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Abstract

Objectives: The objective of this study was to determine prevalance, severity, course, and long-term findings of smell and taste
disorders of coronavirus disease 2019 (COVID-19) patients in mild-moderate and severe-critical disease spectrum.

Methods: All adult patients conducted in our hospital with positive severe acute respiratory syndrome coronavirus 2 between
March and April 2020 were surveyed during disease course and those with olfactory and taste loss were re-surveyed to determine
the course and progress of these symptoms after at least 12-month follow-up. Demographic features and clinical findings were
evaluated as well as disease severity.

Results: A total of 77 patients with smell and/or taste loss symptoms were included in the study. At diagnosis, 58 (75.3%) patients
had loss of smell and 75 (97.4%) had loss of taste. After a follow-up period of 12-14 months, 12 (15.6%) patients had ongoing loss
of smell and six (8%) patients had ongoing loss of taste. Three (3.9%) patients complained of cacosmia and 5 (6.5%) complained
of parosmia at follow-up. The presence of ongoing visual analog scale scores of smell and/or taste was not statistically significant
between male and female patients. When presence and severity of symptoms were compared by disease severity, no statistically
significant difference was found.

Conclusion: Smell and taste loss seem to be among the presenting symptoms of COVID-19. The prognosis and the treatment of
the smell loss and taste loss in COVID-19 patients remains unclear. To improve and accelerate recovery, the pathophysiology and
the treatment options must be validated.
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n Wuhan at the end of 2019 on February 11, severe acute

respiratory syndrome coronavirus 2 (SARS-CoV-2) was
defined and the disease was officially named as coronavi-
rus disease 2019 (COVID-19) by 2020 World Health Orga-
nization (WHO)."? First reports from China described the
disease as a lower respiratory tract infection with common
symptoms such as fever, cough, and shortness of breath.
Upper respiratory tract symptoms such as sore throat or
rhinorrhea were reported as uncommon symptoms in
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these first reports.’-® Later, studies revealed higher inci-
dence of the upper respiratory symptoms andamong them
smell and taste loss has become prominent futures of the
disease lately.”'" In some reports, even the only symptom
of COVID-19 infection was reported to be anosmia. Many
reports confirmed the importance of this symptom affect-
ing most of the COVID-19 patients.l'>'

The frequency of the anosmia in COVID-19 patients and the
severity of this symptom was conducted in several studies.
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A clinical trial was conducted in our clinic among 223 COV-
ID-19 patients. As aresult 71 patients had complain of smell
loss and 77 patients had taste loss that are defined as dis-
ease symptoms.'*'® Furthermore, in a prospective study,
among 88 COVID-19 anosmic patients, after the onset of
the disease 79.5% of patients had recovered in the first 2
months.'” The value of smell and taste loss as a symptom
of COVID-19 was highlightened by all these reports.

The prognosis and the treatment of the anosmia and taste
loss symptoms for COVID-19 patients remains unclear. The
effect of variant forms of the virus on smell and taste is an-
other issue to be solved. The present study was carried out
to provide information about the long-term findings and
recovery process and prognosis of smell and taste loss of
the non-variant COVID-19 patients with present symptoms
during the disease.

Methods

After the research plan was approved by the Local Insti-
tutional Ethics Committee (Date: April 27, 2021, Number:
3242), the study was conducted at a tertiary care hospital.
We assessed patients who had positive SARSCoV-2 RNA de-
tected by reverse transcription-polymerase chain reaction
(RT-PCR). A total of 77 patients with smell and/or taste loss
symptoms (36 males and 41 females) were included in the
present study. Written informed consents were obtained
from all participants.

Patient Selection and Classification

Nasopharyngeal and oropharyngeal swab specimens ob-
tained from the suspicious patients were tested for the
presence of SARS-CoV-2 RNA by Nucleic Acid Amplification
Tests (RT-PCR). All COVID-19 patients were diagnosed, clas-
sified, and managed according to guidelines published by
the Ministry of Health of Turkey Study Board.!'® Adult pa-
tients (age >18 years) with smell and taste loss symptoms
after initial diagnoses of COVID-19 on date between March
and April, 2020 during early pandemic period in our coun-
try were searched from the hospital data base. The patients
with smell and taste loss were identified and after a follow-
up of at least 12 months, these symptoms were again re-
evaluated, and the course of the symptoms were noted.

