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Abstract 

Background: Most COVID-19 patients experience loss of smell, a symptom considered a hallmark 
of the disease. Olfactory training improves olfactory function through frequent sniffing of 
strong odors. Although oral corticosteroids can sometimes enhance olfactory function, their 
effects are frequently transient and dissipate when the medication is stopped. Intranasal ster-
oids, however, have been associated with long-term improvement. Aim: To assess the efficacy 
of Fluticasone nasal spray and smell retraining therapy on post-COVID-19 anosmia. Methods: 
This randomized clinical trial was carried out in Suez Canal University Hospital at the ENT de-
partment from February 2022 to July 2022. Patients used Fluticasone nasal spray once daily,2 
puffs per nostril (200mcg) for 3 months. Smell retraining therapy involved repeat sniffing a set 
of odorants (commonly lemon, rose, cloves, and eucalyptus) for 20 seconds each at least twice 
a day for 3 months. Patients were tested 1 month, 2 months, and 3 months from the start of 
treatment, and they were offered a yes or no questionnaire if they could identify various smells. 
History and examination were carried out in person using the questionnaire. Results: There was 
a statistically significant negative correlation between age and olfactory improvement. There 
was a statistically significant difference between the presence of chronic disease and olfactory 
improvement. There was a statistically significant positive correlation between the duration of 
smell loss and the start of improvement. Conclusion: Olfactory training and fluticasone nasal 
spray are effective for treating post-COVID-19 anosmia.  
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Introduction 

Olfaction is the sensation of smell. It is 
one of the five main human senses. The 
quality of life of patients is impacted by 
olfactory impairment. Olfactory dysfunc-
tion patients may struggle with cooking, 
personal cleanliness, forming social con-

nections, and mental issues including de-
pression. It plays a significant part in spot-
ting danger signs associated with every-
day risks like gas and chemicals(1). Com-
plete loss of smell is called anosmia. Nu-
merous respiratory viral infections, partic-
ularly COVID-19 infection, are linked to this 
illness. The symptoms of this illness range  
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from a low fever, lethargy, and cough to 
severe breathing difficulties and respira-
tory failure(2). Since December 2019, this 
virus has been spreading exponentially 
over the entire planet. Anosmia is thought 
to arise in COVID-19 individuals, and in a 
small number of cases, it could even be 
the initial symptom. However, only a small 
number of studies evaluated a sample of 
lab-confirmed patients and carried out 
quantitative scent testing. There is little 
data on the occurrence, severity, and du-
ration of anosmia in COVID-19 patients. 
The effectiveness of using steroids in the 
treatment of COVID-19-related anosmia 
has been demonstrated in several investi-
gations. However, no therapy has been 
developed(3). Local corticosteroids have 
been proposed to enhance olfactory func-
tion in addition to their anti-inflammatory 
actions via altering the activity of olfacto-
ry receptor neurons through effects on 
the olfactory Na-K-ATPase(4). Fluticasone 
nasal spray significantly improved individ-
uals with COVID-19 anosmia, according to 
a Singh et al.(3) study on the subject. In in-
dividuals with olfactory loss, research by 
Heilmann et al.(5) on the effects of topical 
corticosteroid treatment (mometasone 
nasal spray) revealed little to no impact. 
Numerous studies have shown that olfac-
tory training improves olfaction in people 
with postinfectious olfactory impairment. 
Patients with chronic COVID-19-related 
olfactory impairment may be candidates 
for olfactory training because of the low 
cost and few side effects of this treat-
ment(6). This study aims to assess the effi-
cacy of fluticasone nasal spray and smell 
retraining therapy on post-COVID-19 an-
osmia.  

Patients and Methods 

This study was a randomized clinical trial 
evaluating the efficacy of Fluticasone na-

sal spray and smell retraining therapy on 
post-COVID-19 anosmia, conducted at Su-
ez Canal University Hospital at the ENT 
outpatient clinic. Patients were selected 
by simple random sampling technique 
from COVID-19 patients presented to Suez 
Canal University Hospital at the ENT out-
patient clinic with post-COVID-19 anosmia. 
The study included Patients complaining 
of anosmia for more than 3 weeks after 
PCR-positive COVID-19 infection in the age 
range (18-50) (olfactory function deterio-
ration starts in the fifth decade of life in 
healthy humans)(7). Patients were exclud-
ed from the study if they had sino nasal 
disease, a history of head or nasal trauma. 
previous surgery for nasal polyposis or 
nasal neoplasms. Based on a previous pla-
cebo-controlled trial(3) in which the preva-
lence of the patients that restored their 
smell after using Fluticasone nasal spray 
was 93.3%, by sample size calculation,96 
patients were required. However, after 
accounting for a 10% drop-out rate, the 
total required sample size will be 104 pa-
tients. 

