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Background: Olfactory anomalies are the most common diseases among post-COVID-19 disorders. Only 15% of patients completed 
their prescribed treatment plans, even though several different treatment strategies were recommended; this had a detrimental effect on 
the patients’ physical, social, and emotional wellbeing.
Purpose: The aim of this study was approving intranasal fast-dissolving insulin films as the treatment of choice for anosmia in 
comparison to the control group, and the innovative treatment for anosmic post-COVID-19 is assessed in terms of the patients’ health- 
related quality of life (HRQoL).
Methods: For therapy and evaluation, a randomized clinical trial with forty adult anosmic post-viral patients was performed. The 
recruited participants were recruited between October 1 and March 8 of 2021 based on predetermined criteria. A validated smell 
assessment questionnaire concerning the participants’ olfactory, physical, and psychological outcomes was given to them. Recruited 
patients were randomly subdivided into two groups: intervention and control group. Intervention was treated with insulin intranasal 
films, while control group took plain films (placebo).
Results: The physical, emotional, and social health quality of life were significantly (p-value <0.0001) improved after 4 consecutive 
weeks of treatment with the intervention group compared to the control group. The data were analyzed statistically with the aid of 
GraphPad Prism 9.1.0.
Conclusion: The lowest HRQoLs, which significantly impact their quality of life, are found in post-COVID-19 anosmic patients 
treated with insulin films. It is advised to employ this new intervention (insulin films) as the main therapy approach and to gather 
additional industry data for its development and dissemination. Problems with self-hygiene, eating, sense of danger and emotional 
satisfaction were significantly enhanced with insulin intervention versus placebo.
Keywords: anosmia, post-COVID syndromes, insulin, health-related quality of life, intranasal fast dissolving film, treatment 
outcomes

Introduction
Health-related aspects should advance swiftly along with the expansion of patient aspirations. Patients are now unhappy with 
inadequate treatments. Today’s therapies should address situations, practices, and policies at the community level that have an 
impact on the population’s perceptions of their health and functional status. Since patients’ lifestyles are significantly impacted by 
olfactory dysfunctions, olfactory abnormalities have been identified as one of the most prevalent post-COVID-19 symptoms 
affecting HRQoLs (health-related quality of life).1 Additionally, 20% of the general population, particularly those with rhinitis, 
exhibit this impairment, and 60% of people over 65 have trouble with smell.2
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The quality of life for individuals with decreased smell following COVID-19 infection was much lower, according to earlier 
research. Daily actions are directly impacted by that.3 Additionally, anosmia has been demonstrated to dramatically lower 
HRQOL, resulting in melancholy, exhaustion, disturbed sleep, and a lack of sexual desire.4 The diagnosis and treatment of Smell 
disorder should therefore be prioritized.

Despite the fact that many individuals can restore their smell ability with time and spontaneous recovery rates as high as 30% at 
one year have been described,5 there is still a strong need for fast and effective treatment.

Currently, the most popular treatments for anosmia are systemic steroids, intranasal steroids, olfactory training, alpha- 
lipoic acid, intranasal vitamin A, zinc, and omega-3 fatty acids. When compared to the control group, both local and 
systemic steroids exhibit a slight improvement in olfactory abnormalities6 that failed to satisfy patients.

Olfactory training recovers as a treatment for anosmic patient showed slow improvement (>6 months) and was not 
significantly different from control group in comparison.7

Since post-traumatic anosmia responded better to zinc sulphate treatment than post-viral anosmia, it was discovered 
that zinc treatment was related to the pathology of anosmia.8 One of the medications used to treat olfactory abnormalities, 
especially anosmia, was alpha-lipoic acid. We still need further clinical research to prove that -lipoic acid may be 
beneficial in young individuals with olfactory loss following upper respiratory tract infection, according to certain 
reports.9

Recently revised publications recommended insulin as a local treatment for people with post-viral anosmia. Insulin, 
the treatment of concern, was recommended by Rezaeian A at 201010 and Falkowski B and his coworkers at 2020.11 

Growth factor hormone was found to directly interact with insulin to enhance smell perception. Due to insulin effects on 
the nitric oxide cycle as a phosphodiesterase enzyme inhibitor (cGMP), growth factors (GFs) such as cyclic adenylate 
monophosphate (cAMP) and cyclic guanylate monophosphate (cGMP) are increased. Several studies have demonstrated 
that growth factors (GFs) stimulate the olfactory epithelium; consequently, a decline in GF levels can result in sensory 
deprivation.

