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Objectives: To assess the prevalence of anosmia in
coronavirus-19 (COVID-19) patients. Coronavirus-19-
related anosmia and hyposmia is a new emerging concept
in the medical literature.

Methods: A retrospective study on COVID-19 patients
with anosmia and hyposmia was performed during the
period between May-July, 2020. The inclusion criteria
were all clinically stable COVID-19 patients >15 years
old with positive reverse transcription-polymerase chain
reaction (RT-PCR). Patients who refused to participate or
leave incomplete questions were excluded. In this study,
we investigated 1022 patients who met our criteria.

Results: Olfactory dysfunction (OD) was reported by
53% of our COVID-19 patients, of which 32.7% were
anosmic and 20.3% were hyposmic. Other neurological
symptoms included ageusia (51.4%), fatigue (63%),
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myalgia (59.2%), and headache (50.9%), all of which
showed significant association with OD. In addition,
anosmia had a significant association with young age
and female gender. However, there was no association
between OD and pre-existing neurological disease.

Conclusion: Half of our COVID-19 patients presented
OD (anosmia/hyposmia), which often associated with
ageusia and many neurological symptoms.

Keywords: COVID-19, anosmia, olfaction dysfunction,
ageusia.
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he coronavirus-2019 disease (COVID-19) is

an ongoing viral pandemic, which is caused
by severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2)."2  Coronavirus-19 was discovered
firstly in Wuhan, China in December 2019.% It is
declared by the World Health Organization (WHO)
as a global concern on March, 2020.° Until June
2020, the prevalence of confirmed cases worldwide
was 8,708,008 with 461,715 confirmed deaths.” The
spectrum of symptoms is greatly varying and typically
includes high fever and dry cough. Other common
respiratory symptoms include dyspnea and sore throat;
gastrointestinal symptoms include nausea, vomiting,
and diarrhea.®® However, some patients present atypical
symptoms including olfactory dysfunction (OD)

Eosy

EY e
OPEN ACCESS



Anosmia with COVID-19 prevalence ... Mubaraki et al

either in the form of total loss (anosmia) or partial loss
(hyposmia) and gustatory dysfunction (GD) in a sudden
onset.”'® It is well-known that upper respiratory tract
infection viruses cause anosmia.!" Human strains of
coronavirus invade the central nervous system through
neuroepithelium and propagate within the olfactory
bulb.’? Furthermore, OD in the form of anosmia
with COVID-19 has been reported as one of the most
common neurological symptoms.'*!* It mostly appears
in asymptomatic patients or as an initial presentation
without other symptoms.”” Of note, anosmia and
ageusia are considered essential clues for the diagnosis
of COVID-19.° Recently, a multicentric European
study conducted on 417 COVID-19 patients to
investigate the occurrence of olfactory and GD showed
that smell (85.6%) and taste (88.0%) disorders were
observed in them.'® Another retrospective study, which
was conducted in the United Kingdom to determine
the prevalence of anosmia and ageusia in adult patients
with COVID-19, showed that out of 141 patients, 77
(55%) had anosmia and ageusia."” Likewise, another
study conducted in the United States of America on
237 patients with COVID-19 to establish anosmia as a
reporting tool showed that 73% of them had anosmia."
Subsequent research, which screened 1480 patients
presented with flu-like symptoms and tested for
COVID-19, showed that 68% of COVID-19 patients
had anosmia, which was strongly correlated to ageusia
compared to 16% in COVID-19 negative patients.'®
Moreover, there were many studies aimed to investigate
features and duration of anosmia, which concluded
that the onset range was 1-21 days, and its duration
range was 1-30 days in some patients with the mean of
8.9 days."”" A prospective study conducted in Daegu,
Korea determined that median time for recovery was 7
days for anosmia and ageusia.®

Anosmia as a symptom of COVID-19 is an emerging
evidence. However, there are limited studies conducted
in the Kingdom of Saudi Arabia (KSA). Therefore, we
aimed with this study to assess the prevalence of anosmia

among COVID-19 patients in Taif, KSA.