Patients who refused to participate in the study, those who
could not be reached, or unable to complete to survey and
those under the age of 18 were excluded from the study. Fig-
ure 1 provides the diagram for patient selection and exclu-
sion as well as the clinical distribution of included patients.

Following the clinical mangement guidance provided both
the National Ministry of Health and WHO, the patients were
classifed into groups according to disease severity during

Patients with suspicion of
COVID-19
(n=1203)

Patients with RT-PCR tests
negative
(n=1203)

Patients tested positive for SARS-
CoV-2 RNA with RT-PCR testing
(n=531)

Patients who could not bereached,
who refused to participate in the study
or were unable to communicate to
compplate the survey

(n=308)
n=223 patients confirmed
with PCR
n=77 with smell and/or taste loss
\
[ \ \
n=19 with n=56 with n=2 with
smell and only smell
only taste
taste loss loss

Figure 1.The diagram for patient recruitment and exclusion and clin-
ical distribution of included patients.

RT-PCR: Reverse transcription-polymerase chain reaction, SARS-CoV-2: Severe
acute respiratory syndrome coronavirus 2.

the initial diagnosis (Table 1).'®' Patients with mild and
moderate disease were combined together as mild—-mod-
erate group and the ones in critical and severe groups were
grouped as critical-severe group.

Survey Design

A questionnaire for demographical features, reported gen-
eral, and otorhinolaryngologic symptoms of COVID-19 had
been done during the initial diagnosis. The patients with
smell and taste loss symptoms were included in the pres-
ent study and re-evaluated after at least 12 months follow-
up period.

Patient Interviews

All patients signed the informed consents forms. After the
initial diagnosis of COVID-19, authors conducted interviews
and filled the survey with the patients participating in our
study. Due to the high risk of contamination (since there had
been no vaccines, etc) the objective smell tests were not per-
formed, visual analog scale (VAS) was used for assesing the
symptom severity; a subjective scale of 0-10, with 0 denot-
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Table 1. Classification criteria for disease severity
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Mild disease
findings suggestive of viral pneumonia

Moderate disease

Mild symptoms, but no signs suggestive of pneumonia, and SpO, >93% on room air, and negative chest imaging

With clinical signs of mild pneumonia, (SpO, 290% on room air, respiratory rate <30 breaths/min) or with chest

imaging findings suggestive of viral pneumonia

Severe disease

Critical Disease Necessitating intensive care unit

With severe pneumonia, (SpO,< 90% on room air, respiratory rate >30 breaths/min, or severe respiratory
distress) but not necessitating intensive care

Sp0,: Oxygen saturation.

ing “no symptoms” and 10 “severe symptoms.” The patients
with smell and/or taste loss were noted and re-assessed af-
ter at least 12-month follow-up. These patients were exam-
ined in our outpatient clinic and a second survey was filled.
The VAS score of symptom severity of smell loss and taste
loss was noted on the surveys. The duration of symptoms,
present findings, ongoing symptoms, and the treatment
models if used was questioned. The initial VAS scores and
the present VAS scores of symptoms were compared. The
changes in the smell and taste perception such as parosmia
and cacosmia were also investigated and noted.

In the present study, if there is a relationship between the
smell and taste loss symptoms and gender difference was
evaluated. Also the relationship between the symptoms
and disease severrity was evaluated.

Statistical Analysis

All statistical analyses were conducted by SPSS (Version
22.0, Chicago, IL, USA). Categorial variables were reported
as numbers and percentages and Chi-square test was used
to compare with Fisher’s exact test as needed. Numerical
variables were expressed as means and standard deviation

when normality criteria were met, otherwise as median and
interquartile ranges (IQR). Mann-Whitney U-test was used to
compare numerical variables when normality criteria were
not met. Statistical significance level was taken as p<0.05.

Results

A total of 77 patients had complaints of either loss of smell,
loss of taste or both at presentation. Two patients had only
loss of smell, 19 had only loss of taste, and the remaining
56 had both. Mean age was 42 (+14.6) year old. Thirty-six
(46.8%) were male and 41 (53.2%) were female. Sixty-eight
(88.3%) patients had mild-moderate and 9 (11.7%) patients
had severe-critical COVID disease.