Data collection 
Patients were given a yes-or-no question-
naire to see if they could identify different 
odors.  

I. Procedures: 
From February 2022 through July 2022, 
Suez Canal University Hospital hosted this 
clinical experiment. The study comprised 
104 recruited individuals with impaired 
olfactory function for more than 3 weeks 
following COVID-19 infection as deter-
mined by a PCR test(8). 
For three months, patients applied two 
200mcg puffs of Fluticasone nasal spray 
once daily to each nostril(9). A series of 
odorants (often lemon, rose, cloves, and 
eucalyptus) must be repeatedly sniffed 
for 20 seconds at a time, at least twice dai-
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ly for three months(6). Patients underwent 
testing after 1, 2, and 3 months of therapy. 
Patients were given a yes-or-no question-
naire to see if they could identify different 
odors. Smells to be tested: 1) Musky (per-
fume), 2) vinegar, 3) Floral (jasmine/ ros-
es), 4) Mint. 

II. Method of testing  
The University of Pennsylvania smell iden-
tification test, the Sniffin Stick test, and 
the smell magnitude test are not available 
in Egypt. Instead, we used a smell identifi-
cation test developed by Singh et al. to 
evaluate olfactory function. The test used 
four smells (mint, rose, musk, and vine-
gar). The basic substance was mixed with 
5 ml of water and stored in glass bottles. 
For testing, paper strips containing a few 
drops of the scent solution were given to 
patients(3). 

Ethical Approval  
All participants' patients or family mem-
bers gave their written informed consent. 
Each patient received a straightforward 
explanation of the study's purpose from 
the research team. Any patient received 
care according to best practices. All in-
formation was regarded as private and 
will not be shared outside of this study 
without the consent of the participants or 
their family members. Any means of 
communication between the researcher 
and the patients or their loved ones, invit-
ing them to come back at any moment for 
an explanation. Each participant in this 
study and his family had access to the 
study's findings. All patients or their fami-
ly members had the freedom to decline 
study participation or to leave the trial at 
any time without having to give a reason.  

Statistical Analysis 

The acquired data were statistically ana-
lysed using SPSS statistics for Windows 

(Statistical Package for the Social Scienc-
es), version 26 (IBM, Armonk, NY, USA). 
The Shapiro-Wilk test was employed to 
determine if the data distribution was 
normal. Every test was run with a 95% con-
fidence level. A P value of 0.05 or below 
was regarded as statistically significant. 
The SPSS chart builder and Microsoft Ex-
cel for Windows 2019 were used to create 
the charts. While categorical variables 
were reported as frequency and percent-
age, quantitative variables were ex-
pressed as mean and standard deviation. 
For inter-group (between participants) 
comparison of parametric and non-
parametric continuous data without fol-
low-up readings, independent sample T 
and Mann Whitney tests, respectively, 
were utilised. Using the cross tabs tool, 
the Fisher exact and Chi square tests were 
employed to compare nominal data be-
tween groups. We performed both uni-
variate and multivariate regression anal-
yses. 

Results 

Table 1 describes the baseline characteris-
tics of the patients with a mean age of 
(34.06 ± 9.262 years) ranging from 19 to 
50 years (Figure  1). The majority of partic-
ipants were females 61 (63.5%) while 35 
(36.5%) were males (Figure 2).  majority of 
participants 71 (74%) had no chronic dis-
eases, 13 (13.5%) were diabetics, 6 (6.3%) 
were hypertensive, and 6 (6.3%) were hy-
pertensive and diabetics. Figure 3 shows a 
relevant medical history of the studied 
sample. The mean duration of smell loss 
at presentation time (6.25 ± 6.579 
months) ranged from 1 to 24 months.  
(Figure 4). Table 2 shows that the baseline 
smell assessment, only 1 (1%) patient can 
identify vinegar, and 1 (1%) patient can 
identify mint. In follow-up after 1 month, it 
was found that 54 (56.3%) could identify 
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vinegar, 52 (54.2%) could identify mint,50 
(52.1%) could identify musky perfume, and 
44 (45.8%) could identify jasmine roses. In 
follow-up after 2 months, it was found 
that 13 (13.5%) could identify vinegar, 11 
(11.5%) could identify mint,15 (15.6%) could 
identify musky perfume, and 13 (13.5%) 
could identify jasmine roses. In follow-up 

