < 8 (23.5) 0.236 (0.253) 7 (41.2) 0.327 (0.375) 8 (23.5) 3.345 (3.955) 7 (41.2) 9.723 (7.78)
Total 34 (100) 0.767 (2.678) 17 (100) 0.361 (0.383) 34 (100) 1.871 (2.869) 17 (100) 5.366 (6.865)

Relative decrease in taste 30 < 1 (16.7) 0.46 (-) 0 (0) - 1 (16.7) 0.14 (-) 0 (0) -
30–45 1 (16.7) 0.00 (-) 6 (40) 0.093 (0.109) 1 (16.7) 0.39 (-) 6 (40) 0.363 (0.547)
45 < 4 (66.6) 0.772 (1.116) 9 (60) 0.191 (0.277) 4 (66.6) 3.485 (5.902) 9 (60) 4.57 (6.25)
Total 6 (100) 0.925 (0.92) 15 (100) 0.152 (0.225) 6 (100) 2.412 (4.865) 15 (100) 2.887 (5.194)

Control (36) 30 < 2 (10) 0.14 (0.057) 2 (12.5) 0.02 (0.014) 2 (10) 0.095 (0.078) 2 (12.5) 0.005 (0.007)
30–45 14 (70) 0.306 (0.297) 10 (62.5) 0.188 (0.202) 14 (70) 0.679 (1.015) 10 (62.5) 0.52 (0.814)
45 < 4 (20) 1.155 (1.316) 4 (25) 0.32 (0.399) 4 (20) 1.342 (1.482) 4 (25) 3.325 (6.026)
Total 20 (100) 0.459 (0.681) 16 (100) 0.2 (0.254) 20 (100) 0.753 (1.084) 16 (100) 1.157 (3.059)

Table 3 Frequency distribution of antibody titers in the case and control groups by gender (n = 108)

Cases (72) Controls (36) P value

Women Men Total Women Men Total
Number (%) Number (%) Number (%) Number (%) Number (%) Number (%)

Positive cases of IgM—number (%) 2 (5) 2 (6.3) 4 (5.6) 3 (15) 0 (0) 3 (8.3) 0.429

Negative cases of IgM—number (%) 38 (95) 30 (93.8) 68 (94.4) 17 (85) 16 (100) 33 (91.7) 0.201

Positive cases of IgG—number (%) 17 (42.5) 15 (46.09) 32 (44.4) 5 (25) 3 (18.8) 8 (22.2) 0.024

Negative cases of IgG—number (%) 23 (57.5) 17 (53.1) 40 (55.6) 15 (75) 13 (81.3) 28 (77.8) 0.185
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a better general condition. However, the rate of hospital ad-
mission is generally higher in older peoples. In our study, the
patients were affected between 03/20/20 and 20/04/20, and
after this date, the prevalence of the COVID-19 had dropped
to lower level. One study found a high prevalence of olfactory
disturbances in the May and June months and lower in the
winter season [20]. de Haro-Licer et al. reported a more com-
mon olfactory disturbance in spring and summer [5]. The time
window of olfactory disorder in our study is different from
other studies. This is due to time of COVID-19 pandemic in
Gorgan city in the north of Iran, which peaked from 03/1/2020
to 04/20/12020. There are different reports about the serologic
response and antibody tests of COVID-19. However, the as-
sociations or relationships between specific COVID-19 IgG or
IgM antibodies titer with the viral load, infectivity, and immu-
nity need more study [21–29].

Nagasawa et al. studied 26 hospitalized COVID-19 pa-
tients with pneumonia. They reported specific COVID-19
IgG or IgM antibodies seroconversion using 3 different
ELISA kits and reported that the sensitivity of these antibodies
was 100% after 2 weeks. They did not observe any differences

in the antibodies titer or their trends between moderate and
sever cases of COVID-19 disease. However, they suggested
that seroprevalence can provide informative data in subacute
phases of disease for planning health programs or isolation
policies [31]. Our data was in favor to this suggestion and
indicated that the serologic survey may be used for detection
of missed cases of COVID-19 or for tracing the spread of this
disease. Bentivegna et al. reported a case with complex pattern
of seroconversion and seroreversion of specific COVID-19
IgG or IgM antibodies along with different RT-PCR tests that
changes from positive to negative and then again to positive
results. They suggest that antibodies may be effective against
sever form of COVID-19 disease [31]. Our data did not show
any correlation among antibody titers and the severity of ol-
factory disturbances, the gender, and the age. These finding
were somewhat similar to result of Nagasawa et al. [30].
Markaronidis et al. reported the seroprevalence of specific
COVID-19 IgG or IgM antibodies in 590 cases with olfactory
or taste disorders. There were no other clinical symptoms in
40% of seropositive cases. The highest rate of seroconversion
belonged to IgG and followed by both of IgG and IgM and the

