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ABSTRACT

Background: COVID-19 can cause smell and taste disorders due to Angiotensin
Converting Enzyme 2 (ACE2) binding to olfactory tracts and taste buds affected by gender,
age, comorbid and COVID-19 severity.

Objective: To analyze age, gender, comorbidities and severity of COVID-19 as risk factors
for smell and/or taste disorders in mild and moderate COVID-19 patients in Semarang.
Methods: Observational research using a cross-sectional design. The sample was COVID-
19 patients aged >10 years with mild and moderate severity who were not hospitalized and
registered at the Semarang City Health Center in June — July 2021. The sampling method
used purposive sampling with secondary data. The relationship between variables is
analyzedanalyzed using the Chi-square test or Fisher's exact test and multivariate analysis
with logistic regression.

Results: Research on 4337 people, 2.0% had smell disorder and 0.5% had taste disorder.
The prevalence of COVID-19 is highest in women, 50.5%, and adults (20-60 years old),
82.5%. The risk factors of gender, age and severity of COVID-19 were not associated with
smell and taste disorder in COVID-19 patients (p<0.05). Chronic liver disease is a risk factor
for only smell disorders in COVID-19 patients (p 0.04, Cl 3.029-786.993, RP 48.828).
Conclusion: Chronic liver disease is a comorbidity that is a risk factor for smell disorders
in COVID-19 patients in Semarang. Meanwhile, age, gender and other comorbidities are
not risk factors for smell and/or taste disorders.

DIMJ, 2023, 4(2), 51-56 DOI: https:/ / doi.org/10.14710/ dimj.v4i2.17892

1. Introduction

COVID-19 cases reached 1,604,348 people in April
2021, with an average additional case of 5,000 per day and
deaths in Indonesia of 43,424 people. In Semarang, the total
cases in April 2021 were 34,753 people, with 1,863 deaths.
3

The COVID-19 pandemic has significantly impacted
global health systems and economic stability.® Early
reported symptoms of COVID-19 include fever, cough,
shortness of breath, sore throat, runny nose, and
conjunctivitis. Other symptoms currently found are
chemosensory disorders in the form of smell disorders 68-
85% and taste disorders 71-88.8%.4% Factors that influence
the incidence of smell and taste disorders are age, gender,
severity of disease, geographical region and ethnicity.”*®
This is related to Angiotensin Converting Enzyme 2
(ACE2), which was identified as a cellular receptor for
SARS-CoV-2, which is distributed in the membranes of the
oral and nasal cavities as well as angiotensin Il inhibitors.
Gender, age, comorbidities and disease severity can
influence.'®-1° Expression of ACE2 receptors.?%-? This study
aims to determine age, gender, comorbidities and degree of
COVID-19 infection as risk factors for smell and/or taste

Published by Universitas Diponegoro.

disorders in mild and moderate COVID-19 patients in
Semarang.

2. Methods

This research is an observational analytical study with
the cross-sectional method. The research subjects were mild
and moderate COVID-19 patients aged >10 years in
Semarang who underwent self-isolation and had complete
data. Samples were taken from secondary data on COVID-
19 patients recorded at the Semarang City Health Service,
and then samples were taken using the purposive sampling
method.

The data analyzed were complaints of smell and/or
taste disturbances with risk factors assessed, including age,
gender, comorbidities, and degree of COVID-19 infection.
Data analysis used the Chi-Square and Fisher Exact tests,
significant if p <0.05, with a 95% confidence interval. The
analysis continued by calculating the prevalence ratio and
multivariate analysis with logistic regression.

This research has received approval from the ethics
committee of Kariadi Hospital with No0.983/EC/KEPK-
RSDK/2021 and research permit
N0.9429/UN7.5.4.2.1/PP/2021 from the Semarang City
Health Service.
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3. Result

The COVID-19 patients in Semarang during June-July
2021 were 39,272 people, and 4,337 people met the
inclusion criteria. According to Table 1, COVID-19 mainly
occurred in adults (82.5%), with slightly higher prevalence
among females (50.5% vs 49.5%) and mild clinical severity
(85.7%).

Table 1. Characteristics of research subjects

Variable n %
Gender
Men 2146 495
Women 2191 50.5
Age
Teenage (11-19y.0) 343 7.9
Adult (20-60 y.0) 3579 825
Elderly (>60 y.0) 415 9.6
COVID-19 degree
Mild 3716 85.7
Moderate 621 14.3

The characteristics of COVID-19 symptoms (table 2)
were smell disorders at 2% and taste disorders at 0.5%; the
most common other symptoms are cough (74.4%), runny
nose (42.7%) and headache (40.9%).