In April 2021, the intranasal insulin rapid dissolving films were studied to create the sole dosage form that could facilitate and 
alter doses for safe insulin intranasal delivery.12 They attach to the application site with the help of fast hydration and are extremely 
thin and easily positioned on the mucosal tissue. The film releases the drug content for absorption into the desired tissue after it has 
disintegrated.

Sniffin’ and olfactory discrimination tests were used to define and clinically assess the intervention in this investigation to 
confirm its safety and efficacy for scent restoration.13 According to the clinical study’s findings, the intervention group’s olfactory 
detection scores and olfactory discrimination values significantly improved over time compared to the placebo group within four 
weeks. Because there is currently no intervention on the market that has been approved and could be considered standard care for 
people with post-viral anosmia, interventions in all prior research have been compared to controls or placebos. We now have 
a well-designed, evidence-based medication dosage form for the treatment of anosmia. In addition to a Phase I clinical trial for 
safety and efficacy, our team also developed a study for dosage form and dose estimate. The outcomes of the previous trial12 

validated the efficacy of the novel therapy. The current study’s objective is to assess the effects of insulin fast dissolving film on 
anosmic patients in terms of their health and social circumstances (HRQOLs).

Patients and Methods
At the Department of Otorhinolaryngology, Faculty of Medicine, outpatient clinic, a randomized clinical trial was carried out 
between October 1 and March 8 of 2021 to compare the HRQOLs of anosmic patients treated with insulin film post- and pre- 
treatment to those of a control group. Staff at the pharmacy faculty produced, assessed, and characterized the intranasal fast 
dissolving films. All individuals who visited the outpatient clinic with a protest of subjective anosmia were invited to participate in 
the study. Patients accepted for sharing have been asked to fill in a well-designed questionnaire with detailed medical history under 
the supervision of a clinical pharmacist and an ENT specialist. A standardized ear, nose, and throat examination (including nasal 
endoscopy) and an evaluation of smell loss threshold were performed.

Forty-eight patients accepted sharing in study, which were distributed randomly into two groups of study. The first 
group served as the control group and was given intranasal film only. Sample size was calculated using Andrew 
Fisher’s Formula. Insulin FDF was adapted for the second group (experimental group) (40 IU). Three times a week, 
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one film was administered into each nostril. An ENT specialist was the one who used the intervention. With the aid of the 
Demo® program, randomization was created.

Patient Criteria
Only post-viral anosmic patients that lasted more than two months, both sexes, aged 18–55 years old were enrolled in the study. 
Participants must agree to share and sign the consent form. Patients with known chronic conditions or disabilities (physical or 
mental) that affect QOL have been excluded from the study.

Smell Threshold
The Smell threshold score was calculated as a sum of scores from three tests: threshold, discrimination, and identification subtests. 
The reported Sniffin’ Sticks test was used to investigate quantitative olfactory performance as discussed by our team in 202112. 
Only patients with anosmia (the total score of identified bottles ≤16) were enrolled in the study. Nine concentrations of butanol 
were prepared and stored in amber stoppered bottles and numbered from 1 to 9 in ascending order of concentration. Each patient 
was asked to try to identify the smell with each nostril. Three distinct fragrances were used in three different amber stoppered vials 
for the discrimination test. Each time, the patient successfully distinguished between the three bottles’ various aromas; they were 
given one point. The simplest test is the smell identification test, which involves giving a patient a single bottle and asking them to 
name and describe the smell within. The final “TDI score” was the sum of scores for Threshold, Discrimination, and Identification 
subtests, with a range between 1 and 48 points.14 Each test was performed three times, and one point was scored each time the odor 
at the lowest concentration was found. Pre- and post-treatment tests were administered to each participant (intervention and 
control group).

Assessment of HRQoL in Anosmic Patients in Intervention and Control Group
Patients recruited to share in this study learned the aim of study, accept sharing, and assigned consent. With the assistance of an 
ENT physician and a clinical pharmacist, patients were asked to complete a questionnaire prior to being prescribed treatment. In 
accordance with the EQ-5D and SF-6D criteria, the questionnaire was created and reviewed by the research team.15 Subjects in the 
two arms of the study filled in the questionnaire twice, at zero time and after four weeks of treatment. The questionnaire included 
three parts. The first part is designed to assess and evaluate the importance of smell in various categories of patient life. The section 
included questions about the impact of smell loss on their life patterns and whether there are changes in other sensors (such as 
listening, vision, touch, and taste) because of the change in smell sensory function. The second section of the questionnaire was 
created to estimate the effects of smell loss on patients’ everyday routines, including personal cleanliness, eating, and drinking, 
perception of fire and smoke, and emotional contentment, in addition to inquiries on the patient’s health before, during, and after 
the anosmic episode. Questions about wellbeing covered topics like depression, a lack of overall wellbeing, irritability, and 
asthmatic reactions. A question about the significance of characteristics of research participants’ health-related quality of life was 
asked at the conclusion. The importance of physical health, financial security, work life, partnership, friendship, and emotional 
stability were all addressed directly in closed-ended questions with a Yes/No response option. Which of these objects was most 
impacted by the lack of fragrance was the goal of this section.