At diagnosis, 58 (75.3%) patients had loss of smell and 75
(97.4%) had loss of taste. Median VAS scores for loss of
smell and loss of taste were 9 (IQR: 5-10) and 8 (IQR: 5-10),
respectively. Figure 2 shows histograms of VAS scores at di-
agnosis for loss of smell and taste.

For follow-ups, 7 (9.1%) patients were questioned 12
months after the diagnosis; 60 (77.9%) patients, after 13
months and 10 (13%) patients, after 14 months.

Figure 2. Histograms of VAS scores at diagnosis for loss of smell and taste.

VAS: Visual analog scale.
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Figure 3. Histograms of follow-up VAS scores.

VAS: Visual analog scale.

Of 58 patients with loss of smell at diagnosis, 12 (20.7%)
had ongoing loss of smell at follow-up with a median VAS
score of 3 (IQR: 2-4). Of 75 patients with loss of taste, six
(8%) patients had ongoing loss of taste at follow-up with
a median VAS score of 4 (IQR: 1.5-5.75). Figure 3 shows
histograms of follow-up VAS scores. Three (3.9%) patients
complained of cacosmia and 5 (6.5%) complained of par-
osmia at follow-up. Only 6 (7.8%) patients used some
type of treatment (four patients had used nasal steroid,
two patients had applied saline nasal irrigation and smell
training tecknique) for smell loss.

Table 2. Presence of ongoing complaints and severity scores by sex

The presence of ongoing smell and/or taste loss was not
statistically significantly different between male and fe-
male patients. VAS scores also did not differ significantly
(Table 2). When presence and severity of symptoms were
compared by disease severity, no statistically significant
difference was found (Table 3).

Discussion

Smell and/or taste loss significantly impacts quality of life.
Recently, there have been many reports evaluating the
smell loss and taste disorders of patients with COVID-19.

Male Female ¢)
Median orn IQR or % Median orn IQR or %
Ongoing loss of smell present, % 6 25 6 17.6 0.52
Ongoing loss of taste present, % 4 114 2 5 0.41
Loss of smell severity 3 1.75-4.25 3 1.75-5 0.93
Loss of taste severity 4 2.25-5 4 0-8 1
IQR: Interquartile ranges.
Table 3. Presence of ongoing complaints and severity scores by disease severity
Mild disease Severe or critical disease P
Median orn IQR or % Median or n IQR or %
Ongoing loss of smell present, % 1 204 1 25 1
Ongoing loss of taste present, % 6 9.1 0 0 1
Loss of smell severity 3 2-4 4 N/A 0.37
Loss of taste severity 1.5-5.75 N/A N/A N/A

IQR: Interquartile ranges.
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Most of these reports include self report surveys from dif-
ferent countries.?-2! Many authorities have pointed out
that loss of smell and taste may be a strong predictor and
finding of COVID-19.1'*24 Moreover, the exact proportion of
COVID-19 patients experiencing true smell and taste dis-
order is unknown, because the patients were aware of the
smell loss if only this symptom was prominent and noti-
cable.”*29 This study evaluated the long-term course, dura-
tion, and progress of the smell and taste loss symptoms of
COVID-19 patients.

The pathophysiology for the smell and/or taste loss due to
COVID-19 is not entirely clear.””? In a mouse model, it has
been shown that anterograde propagation of the virus to
central nervous system through the olfactory bulb was pre-
vented by the apoptosis of the infected olfactory neurons.
281 |n terms of the etiology of olfactory dysfunction, several
hypothesis such as inflammation and obstruction of the
olfactory cleft or damage to olfactory bulb were proposed
for etiology.?>-*¥ Moreover, it was reported that parosmia
was associated with disordered regrowthof neurons and a
predominanceof immature cells.®® In the present study 5
(6.5%) patients complaint about parosmia, 3 (3.9%) patients
complaint about cacosmia still after 12 months follow-up.
These symptoms seem to be a significant public health is-
sue as pandemic progresses and time passes. Furthermore,
thereis no standart treatment protocol for these symtomps.