Methods. This is a retrospective study, which was
conducted during the period of May-July, 2020. It
aimed to assess the prevalence of anosmia among
COVID-19 patients in Taif, KSA and to evaluate its
feature and duration. In addition to assess the association

Disclosure. Authors have no conflict of interests, and the
work was not supported or funded by any drug company.

between anosmia and common COVID-19 symptoms.
The study was conducted on previously diagnosed
COVID-19 patients, who were admitted at that time
at King Faisal Medical Complex, Taif, KSA. Ethical
approval was obtained from the Ethical Committee of
Health Affairs, Taif, KSA.

Inclusion criteria were as followed: all COVID-19
patients who were >15 years old, COVID-19 positive
by RT-PCR, and clinically able to be interviewed
irrespectively to the disease severity. Patients who refused
to participate or left in the middle of the interview were
excluded.

Information was collected by telephone interviews
that were conducted with all COVID-19 patients who
were admitted in between 27 May and 30 July, 2020
and meet inclusion criteria and agreed to participate.
The data included demographics (namely, age, gender,
and nationality), previous history of olfactory and
GD, current or previous treatment with chemotherapy
or immunotherapy, and history of head and neck
radiotherapy. If OD was present, information about
its character (anosmia, hyposmia) and duration was
collected. The presence of ageusia and its association with
OD was assessed. The presence of typical COVID-19
symptoms and other neurological symptoms (headache,
dizziness, disturbed level of consciousness, fatigue,
myalgia, and seizure) was determined.

The data was analyzed using the Statistical Package
for Social Sciences Version 23 (IBM Corp., Armonk,
NY, USA) for Windows. For the comparison of
continuous variables student’s t-test was used, and
Pearson’s Chi-square test was used to determine the
relationship of categorical variables.

Results. Out of the 1645 shortlisted patients with
COVID-19, 305 patients were not contacted owing
to the wrong telephone number or inability to reach
them. In addition, 168 patients did not respond, and
150 patients refused to participate; thus, the response
rate was 62.12% (n=1022).

The overall prevalence of OD among COVID-19
patients was determined to be 53%. Those with
anosmia accounted for 32.7%, and those with
hyposmia accounted for 20.3% (Figure 1). When the
prevalence of anosmia was correlated with the age of
the participants, it was determined that 15-39 year-old
patients had a comparatively higher anosmia prevalence
than other age groups; this result showed a statistically
significant association (x? [2,1022]=13.582, »=0.001,
Table 1).

In our study, 39.1% of the participants were
females and 60.9% were males. The prevalence of OD
was much higher in females (60.3%) than in males
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(56.5%); this result showed a statistically significant
relationship (x* [2,1022]=12.30, p<0.001). When we
compared the prevalence of anosmia between Saudi
and other nationalities, it was determined that Saudi
citizens had a comparatively higher prevalence (56.5%)
than non-Saudis (49%); this result was statistically
significant (x? [2,1022]=5.46, p=0.019, Table 1).

The study showed that 5.1% had the presence
of neurological diseases and showed no significant
association with anosmia (p=0.527). However,
some neurological symptoms in those patients were
significantly associated with anosmia. Patients with
multiple symptoms showed the higher prevalence of
OD (62.5%) than those who had only one symptom
(** [2,1022]=64.070, p<0.001, Table 2). The most
common neurological symptom was fatigue (63.1%)
followed by myalgia (59.2%) and headache (50.9%),
(Figure 2).

When we assessed the prevalence of OD in patients
who underwent or were undergoing chemotherapy/
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Figure 1 - Prevalence of olfactory dysfunction in covid-19 patients.

immunotherapy, it was determined that there was
no association (p=0.779). In addition, there was no
significant association observed between the prevalence
of OD and the history of head and neck radiotherapy
(p=0.879). The prevalence of diabetes mellitus in
these COVID-19 patients was 33.6%; however, the
prevalence of OD was higher in non-diabetic patients
(57%) than in diabetics (46.4%) (x° [2,1022]=10.368,
£=0.001).

The mean duration of OD in our cohort was
10.849.7 days; the mean duration of anosmia was
12.1+10.3 days and that of hyposmia was 8.7+8.3 days.
The comparison of duration of OD between patients
who had anosmia and hyposmia showed a statistically
significant difference (p<0.001, Table 3). The mean
duration of ageusia in patients was found to be 10.4+9.1
that also showed a statistically significant difference
between anosmia (11.5+9.2 days) and hyposmia
(9.2+9.4 days) (p=0.010, Table 3).