Statistical Analysis
Statistical analysis and data visualization were performed using GraphPad Prism 9.1.0 (GraphPad Software, Inc., La Jolla, CA) 
and SPSS version 25 (IBM Corp., Armonk, NY). Continuous data is presented as mean ± standard deviation, whereas categorical 
data is presented as absolute numbers (%). The Chi Square test is used to compare two or more proportions. P-value shows 
significant results when <0.0001.

Results
The study began with forty-eight participants, but only forty patients completed the study. Five participants were satisfied 
by smell restoration before the study’s end and did not adhere to the final two doses, and three others did not follow 
instructions and were given local steroids during the study, patients’ flow chart is illustrated in Figure 1.
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The demographics of the full sample are shown in Table 1. The 18–30 age group had the highest percentage of 
participants in the study. Females were more sensitive to smell loss than males, and urban areas more so than rural ones 
in seeking smell restoration.

A comparison between intervention group (insulin group) and Placebo on their demographics is shown in Table 2, 
which shows no significant differences between them in age, sex, and education (p-values 0.3, 0.1, and 0.6 respectively). 
This implies that the variations in outcomes only apply to distinct interventions.

The threshold of smell loss in the participants in the two groups showed no significant differences (p-value 0.6) at the 
beginning of the study between the two groups, as shown in Table 3. From the table, it was clear that all the participants 
were anosmic and the majority were of TDI = 3.

As shown in Table 4, the importance of the smell sensor was clear among the participants, as it was assumed that the 
smell sense is a prominent issue in the participants’ lives and its loss has a negative impact on their HRQoLs.

The consequences of smell loss on patients’ daily practices such as personal hygiene, food, and drink, perception of 
fire/smoke, and emotional satisfaction are illustrated in Figure 2. The participants in the two groups complained due to 

Figure 1 Flow chart of patients.

Table 1 Demographic Characteristics of the 
Studied Patients

Frequency %

Age 18–30 22 55.0

31–50 17 42.5

>50 1 2.5

Total 40 100.0

Sex Male 16 40

Female 24 60

Residence Rural 15 37.5

Urban 25 62.5

Education Educated 33 82.5

Non- 

educated

7 17.5
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Table 2 Demographics of the Control and Intervention Groups

Control Intervention Total P

Age 18–30 Count 13 9 22 0.3

% Within Intervention 65.0% 45.0% 55.0%

31–50 Count 7 10 17

% Within Intervention 35.0% 50.0% 42.5%

>50 Count 0 1 1

% Within Intervention 0.0% 5.0% 2.5%

Total Count 20 20 40

% Within Intervention 100.0% 100.0% 100.0%

Sex Male Count 6 10 16 0.1

% Within Intervention 30.0% 50.0% 40.0%

Female Count 14 10 24

% Within Intervention 70.0% 50.0% 60.0%

Total Count 20 20 40

% Within Intervention 100.0% 100.0% 100.0%

Education Educated Count 17 16 33 0.6

% Within Intervention 85.0% 80.0% 82.5%

Non-educated Count 3 4 7

% Within Intervention 15.0% 20.0% 17.5%

Total Count 20 20 40

% Within Intervention 100.0% 100.0% 100.0%

Table 3 Threshold of Smell Loss in the Two Groups

Control Intervention Total P

Threshold of impairment before 1.00 Count 0 2 2 0.3

% Within Intervention 0.0% 10.0% 5.0%

2.00 Count 5 7 12

% Within Intervention 25.0% 35.0% 30.0%

3.00 Count 11 10 21

% Within Intervention 55.0% 50.0% 52.5%

4.00 Count 3 1 4

% Within Intervention 15.0% 5.0% 10.0%

5.00 Count 1 0 1

% Within Intervention 5.0% 0.0% 2.5%

Total Count 20 20 40

% Within Intervention 100.0% 100.0% 100.0%
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loss of smell. It is obvious that the daily practices were negatively impacted by smell loss and changed significantly with 
the intervention group.

HRQOLs changed extensively in the intervention group, as shown in Table 5. The HRQOL parameters differed in 
response after 4 weeks of treatment, but it was significant (<0.0001).