Table 2. Characteristics of symptoms in patients with mild
to moderate degrees of COVID-19.

Variable n % Variable n %
Smell
disorder Headache
Yes 88 2.0 Yes 1776  40.9
No 4249 98.0 No 2561 59.1
T_aste Weakness
disorder
Yes 21 0.5 Yes 1173  27.0
No 4316 995 No 3164 73.0
Fever Myalgia
Yes 1350 31.1 Yes 89 2.1
No 2987 689 No 4248 979
Cough Vomiting
Yes 3226 744 Yes 1065 24.6
No 1111 256 No 3272 754

Abdominal
Runny nose .

pain
Yes 1851 42.7 Yes 27 0.6
No 2486 57.3 No 4310 994
Sore throat diarrhoea
Yes 1231 284 Yes 471 10.9
No 3106 716 No 3866 89.1
Dyspnea
Yes 634 14.6
No 3703 854

Comorbidities found in research participants were
hypertension 65(1.5%), diabetes mellitus 39(0.9%), heart
disease 16(0.4%), chronic lung disease 7(0.2%), chronic
liver disease 2(0.0004%), malignancy 1 (0.0002%), chronic
kidney failure 1 (0.0002%), and neurological disorder 1
(0.0002%). There were no pregnant patients or patients with

Published by Universitas Diponegoro.

immunological research
participants.

The results of statistical test analysis of gender, age and
degree of COVID-19 on smell disorders show no significant
relationship between gender, age and degree of COVID-19
and olfactory disorders in COVID-19 patients in Semarang.
The results of the statistical test analysis of comorbidity of
smell disorders (table 5) show that diabetes mellitus, heart
disease, hypertension, malignancy, chronic kidney failure,
neurological disorders and chronic lung disease have no
relationship with the incidence of smell disorders in
COVID-19 patients in Semarang City. There is a
relationship between chronic liver disease and smell
disorders in COVID-19 patients in Semarang. Pregnancy
and immunological disorders were not analyzed.

compromise among the

Table 4. Analysis of gender, age and degree of COVID-19
on olfactory disorders.

Variable Smell disorder p 95%Cl RP
Yes No

Gender
Men 44 (1.0%) 2102 (48.5%)1 000 0.670- 1021
Women 44 (1.0%) 2147 (49.5%) 1.558
Age

< 60 0, 0,
y.0 79 (1.8%) 3481 (80.3 /0)0.057 01%55 0.516
y0> 60 9 (0.206) 768 (17.7%)
COVID-
19 degree 0.737-

Mild 79 (1.8%) 3637 (83.9%)0.340 2'959 1.477
Moderate 9(0.2%) 612 (14.1%)
Chi-square test, significant if p<0.05
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Table 5. Analysis of comorbidity of olfactory disorders

Smell disorder

disorders in COVID-19 patients in Semarang. Pregnancy
and immunological disorders were not analyzed.

The results of the logistic regression test for smell
disorders (table 8) show that chronic liver disorders strongly
influence the incidence of olfactory disorders. A logistic
regression test was not carried out for taste disorders
because it did not meet the requirements.

Table 6. Analysis of gender, age and degree of COVID-19
on taste disorders

1 0,

Variable Yes NoO p 9%% Cl RP

Diabetes

mellitus 0.170-

Yes 1(0.02%) 38 (0.9%) 0.552" 9'380 1.274
4211 '

No 87 (2.0%) (97.1%)

Heart

disease 1.016-

Yes 1(0.02%) 16 (0.4%) 0.720" 1'025 1.021
4233 '

No 87 (2.0%) (97.6%)

Hypertens

lon 0.103-

Yes 1(0.02%) 64 (1.5%) 0.618" 5.480 0.752
4185 '

No 87 (2.0%) (96.5%)

Malignan

cy i

Yes 0(0.0%) 1(0.02%) 0.980° 18;2 1.021
4248 '

No 88 (2.0%) (97.9%)

Chronic

kidney

failure A 1.016-

Yes 0(00%) 1(002%) %9105 1021
4248

No 88 (2.0%) (97.9%)