Table 5 Distribution of severity of olfactory and taste disorders and the rate of complete or partial recovery of the disorder by gender (n = 72)

Women Men Total P value
Number (%) Number (%) Number (%)

The severity of the olfactory disorder Complete absence 35 (87.5) 17 (53.1) 52 (72.22) 0.001
Relative decrease 5 (12.5) 15 (46.9) 20 (27.78)

The severity of the taste disorder Complete absence 34 (85) 17 (53.1) 51 (70.63) 0.003
Relative decrease 6 (15) 15 (46.9) 21 (20.17)

Recovery of smell disorder Complete 26 (65) 26 (81.3) 52 (72.22) 0.304
Relative 10 (25) 4 (12.5) 14 (19.44)

No recovery 4 (10) 2 (6.3) 6 (8.33)

Recovery of taste disorders Complete 28 (70) 27 (84.4) 55 (76.39) 0.35
Relative 8 (20) 3 (9.4) 11 (15.28)

No recovery 4 (10) 2 (6.3) 6 (8.33)

Table 6 Distribution and relationship between the severity of olfactory and taste disorders, the degree of complete or partial recovery of the disorder,
and the IgG and IgM antibody type in the case group (n = 72)

Number of patients (%) Mean ± SD IgG Mean ± SD IgM

The severity of the
olfactory disorder

Complete absence 52 (72.22) 2.611 (4.248) 0.606 (2.177) According to Mann-Whitney’s
nonparametric test, there were no
significant relationships in any of
the subgroups.

Relative decrease 20 (27.78) 3.843 (6.157) 0.327 (0.548)

The severity of the taste
disorder

Complete absence 51 (70.83) 0.632 (2.195) 0.632 (2.195)

Relative decrease 21 (29.17) 0.278 (0.537) 0.278 (0.537)

Recovery of the olfactory
disorder

Complete 52 (72.22) 2.829 (4.817) 0.275 (0.297)

Relative 14 (19.44) 3.46 (5.549) 1.599 (4.148)

No recovery 6 (8.33) 2.845 (4.187) 0.232 (0.241)

Recovery of the taste
disorders

Complete 55 (76.39) 2.731 (4.707) 0.558 (2.117)

Relative 11 (15.28) 4.122 (6.003) 0.542 (0.741)

No recovery 6 (8.33) 2.845 (4.187) 0.232 (0.241)
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lowest rate belonged to IgM alone [32]. We also observed a
similar pattern of seroprevalence in specific COVID-19 IgG
or IgM antibodies. We also observed higher rate of positive
IgG and also higher level of IgG titers in patients with olfac-
tory disorders.

In this study, the IgM and the IgG antibody tests
against COVID-19 were positive in 5.6% and 44.4% of
cases respectively. These rates in the control group were
8.3% and 22.2% respectively. Thus, the probability of
positive IgG antibody titer in patients of the case group
was twice as high as the control group. This may indicate
the relationship between olfactory and taste disorders with
coronavirus during the corona pandemic period in Gorgan.
The role of the viruses in the development of olfactory and
taste disorders is well known [1, 5]. However, the type of
viruses in previous mentioned studies differs from our
study. These studies do not report COVID-19 but here
we report the serological evidence for it. In recent studies,
the prevalence of olfactory and taste disorders in patients
with COVID-19 has been reported to be 85.6% and 88%
respectively. In 11.8% of these cases, this disorder has
been started before other symptoms [20]. These studies
also reported higher prevalence of the olfactory and taste
disturbances in women [6]. Another study in the UK de-
clared that the olfactory impairment can be considered as
the fourth most common sign of COVID-19 in the recent
pandemic [11]. Another study in Italy reported the rate of
olfactory and taste disturbance in 19.4% of COVID-19
patients, but acknowledged that this rate was falsely lower
than the actual incidence because sever ill COVID-19 pa-
tients paid less attention to this symptom [13]. According
to the findings of this study, if a patient present with
symptoms of olfactory and taste disorders, with or without
other symptoms, COVID-19 is highly suggested. This
condition is important in isolating these patients during
pandemics.

Our study had some limitations. They include one-point
serologic assay instead of multiple interval serologic measure-
ments and several weeks’ interval between clinical and sero-
logical assessments. However, they were unavoidable due to
the high prevalence of the disease and the limitation of avail-
able laboratory facilities and diagnostic kits during the peak of
the disease.

Conclusion

A high percentage of patients with olfactory and taste disor-
ders during recent COVID-19 pandemic are more likely to
have this infection. The health care system should pay special
attention to this symptom and plan a special screening and
isolation program for them.
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