Discussion
As we may feel, love, and hate; in addition, it governs our emotions and behaviors; the value of healthy sensors is closely tied 
to our soul. Following the COVID-19 crisis, one of these sensors that is highly valued is smell. The effects of COVID-19 on 
smell have been investigated in numerous investigations as Mullol J and his coworkers16 and Parma V and his coworkers at 
2020,17 However, there has been little discussion of the impact of loss of smell on patient life. Smell loss etiologies are many, 

Table 4 Importance of Smell Sensors for the Participant of Study

Control Intervention Total P

Importance of smell 3.00 Count 0 6 6 0.02

% Within Intervention 0.0% 30.0% 15.0%

4.00 Count 17 11 28

% Within Intervention 85.0% 55.0% 70.0%

5.00 Count 3 3 6

% Within Intervention 15.0% 15.0% 15.0%

Total Count 20 20 40

% Within Intervention 100.0% 100.0% 100.0%

Figure 2 Consequences of smell loss on patients’ daily practices before and after 4 weeks of treatment with insulin intranasal FDF.
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like sinonasal disorders,18 traumatic,19 or viral20 that is the most common type. Insulin fast dissolving film was reported as an 
effective treatment of post-COVID anosmia12 The impact on HRQoLs has yet to be determined. In this study, we evaluated 
the impact of anosmia treatment with intranasal insulin FDF on patients’ quality of life. It is widely acknowledged that smell 
loss has a negative impact on patient life, particularly appetite and activities such as cooking, physical activities, and 
emotional desires.3,21 The subjects of the study were anosmic (TDI = 1,2,3,4, and 5) for more than 2 months, and they 
accepted sharing in the study. In addition to the serious drawbacks of smell loss on the identification of smells in life 
activities, the recognition of risks like smoke or fire shows a significant sign in the study group that was reported before by 
Mullol et al.22 This problem resolved significantly after 4 weeks of treatment with insulin FDF.

Emotional stability and bad relationships with food and drinks were among the serious qualities affected by smell 
loss. These outcomes were well reported previously.23,24 These qualities significantly changed after treatment with 
the new intervention of insulin (p value <0.0001).

The community and social activities of anosmic individuals are significantly impacted by smell problems. Smell 
dysfunction in the research groups had an impact on a variety of characteristics, including the capacity to work, 
engage in leisure activities, and socialize with friends. These results are supported by previously published 
material.25,26 These activities significantly improved after treatment with Insulin FDF. Insulin that directly affects 
growth factor hormone in the olfactory region could strongly increase the smell perception in case of anosmia.

In brief, this study’s limitations were its single-center design, which limited its generalizability and made it 
challenging to choose appropriate articles and extract data. The study’s many strengths, on the other hand, included 
a clearly defined purpose, inclusion and exclusion criteria, acceptable procedures for combining study findings, 

Table 5 HRQOL Parameters Before and After Treatment with Insulin Intranasal FDF

Insulin Group Total P

Before After

Difficulties in cooking Yes Count 10 0 10 <0.0001

% Within insulin group 50.0% 0.0% 25.0%

Problems with eating Yes Count 18 0 18 <0.0001

% Within insulin group 90.0% 0.0% 45.0%

Wash my self-more Yes Count 17 0 17 <0.0001

% Within insulin group 85.0% 0.0% 42.5%

Reduce ability to do work Yes Count 15 0 15 <0.0001

% Within insulin group 75.0% 0.0% 37.5%

Need to change spare time activities Yes Count 17 0 17 <0.0001

% Within insulin group 85.0% 0.0% 42.5%

Difficulties in mixing with friends Yes Count 5 0 5 0.02

% Within insulin group 25.0% 0.0% 12.5%

Physical health Yes Count 15 20 35 0.01

% Within insulin group 75.0% 100.0% 87.5%

Financial security Yes Count 11 16 27 0.2

% Within insulin group 55.0% 80.0% 67.5%

Emotional stability Yes Count 8 9 17 0.9

% Within insulin group 40.0% 45.0% 42.5%
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balanced patient characteristics as shown by P-values, and descriptions of patient characteristics, interventions, and 
outcomes.

Conclusion
The patient’s health and social quality of life are negatively impacted by anosmia, a severe olfactory impairment. With 
disappointing outcomes, numerous therapies are used to treat this problem. This literature endorsed the use of insulin 
FDF to treat anosmia. The new technique showed a notable increase in patients’ quality of life and sense of smell.

Abbreviations
FDF, fast dissolving film; Qol, quality of life; HRQOL, health-related quality of life.
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