Chronic

liver

disease 0.040" 3.029- 18.828

Yes 1(0.02%) 1(0.02%) " 786.993 "
4248

No 87 (2.0%) (97.9%)

Neurolog

y disorder 1.016-

Yes 0(0.0%) 1(0.02%) 0.980" 1'025 1.021

No 88 (2.0%) ?57420/)

Chronic

lung

disease A 0.968-

Yes 1(0.02%) 6(01%) 134" ggoze 8128
4243

No 87 (2.0%) (97.8%)

The results of the statistical test analysis of gender, age
and degree of COVID-19 on taste disorders (table 6) show
that there is no significant relationship between gender, age
and degree of COVID-19 and taste disorders in COVID-19
patients in Semarang.

The results of the statistical test analysis of
comorbidity of taste disorders (table 7) show that
comorbidities of diabetes mellitus, heart disease,
hypertension, malignancy, chronic kidney failure, chronic
liver disorders, neurological disorders and chronic lung
disorders have no association with the incidence of taste

Published by Universitas Diponegoro.

. Taste disorder 95%
Variable Yes No p Cl RP
Gender

10 2136
Men  0.20) (49.3%) 1.000 gfgg 0.928
Women 11 2180 :
(0.3%) (50.3%)
Age
17 3543
<60Y0 g4y (81.7%) 0.781~ 23627 1 g78
p o 3.214
>60Y0 4 10) (17.8%)
COVID-19
Doanee 0.533
0.194-
N
wig 16300 O 1460
(0.4%) (85.3%)
5 616

Moderat 104y (14.206)
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Table 7. Analysis of comorbidity of taste disorders

Table 8. Logistic regression test for smell disorders

Variable _Taste disorder 0
Yes No p 95% CI RP
Diabetes
mellitus
39 0 A 1.003-
Yes (0.9%) 0 (0.0%) 0.827 1007 1.005
No 4277 21
(98.6%) (0.5%)
Heart
disease
16 0 A 1.003-
Yes (0.4%) 0(0.0%) 0.925 1007 1.005
No 4300 21
(99.1%) (0.5%)
Hyperte
nsion
65 0 A 1.003-
Yes (1.5%) 0(0.0%) 0.728 1007 1.005
No 4251 21
(98.0%) (0.5%)
Maligna
ncy
1 0 ~ 1.003-
Yes (0.02%) 0(0.0%) 0.995 1007 1.005
No 4315 21
(99.5%) (0.5%)
Chronic
kidney
failure
1.003-
N
Yes (10'02%) 0 (0.0%) 0.995 1.007 1.005
No 4315 21
(99.5%) (0.5%)
Chronic
liver
disease
1.003-
/\
Yes ?0.04%) 00.0%) 990" 1007 1005
No 4314 21
(99.5%) (0.5%)
Neurolo
disord
isorder
1.003-
N
Yes (10.02%) 0(0.0%) 29" 1907 1005
No 4315 21
(99.5%) (0.5%)
Chronic
lung
disease
1.003-
N
Yes ZO.Z%) 0 (0.0%) 0.967 1.007 1.005
No 4309 21
(99.4%) (0.5%)

Varigble  p  95%Cl RP
Age 0.341 0.770-2.133 1.281
chronic fiver ) h44*  1.085-200.814 17.761
disease

dC_hrO”'C N9 0643  0.126-28.636 1.901
Isease
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4. Discussion

The general characteristics of the research were
obtained from secondary data from screening results from
the Semarang City Health Service. This research found that
the proportion of COVID-19 in Semarang was higher in
women, with 50.5%. Research conducted by Iriani et al.
found that the number of female patients was greater than
that of male patients.?” Other research conducted by Meini
et al. and Sharma et al. stated that the incidence of COVID-
19 in men is four times higher than in women related to
chromosome X, hormones and high-risk behaviours such as
smoking and occupational exposure.>2 \Women in
Semarang are vulnerable to COVID-19 because they are
easily anxious and stressed; women are more aware of
checking their symptoms, so the data for women is higher
than for men.2122627 Chen et al. mention that COVID-19
infects older adults, especially those with comorbidities.?®
This research recorded that most patients were adults (20-
60 years), 82.5% because this age is a productive age with
higher risk behaviour. This study recorded ten
comorbidities with the highest prevalence, namely
hypertension at 1.5%, diabetes mellitus at 0.9%, and heart
disease at 0.4%. Chen et al. 's research stated that the most
common comorbidities are cardiovascular, cerebrovascular,
and diabetes mellitus. Another study conducted by
Sanyaolu et al. stated hypertension, COPD, diabetes
mellitus and cardiovascular as significant risk factors for
COVID-19.2%8.2