In our study, the prevalence of abdominal pain
and diarrhea in Covid-19 patients was 14%, and
that of ageusia was 51.4%. In COVID-19 patients,
the incidence of abdominal pain and diarrhea was
comparatively higher in patients who had OD than
in those who did not; this result showed a statistically
significant association (¥ (2,1022)=26.46, p<0.001,
Table 4). There was a higher prevalence of ageusia in
patients who had OD than those who did not have
any smell problems; this result showed a statistically
significant association (¥ [2,1022]=598.98, p<0.001,
Table 4). When we performed a multivariate logistic
regression, it was determined that age (OR=0.726
[0.60-0.88]) and gender (OR=1.81 [1.38-2.39]) were
independent risk factors for anosmia in COVID-19
patients.

Table 1 - Prevalence of ansonia and its relationship with sociodemographic details.

Variables Olfactory dysfunction after COVID-19
Absent Present Total Pearson chi-square P-value*
n (%)
Age
15-39 years 114 (40.1) 170 (59.9) 284 (27.8)
40-95 years 231 (45.7) 274 (54.3) 505 (49.4) 13.582 0.001
260 years 131 (56.2) 102 (43.8) 233 (22.8)
Gender
s mes med e aw
Nationality
o, men  we wer e

*p<0.05 is considered statistically significant
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Table 2 - Prevalence of anosmia and its relationship between other diseases and symptoms.

Variables Olfactory dysfunction after covid-19
Absent Present Total Pearson Chi-square P-value*
Prevalence of neurological diseases
No 454 (46.8) 516 (53.2) 970 (94.9)
Yes 22 (42.3) 30(57.7) 52 (5.1) 0401 0.527
Neurological symptoms
No symptoms 129 (66.2) 66 (33.8) 195 (19.1)
Headache 40 (54.8) 33 (45.2) 73 (7.1)
Dizziness 2 (40.0) 3 (60.0) 5 (0.5)
Disturb level of consciousness 1(33.3) 2 (66.7) 3 (0.3) 64.070 <0.001
Fatigue 44 (65.7) 23 (34.3) 67 (6.6)
Myalgia 19 (52.8) 17 (47.2) 36 (3.5)
Multiple symptoms 241 (37.5) 402 (62.5) 643 (62.9)
History of chemotherapy or immunotherapy
Present 6 (42.9) 8 (57.1) 14 (1.4)
Absent 470 (46.6) 538 (53.4) 1008 (98.6) 0-079 0-779
History of head and neck radiotherapy
Present 20 (45.5) 24 (54.5) 44 (4.3)
Absent 456 (46.6) 522 (53.4) 879 (95.7) 0.023 0-879
Diabetes mellitus
Present 184 (53.6) 159 (46.4) 343 (33.6)
Absent 292 (43.0) 387 (57.0) 679 (66.4) 10368 0.001
Table 3 - Comparison of duration of olfactory dysfunction (students
sosymptoms | 10,08 t-test).
s _ e Variables n Mean+SD P-value*
rercoe | 0% Duration of olfactory dysfunction
Anosmia 331 12.1+10.3
Olstur lvelof consousnes. || 6.75% Hyposmia 214 8.7+8.3 <0.001
Tortal 545 10.8+9.7
ouunes: | 2 20% Duration of ageusia
| — = : Anosmia 309 11.549.2
nestocre |, 055 Hyposmia 166 9.29.4 0.010
Total 475 10.449.1
0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00%

Figure 2 - Distribution of neurological symptoms in covid-19 patients.

Discussion. Coronavirus-19 is an active pandemic
disease and is considered as a threat to the global health;
there are many unanswered questions and updates
regarding its clinical picture. In this study, we aimed
to assess the prevalence of anosmia among COVID-19
patients in Taif, KSA and to evaluate its feature and
duration.

In our study, the overall prevalence of OD was 53%;
of these patients, 32.7% reported having anosmia,
while the rest 20.3% reported having hyposmia. The
prevalence of OD in more than half of the patients
agreed with a large cross-European study that showed
an 85.6% prevalence of OD with the predominance
of anosmia. We believe that the higher frequency in

SD - standard deviation

the European study (85.6% in their study compared
to 53% in our study) is due to their cohort profiles,
which were ambulatory patients who were consulted
during ear-nose-throat (ENT) consultations.'® Another
explanation for their higher prevalence is the ethnic
difference of COVID-19 symptoms hypothesis. This
high prevalence of both studies supports the ability of
coronavirus to affect the olfactory neuron function and
the importance of considering anosmia as a predictor
for COVID-19 infection.