after 3 months, it was found that 7 (7.3%) 
could identify vinegar, 5 (5.2%) could iden-
tify mint, 11 (11.5%) could identify musky 
perfume, and 5 (5.2%) could identify jas-
mine roses. Table 3 demonstrated that 
there was   statistically significant differ-
ence between the mean duration of start 
of improvement for each smell (p˂ 0.001).  

 

Table 1: Patients’ characteristics 

All patients (n= 96) Mean & SD Median Range IQR 

Age (years) 34.06 ± 9.262 32.00 19, 50 26.25, 41.00 

Duration of smell loss at time 
of presentation (Months) 

6.25 ± 6.579 3.25 1, 24 1.50, 9.75 

Gender (Freq./ %) 
Male 35 36.5%  

Female 61 63.5%  

Chronic illness (Freq./ %) 

Absent 71 74.0%  

DM 13 13.5%  

DM & HTN 6 6.3%  

HTN 6 6.3%  

 
Table 4 demonstrated that there was sta-
tistically significant positive correlation 
between the duration of smell loss and 
start of musky improvement (r= 0.246, p = 
0.040), the start of rose improvement (r= 
0.304, p = 0.011), and the start of mint im-
provement (r= 0.271, p = 0.023). Table 5 
demonstrated that there was a statistical-
ly significant negative correlation be-
tween age and improvement. Table 6 
demonstrated that there was no statisti-
cally significant difference between gen-
der distribution and outcome, there was 
a statistically significant difference be-
tween the presence of chronic disease 
and final outcome. 

Discussion 

The quality of life for COVID-19 patients 
who have lost their sense of smell has sig 

nificantly declined. Their diminished sense 
of smell mostly interferes with daily activi-
ties related to olfactory functioning(10).    
Studies have shown that the predomi-
nance of loss of smell in COVID-19 patients 
ranges from 59% to 86%(11). So, randomized 
clinical trial was conducted at the ENT de-
partment of Suez Canal University Hospi-
tal to determine the effectiveness of 
Fluticasone nasal spray and smell retrain-
ing therapy in treating post-COVID-19 an-
osmia. 72.9% of the 96 patients (70 partic-
ipants) who had lost their sense of smell 
for longer than 3 weeks following COVID-
19 infection had recovered by the conclu-
sion of the research. We used a test pre-
viously used by Singh et al for olfactory 
function assessment in which four odours 
were used (mint, rose, musk, vinegar) for 
testing, the basic substance was mixed 
with 5 ml water and kept in glass bottles.  
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Table 2: Baseline, after 1 month, after 2 months and  
after 3 months of smell assessment in the studied patients: 

  Frequency Percentage 

B
as

e
li

n
e

 Musky perfume 0 0% 

Vinegar 1 1.0% 

Jasmine roses 0 0% 

Mint 1 1.0% 

A
ft

er
 1

 
m

o
n

th
 Musky perfume 50 52.1 

Vinegar 54 56.3 

Jasmine roses 44 45.8 

Mint 52 54.2 

A
ft

er
 2

 
m

o
n

th
s Musky perfume 13 13.5% 

Vinegar 11 11.5% 

Jasmine roses 15 15.6% 

Mint 13 13.5% 

A
ft

er
 3

 
m

o
n

th
s Musky perfume 7 7.3% 

Vinegar 5 5.2% 

Jasmine roses 11 11.5% 

Mint 5 5.2% 
Data is expressed as percentage and frequency. 

 

 
Figure 1: Age distribution of the studied sample. 