This study found 11 symptoms other than smell and
taste disorders, with the highest prevalence being cough
74.4%, runny nose 42.7% and headache 40.9% as the most
common symptoms Huang et al. with the most common
symptoms being fever, cough and myalgia. In another study
by Chen et al., the most common symptoms were fever,
cough, and shortness of breath. The degree of COVID-19 in
this study was assessed as mild, namely with symptoms
other than pneumonia and moderate with clinical signs of
pneumonia such as fever, cough, shortness of breath, and
rapid breathing who were not treated in hospital. In most
studies, the degree was mild (85.7%) because the data was
on COVID-19 patients who were self-isolating or not being
treated in the hospital 2830

The results of this study indicate that age is not a risk
factor for smell and/or taste disorders in COVID-19 in
Semarang by research by Printza et al., which states that
there is no relationship between age and olfactory and/or
taste disorders in COVID-19 patients.31 This differs from
other studies, which state that young age is associated with
an increased risk of anosmia and ageusia. 2%%53!
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The results of this study indicate that gender is not a
risk factor for smell and/or taste disorders in COVID-19 in
Semarang City. This is to previous studies by Ninchritz-
Beccera et al. and Printza et al., which stated that gender did
not have a significant relationship with impaired smell and
taste in COVID-19.331

The results of this study indicate that only chronic liver
disorders are a risk factor for smell disorders but not for
taste disorders. This is by research by Awwad et al., which
shows a higher prevalence of chronic liver disease
associated with anosmia due to a lack of calories, protein
and micronutrients, which results in neurotransmitter
disorder.®? Research by Abdelmaksoud et al. reports that
zinc deficiency, which is one of the micronutrients in the
body, can cause a decrease in the alkaline phosphatase
activity of olfactory cells, causing neurological
dysfunction.®® In Derin et al. research, deficiencies in other
micronutrients, such as B12, can also disrupt the peripheral
nervous system, such as peripheral neuropathy, which
results in olfactory disorders. In this study, due to the use of
secondary data, the status of olfactory impairment before
and after COVID-19 infection is unknown.®* The role of
chronic liver impairment and its association with olfactory
impairment in COVID-19 patients requires further
discussion in future research.32-34

Other comorbidities such as pregnancy, diabetes
mellitus, heart disease, hypertension, malignancy, chronic
kidney failure, chronic lung disorders and neurological
disorders have no significant association with smell and
taste disorders in COVID-19 patients in Semarang. Previous
research conducted by Ninchritz-Beccera et al. stated that
there was no relationship between smell and taste disorders
and the presence of comorbidities.®

The results of this study indicate that the degree of
COVID-19 is not a risk factor for smell and/or taste
disorders. In another study conducted by lzquerdo-
Dominguez, he reported mild degrees of smell and taste
disorders in COVID-19 patients.?*

The limitation of this study is the independent
completion of the questionnaire by COVID-19 patients who
were not hospitalized hospitalized. There is a possibility of
bias in understanding how to fill out the form, especially
since the clinical information column does not include smell
and taste disorders, so not all patients write down these
symptoms. Comorbid diseases are recorded based on
subjective patient data and secondary data collected by the
Semarang City Health Service so that bias can occur,
influencing the analysis results.

5. Conclusion

Surgery optimization depends on the type of non-
epithelial ovarian cancer cells, age, and the stage when the
diagnosis was first established to be a factor in the incidence
of recurrence.

Ethical Approval

The study protocol was approved by the Ethics
Committee Faculty of Medicine Diponegoro National
Hospital Semarang No. 98/EC/KEPK/FK-RSDK/ 2021

Published by Universitas Diponegoro.

Conflicts of Interest
There is no conflict of interest in this research.

Funding
This research did not receive a specific grant from a
public, commercial, or not-for-profit funding agency.

Author Contributions
None

Acknowledgments
None

References

1. Dong E, Du H, Gardner L. An interactive web-based
dashboard to track COVID-19 in real-time. Lancet
Infect Dis. 2020;20(5):533-4.