In a prospective clinical series, among the 88 anosmic pa-
tients with COVID-19, 79.5% of the patients recovered in the
first 2 months following the onset of the disease.'” On the
other hand, some reports revelaed that true prevelance of
olfactory dysfuntion was underestimated in cases of self re-
porting.'"*4n a clinical trial conducted in our clinic,among
223 patients, in total, 31.8% (n=71) of the patients were
with smell dysfuntion, while 34.5% (n=77) of the patients
were with taste loss. After comparing mild-moderate to
severe-critical forms of COVID-19 infection reveals that the
patients with mild-moderate symptoms were representing
36.5% (65 patients among 178) smell loss and 36.5% (65
patients among 178) taste loss. Among the severe-critical
form of disease, smell loss was representing 13.3% (six pa-
tients among 45) and taste loss 12% (12 patients among
45). In the present study, 75 of 223 COVID-19 patients
were with taste loss complaint at the onset of COVID-19.
Seventy (93.3%) patients were recovered and 5 (6.6%) pa-
tients were still complian taste loss after 12 months follow-
up that affects the quality of life.

We found out that the presence of ongoing loss of taste
or smell was not statistically different between male and
female patients. Besides, VAS scores also did not differ
significantly between the sexes. The severity of smell and
taste loss in terms of VAS scores did not differ significantly
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between sexs in our study. These findings were consistent
with the findings of an other study carried out to deter-
mine olfactory dysfunction in COVID-19 patients. There
was no difference in terms of sex between female and male
patientsin that study as well.l'”

On the other hand, there is no certain evidence if there is a
difference between the initial form and the variant forms of
COVID-19 impact on smell and taste functions. Our study
only shows the long-term effect of initial form of COVID-19
since there has not been reported variant cases during the
initial period of the studied group.

When presence and severity of symptoms were compared
by disease severity, no statistically significant difference
was found (Table 3).

In animal models, sytemic corticosteroids were shown to
prevent regrowth and to reduce scar formation.* We found
that only four patients who had recovered from smell loss
had used nasal corticosteroid for 2 months. However, the
number of the patients is insufficient to make a decision
for this treatment model. The treatment options, durations,
and doses were still not clear and yet not determined. Smell
training techniques could also be an other treatment option.
However, there is no standardisation for this treatment in
terms of duration of the treatment as well as the frequency.

The taste disorder is also an other problem. If it is a taste
disorder only or if it is a perception disorder due to smell
dysfunction is still remains unclear.

Smell and taste dysfunction impacts on the quality of life,
therefore ongoing evaluation of symptoms, and establish-
ing the factors determining the severity of smell and taste
loss and to improve and accelerate the recovery must be
established. The treatment strategies and options must be
carried out in clinical trials and we must evaluate whether
preventative actions are possible. As the COVID pandemic
comes to a more stabile level, the long-term effect of the
disease and ongoing symptoms that impacts quality of life
becomes more challenging.

Strengths and Limitations

The present study has both strenghts and limitations to
note. As for strength of the study, long-term follow-up CO-
VID-19 patients was available. Thus, whether the smell and/
or taste loss are transient, long lasting or permenant could
have been determined. Information as to permanency or
changes in perception is of considerable significant. The
limitations of the present study were; the exact proportion
of COVID-19 patients presenting true smell and taste dis-
order is unknown. Furthermore, only the participants con-
firmed with positive PCR results were included in the pres-
ent study that there were patients who were not included
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that clinically presented and treated like COVID-19 but with
negative PCR results. An other limitation is multivariate or
regression analyses were not conducted in the study. Our
study is dependent on self-reports, due to the high risk
of contamination of COVID-19, quantitive smell and taste
tests could not be used. Finally, as only the pediatric pa-
tients were not included in the study, the results should
only be interpreted for the adult population.

Conclusion

Understanding and evaluation the presence and the
course of smell and taste dysfunction in COVID-19 patients
is important. The present study provides valuable informa-
tion about the smell and taste loss symptoms of a cohort of
patients with COVID-19. The report also gives information
about long-term results and the course of these symptoms.
Its findings strongly suggest that smell loss and taste loss
could bepersistant in some percent. In light of the current
findings, smell and taste loss seems to be a clinical symp-
tom of COVID-19.

To improve and accelerate recovery, the pathophysiology
and the treatment options must be validated and special
therapies should be initiated. We need to establih the fac-
tors determining the severity and the prognosis of symp-
toms. To prevent the possibility of persistance of the smell
and taste loss and to determine the predisposing factors
and treatment modalities, further controlled, multi-center
studies must be carried out.
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