 
The Sniffin Stick test, University of Penn-
sylvania smell identification test, and smell 
magnitude test are not available in Egypt. 
For testing, paper strips containing a few 
drops of the scent solution were given to 
patients(3). Patients with impaired smell 
sense without a history of sinonasal ill-
ness, prior surgery for nasal polyposis, 
tumour, or nasal or head trauma were in-
cluded in this research. All research partic-
ipants' nasal endoscopies were normal. 
This is crucial to make sure that the thera-
py of the underlying sinonasal condition 
does not interfere with any improvement 

in olfactory function brought on by ster-
oid nasal spray. A study by Fleiner et al.(12) 
found that combining OT with topical cor-
ticosteroid spray improved olfactory func-
tion compared to OT alone, but it was dif-
ferent from this study in that it also con-
sidered other causes of olfactory dysfunc-
tion, such as sinonasal diseases, post-
traumatic stress disorder, and idiopathic 
causes. The majority of participants in the 
current study—61 (63.5%)—were female, 
whereas 35 (36.5%) were men, according 
to the gender distribution. Rashid et al.(13) 
studied 276 individuals with COVID-19 who 
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reported smell or taste abnormality and 
found that females (71%) demonstrated 
olfactory and taste problems more fre-

quently than men (29%), confirming earlier 
research findings of a female preponder-
ance.  

 
 

 
Figure (2): Gender distribution of the studied sample. 

 
 
 

 
Figure (3): Relevant medical history of the studied sample. 

 
The patients in our research had an aver-
age age of 34.06 ± 9.262 years. In the Lev-
inson et al.(14) cohort of 42 participants 
with mild COVID-19, it was observed that 
subjects younger than 40 years showed 
improved olfaction more quickly than 
those who were older than 40 years. We 
found a statistically significant negative 
correlation between age and olfactory 
improvement. In the current study, there 
was a statistically significant difference 
between the presence of chronic disease 
and improvement in olfaction. Of the par-

ticipants, 25 (26%) had chronic diseases, 13 
(13.5%) were diabetics, 6 (6.3%) were hy-
pertensive, and 6 (6.3%) were both hyper-
tensives and diabetics. The average time 
for recovery of the sense of smell was 
35.0 2.31 days in diabetic patients com-
pared to 25.64 6.53 days in non-diabetic 
ones, according to Abdelalim et al.'s study 
(2), which revealed that age, diabetes, and 
the length of COVID-19 illness can affect 
the duration of anosmia/hyposmia. A sta-
tistically significant positive link between 
the length of scent loss and the beginning 
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of recovery was found in the current in- vestigation.  
 

 
Figure 4: Box and whisker plot showing duration of smell loss at time of presentation 

 

 
Table 3: The mean duration of start of  

improvement for each smell. 

Start of improvement (Months) Mean ± SD P 

Start of musky improvement 1.39 ± 0.67 

˂ 0.001 
Start of vinegar improvement 1.30 ± 0.6 

Start of rose improvement 1.53 ± 0.76 

Start of mint improvement 1.33 ± 0.61 
P is significant when ˂ 0.05. Test: Related samples Friedman Test. 

 
Table 4: Relation between duration of smell loss and  

start of improvement. 

Duration of smell loss (Months) Correlation coefficient P 

Start of musky improvement 0.246 0.040 

Start of vinegar improvement 0.220 0.068 

Start of rose improvement 0.304 0.011 

Start of mint improvement 0.271 0.023 

P is significant when ˂ 0.05. 

 
This was also noted in research by Vaira et 
al.(15), which showed that individuals 
whose symptoms lasted for more than 20 
days following the commencement of OD 
were at a greater risk of long-lasting olfac-
tory impairment. Following up after a 
month revealed in this study that 54 
(56.3%) could identify vinegar, 52 (54.2%) 
could identify mint, 50 (52.1%), could iden-
tify musky scent, and 44 (45.8%) could 
identify jasmine flowers. Following up af-
ter two months revealed that 65 (67.7%) 
were able to identify vinegar, 65 (67.7%) 

were able to identify mint, 63 (65.6%) 
were able to identify musky scent, and 59 
(61.5%) were able to identify jasmine odor. 
Following up after three months revealed 
that 70 participants (72.9%) could name 
the four scents. Similar findings were seen 
in Singh et al.'s(3) prospective interven-
tional trial when 120 patients with anos-
mia due to COVID-19 were divided into in-
tervention and control groups. 
Fluticasone intranasal spray was adminis-
tered for anosmia by patients in the inter-
vention group for five days. Compared to 
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the control group, the results demon-
strated a considerable improvement in 
olfactory impairment. On day five, olfac-
tion in the case group was 93.33% better 
for a musky scent, 91.67% better for 
a vinegar smell, 88.33% better for 
a flowery fragrance, and 90% better for 
a minty smell. Additionally, Nguyen and 
Patel(16) showed how topical nasal ster-
oids capable of penetrating the olfactory 
cleft might enhance OT's efficacy. They 
claimed that improving olfactory function 
in those with loss of smell was more ef-
fective with budesonide nasal irrigation 
combined with OT than OT alone. The 
randomised controlled experiment by Ab-
delalim et al.(2) employed a different kind 
of steroid. To evaluate the effectiveness 
of mometasone furoate nasal spray on 
anosmia, 100 patients who had recovered 
from COVID-19 according to RT-PCR nega-
tive findings were included. Olfactory 