2. Meini S, Suardi LR, Busoni M, Roberts AT, Fortini
A. Olfactory and gustatory dysfunctions in 100
patients hospitalized hospitalized for COVID-19: sex
differences and recovery time in real-life. Eur Arch
Otorhinolaryngol. 2020;277(12):3519-23.

3. Ninchritz-Becerra E, Soriano-Reixach MM, Mayo-
Yanez M, Calvo-Henriquez C, Martinez-Ruiz de
Apodaca P, Saga-Gutierrez C, et al. Subjective
evaluation of smell and taste dysfunction in patients
with mild COVID-19 in Spain. Med Clin (Engl Ed).
2021;156(2):61-4.

4, Lee Y, Min P, Lee S, Kim SW. Prevalence and
Duration of Acute Loss of Smell or Taste in COVID-
19 Patients. J Korean Med Sci. 2020;35(18):e174.

5. Vaira LA, Deiana G, Fois AG, Pirina P, Madeddu G,
De Vito A, et al. Objective evaluation of anosmia and
ageusia in COVID-19 patients: Single-center
experience on 72 cases. Head  Neck.
2020;42(6):1252-8.

6. Al-Zaidi HMH, Badr HM. Incidence and recovery of
smell and taste dysfunction in COVID-19 positive
patients. The Egyptian Journal of Otolaryngology.
2020;36(1).

7. BaiY, Yao L, Wei T, Tian F, Jin DY, Chen L, et al.
Presumed Asymptomatic Carrier Transmission of
COVID-19. JAMA. 2020;323(14):1406-7.

8. Ho FK, Celis-Morales CA, Gray SR, Katikireddi SV,
Niedzwiedz CL, Hastie C, et al. Modifiable and non-
modifiable risk factors for COVID-19, and
comparison to risk factors for influenza and
pneumonia: results from a UK Biobank prospective
cohort study. BMJ Open. 2020;10(11):e040402.

9. Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, et
al. Early Transmission Dynamics in Wuhan, China,
of Novel Coronavirus-Infected Pneumonia. N Engl J
Med. 2020;382(13):1199-207.

10. LiuW, Zhang Q, Chen J, Xiang R, Song H, Shu S, et
al. Detection of Covid-19 in Children in Early
January 2020 in Wuhan, China. New England Journal
of Medicine. 2020;382(14):1370-1.

11. Mehta P, McAuley DF, Brown M, Sanchez E,
Tattersall RS, Manson JJ, et al. COVID-19: Consider

55

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

Available online at: https://ejournal2.undip.ac.id/index.php/dimj


http://creativecommons.org/licenses/by/4.0/

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

cytokine storm syndromes and immunosuppression.
Lancet. 2020;395(10229):1033-4.

Sharma G, Volgman AS, Michos ED. Sex
Differences in Mortality From COVID-19 Pandemic:
Are Men Vulnerable and Women Protected? JACC
Case Rep. 2020;2(9):1407-10.

Sierpinski R, Pinkas J, Jankowski M, Zgliczynski
WS, Wierzba W, Gujski M, et al. Sex differences in
the frequency of gastrointestinal symptoms and
olfactory or taste disorders in 1942 nonhospitalized
patients with coronavirus disease 2019 (COVID-19).
Pol Arch Intern Med. 2020;130(6):501-5.
Umnuaypornlert A, Kanchanasurakit S, Lucero-
Prisno DEI, Saokaew S. Smoking and risk of adverse
outcomes among COVID-19 patients: A systematic

review and meta-analysis. Tob Induc Dis.
2021;19:00.
Yehia BR, Winegar A, Fogel R, Fakih M,

Ottenbacher A, Jesser C, et al. Association of Race
With Mortality Among Patients
HospitalizedHospitalized With Coronavirus Disease
2019 (COVID-19) at 92 US Hospitals. JAMA Netw
Open. 2020;3(8):62018039.

Carrillo-Larco RM, Altez-Fernandez C. Anosmia and
dysgeusia in COVID-19: A systematic review.
Wellcome Open Res. 2020;5:94.

Han AY, Mukdad L, Long JL, Lopez IA. Anosmia in
COVID-19: Mechanisms and Significance. Chem
Senses. 2020.

Qiu C, Cui C, Hautefort C, Haehner A, Zhao J, Yao
Q, et al. Olfactory and Gustatory Dysfunction as an
Early Identifier of COVID-19 in Adults and
Children: An International Multicenter Study.
Otolaryngol Head Neck Surg. 2020;163(4):714-21.
Vaira LA, Salzano G, Fois AG, Piombino P, De Riu
G. Potential pathogenesis of ageusia and anosmia in
COVID-19 patients. Int Forum Allergy Rhinol.
2020;10(9):1103-4.