Ageusia is one of the unpredicted symptoms of
COVID-19, which has been reported in the literature
since the beginning of the pandemic. In our study, the
prevalence of ageusia was determined to be 51.4%;
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Table 4 - Olfactory dysfunction and its relationship with ageusia and abdominal pain/diarrhea.

Variables Olfactory dysfunction after covid-19
Absent Present Total Pearson chi-square P-value*
n (%)

Ageusia

Present 50 (9.5) 309 (58.9) 525 (51.4)

Absent 423 (85.1) 25 (5.0) 497 (48.6) 589.51 <0.001
Abdominal pain and diarrhea

Present 37 (26.4) 103 (73.6) 140 (13.7)

Absent 439 (49.8) 443(502)  882(86.3) 26.462 <0.001

likewise, a recently published study by Patel et al,'” has
reported the high prevalence of ageusia of 55%. The
mean duration of OD and ageusia depended on the
neurosensory receptors turnover after the invasion.
Our results show that they are nearly similar because,
namely, 10.8+9.7 days for OD and 10.429.04 days for
ageusia. This result agrees with a previously published
result by Lee et al.®

Additionally, there isasignificantassociation between
olfactory and gustatory dysfunction in our COVID-19
patients, which is equivalent to the results of Lechien
et al and Luers et al.'**® The close association between
anosmia and ageusia has been explained in many ways
in the literature. Hummel et al,?' has stated that basic
taste (sour, sweet, bitter, salty, and umami) are identified
only by the gustatory system (glossopharyngeal, facial,
and vagal nerves), while the culinary experience is
mostly determined by the olfactory nerve.

Regarding demographic factors, female gender and
young age are significantly associated with anosmia,
which is similar to the data published by Paderno et
al,”** and is most likely due to differences in the
inflammatory reactions between the 2 genders.

Neurologistsand neurological journals have discussed
neurological manifestations in COVID-19 since the
beginning of the pandemic. In our population, fatigue
(63.01%), myalgia (59.2%), and headache (50.9%)
are the most prevalent neurological symptoms, these
results matched those in other published studies.'®824
Moreover, the prevalence of OD in patients with
multiple neurological symptoms is higher than that in
those who have only one symptom, which indicates
that human coronaviruses can invade central nervous
system (CNS) and cause many neurological symptoms
at the same time. In addition, this result may reflect the
neuroinvasive actions of coronavirus by the retrograde
neuronal route through olfactory neuroepithelium.

In addition, because our results do not show
significant association between OD and diabetes
mellitus, diabetic polyneuropathy is not involved in
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OD with COVID-19 infection, which is similar to
the result of Lechien et al.'® In addition, there is no
significant association between OD and pre-existing
neurological diseases. This may be due to the presence
of anosmia in the mild forms of the disease. In contrast,
pre-existing neurological disorders (namely, myasthenia
gravis, lambert eaton myasthenic syndrome, or multiple
sclerosis) put patients at a higher risk for the severe form
of COVID-19 disease, as has been stated by a review
published in May 2020.'%

Regarding the association of OD with typical
COVID-19 symptoms, diarrhea and abdominal pain are
more prevalent in patients with olfactory dysfunction,
which has been also reported in Klopfenstein et al.*’

The contagious nature of the disease and preventive
measures lead to the lack of clinical assessment,
which is a major limitation of this and other similar
studies. Also, there is a possibility of recall bias since
this is a retrospective study. Our recommendation for
future researchers to carry out a prospective study and
psychophysical assessment is recommended for more
accurate results.

Study limitations. 'This is one of few studies that
investigate COVID-19-related OD among quite
numerous population (n=1022) on general, and it is one
of the few studies on COVID-19 olfactory dysfunction
in KSA especially.

In conclusion, OD and ageusia are considered to
be highly prevalent symptoms. They deserve special
attention because they are highly suggestive for the
COVID-19 infection, especially when it is associated
with other neurological manifestations such as fatigue,
headache, and myalgia.
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