training was combined with a topical mo-
metasone nasal spray (100 mcg daily) in 
Group 1. The other group was instructed 
to continue olfactory training for just 
three more weeks. The findings demon-
strated that olfactory training outper-
formed the use of intranasal corticoster-
oids in terms of advantages. Additionally, 
during 4 weeks of the intervention, Mo-
metasone Spray was assessed by Kasiri et 
al. (2021) in comparison to a placebo 
group for its ability to ameliorate post-
COVID-19 anosmia. Their findings showed 
that there were no significant olfactory 
score differences between the two 
groups. In a further trial on corticoster-
oids by Rashid et al.(13), a total of 276 pa-
tients were randomly assigned to receive 
either 0.9% sodium chloride solution or 
betamethasone nasal drop three times 
per day for a maximum of one month.  

 
Table 5: Correlation between age and improvement  

in outcome in the studied patients: 

 Correlation coefficient P 

Musky perfume improvement -0.344 0.001 

Vinegar improvement -0.344 0.001 

Jasmine roses improvement -0.344 0.001 

Mint improvement -0.344 0.001 

Data is expressed as percentage and frequency. 

 
A self-reported examination of the sense 
of smell revealed that the betamethasone 
nasal drop usage had no appreciable im-
pact on the anosmia recovery period. Ac-
cording to recent reports by Miwa et al.(17) 
and Hura et al.(18), OT is helpful for enhanc-
ing olfactory function, particularly when 
started early and with good treatment 
compliance. The main drawback is that 
instructions must be given every day for 
several months. This research has several 
restrictions, as despite continuous follow-
up, there may be disparities in patient ad-
herence to occupational therapy (OT) and 

unavoidable little changes in how they 
carry out their OT at home. Also, it lacks a 
placebo trained control group to properly 
represent the treatment effects. The sug-
gested training duration for OT at the 
time the study was designed was 12 
weeks(19). However, a multicenter follow-
up research by Damm et al.(20) indicated 
that after a 32-week training session, ol-
factory performance had significantly im-
proved. Future studies on the long-term 
effects of OT, which might provide insight 
into how it affects higher olfactory func-
tion, will be interested in this. 
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Table 6: Comparison of final outcome according to gender distribution 

 Male (n= 35) Female (n= 61) Odds ratio P 

Musky perfume Not improved 9 (25.7%) 17 (27.9%) 
0.9 0.819 

Improved 26 (74.3%) 44 (72.1%) 

Vinegar Not improved 9 (25.7%) 17 (27.9%) 
0.9 0.819 

Improved 26 (74.3%) 44 (72.1%) 

Jasmine roses Not improved 9 (25.7%) 17 (27.9%) 
0.9 0.819 

Improved 26 (74.3%) 44 (72.1%) 

Mint Not improved 9 (25.7%) 17 (27.9%) 
0.9 0.819 

Improved 26 (74.3%) 44 (72.1%) 

Chronic disease Absent (n= 71) Present (n= 25) Odds ratio P 

Musky perfume Not improved 13 (18.3%) 13 (52.0%) 
0.21 0.001 

Improved 58 (81.7%) 12 (48.0%) 

Vinegar Not improved 13 (18.3%) 13 (52.0%) 
0.21 0.001 

Improved 58 (81.7%) 12 (48.0%) 

Jasmine roses Not improved 13 (18.3%) 13 (52.0%) 
0.21 0.001 

Improved 58 (81.7%) 12 (48.0%) 

Mint Not improved 13 (18.3%) 13 (52.0%) 
0.21 0.001 

Improved 58 (81.7%) 12 (48.0%) 

 

Conclusion 

Fluticasone nasal spray and olfactory 
training can be considered as an effective 
treatment for post-COVID-19 anosmia. 
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