Al-Ani RM, Acharya D. Prevalence of Anosmia and
Ageusia in Patients with COVID-19 at a Primary
Health Center, Doha, Qatar. Indian J Otolaryngol
Head Neck Surg. 2022;74(Suppl 2):2703-9.
Izquierdo-Dominguez A, Rojas-Lechuga MJ,
Chiesa-Estomba C, Calvo-Henriquez C, Ninchritz-
Becerra E, Soriano-Reixach M, et al. Smell and Taste
Dysfunction in COVID-19 Is Associated With
Younger Age in Ambulatory Settings: A Multicenter
Cross-Sectional Study. J Investig Allergol Clin
Immunol. 2020;30(5):346-57.

Mazzatenta A, Neri G, D'Ardes D, De Luca C,
Marinari S, Porreca E, et al. Smell and Taste in
Severe CoViD-19: Self-Reported vs. Testing. Front
Med (Lausanne). 2020;7:589409.

Md Mehedi H, Naima Ahmed T, Mohammad
Nasimul J, Md Jamal U. The prevalence of olfactory
dysfunction and its associated factors in patients with
COVID-19 infection. medRXxiv.
2021:2021.01.27.21250153.

Mercante G, Ferreli F, De Virgilio A, Gaino F, Di
Bari M, Colombo G, et al. Prevalence of Taste and

Published by Universitas Diponegoro.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)
Available online at: https://ejournal2.undip.ac.id/index.php/dimj

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Smell Dysfunction in Coronavirus Disease 2019.
JAMA  Otolaryngol Head Neck  Surg.
2020;146(8):723-8.

Sehanobish E, Barbi M, Fong V, Kravitz M, Sanchez
Tejera D, Asad M, et al. COVID-19-Induced
Anosmia and Ageusia Are Associated With Younger
Age and Lower Blood Eosinophil Counts. Am J
Rhinol Allergy. 2021;35(6):830-9.

Awalia MJ, Medyati NJ, Giay ZJ. Hubungan Umjur
Dan Jenis Kelamin Dengan Stress Kerja Pada
Perawat Di Ruang Rawat Inap RSUD Kwaingga
Kabupaten Keerom. JISIP (Jurnal llmu Sosial dan
Pendidikan). 2021;5(2).

Iriani D, Mailasari A, Hariyati R, Santosa Y.
Gangguan Penghidu dan Gangguan Pengecapan pada
Kasus COVID 19. Medica Hospitalia : Journal of
Clinical Medicine. 2022;9:141-6.

Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et
al. Epidemiological and clinical characteristics of 99
cases of 2019 novel coronavirus pneumonia in
Wuhan, China: a descriptive study. Lancet.
2020;395(10223):507-13.

Sanyaolu A, Okorie C, Marinkovic A, Patidar R,
Younis K, Desai P, et al. Comorbidity and its Impact
on Patients with COVID-19. SN Compr Clin Med.
2020;2(8):1069-76.

Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al.
Clinical features of patients infected with 2019 novel
coronavirus in  Wuhan, China. Lancet.
2020;395(10223):497-506.

Printza A, Katotomichelakis M, Valsamidis K,
Metallidis S, Panagopoulos P, Panopoulou M, et al.
Smell and Taste Loss Recovery Time in COVID-19
Patients and Disease Severity. J Clin Med.
2021;10(5).

Awwad AA, Abd Elhay OMM, Rabie MM, Awad
EA, Kotb FM, Maghraby HM, et al. Impact of
Systemic Diseases on Olfactory Function in COVID-
19 Infected Patients. Int J Gen Med. 2022;15:5681-
91.

Abdelmaksoud AA, Ghweil AA, Hassan MH,
Rashad A, Khodeary A, Aref ZF, et al. Olfactory
Disturbances as Presenting Manifestation Among
Egyptian Patients with COVID-19: Possible Role of
Zinc. Biol Trace Elem Res. 2021;199(11):4101-8.
Derin S, Koseoglu S, Sahin C, Sahan M. Effect of
vitamin B12 deficiency on olfactory function. Int
Forum Allergy Rhinol. 2016;6(10):1051-5.

56



http://creativecommons.org/licenses/by/4.0/

