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ABSTRACT
Objectives: Background: Olfactory and gustatory dysfunction that relates with the infection from severe
acute respiratory syndrome-related coronavirus (SARS-CoV-2) has already improved. The relation between
chemosensory dysfunction and age and gender in covid-19 positive patients is the main objective of the
present study.
Methods: We used a questionnaire to select information about medical history, patient demographics and
reported symptoms during infection. Three hundred covid-19 positive patients, who underwent a RT-PCR
test in the University Hospital of Ioannina, Grecce, were included in this study; 150 of them recovered at
home and the remaining 150 were admitted to hospital. Statistical analysis based on ΙBM-SPSS Statistics
26.0 was done.
Results: The total sample included 300 patients, of which 106 females and 194 males. There was a
statistically significant difference between the subgroup of patients aged 21-25, 61-65 and 71-75 with loss
of smell, that of hospitalized patients aged 41-45 with loss of smell and the subgroup of those aged 31-35
and 71-75 with loss of taste.
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Conclusion: There is a significant association between chemosensory dysfunction and younger age
groups. Olfactory and gustatory dysfunction appears more frequently in women than men. Male gender
relates with disease severity.
Keywords: COVID-19, chemosensory dysfunction, age, gender, sex, loss of smell, loss of taste.

C

INTRODUCTION

hemosensory dysfunction seems to
be a strong cause of loss of smell and
loss of taste symptoms in the early
stages of SARS-CoV-2 infection. Invasion of the central nervous system
(CNS) along the olfactory pathway as well as the
role of the angiotensin converting enzyme 2
(ACE2) receptor had been proven for the
SARS-CoV-2 infection (1-14).
Ethnicity, genetics, male gender, older age as
well as disease severity relate with decreased
smell and taste dysfunction (15-18). The impact
of sex and age on COVID-19 outcomes had already been investigated in many studies before.
Advanced age and male gender are more mar
kedly associated with worse prognosis of disease.
Furthermore, the prevalence of smoking and
chronic diseases is higher in men than women.
Moreover, the immunological profile in men is
wicker that women. Nicotine can possibly affect
the putative virus receptor (ECA2) and destroy
lung epithelial cells, which may contribute to
worse prognosis of respiratory viral infections
(19-24).
Therefore, the aim of this study was to assess
the relation between the loss of smell and/or
taste and participants’ age and sex, in a cohort of
mixed, hospitalized and self-quarantine
COVID-19 positive patients who were examined
in Epirus, Greece. q
MATERIALS AND METHODS

P

articipants
The present research is a prospective observational cohort study. The total sample included
300 patients aged 16 to 90 years, both men and
women, who referred to either the Emergency
Department (ED) of Infectious Diseases or the
Outpatient Clinic screening for SARS-CoV-2 infection. All participants had a positive reverse
transcription-polymerase chain reaction (RT-PCR)
test result. After undergoing the RT-PCR test, all
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of them were examined and followed up at the
University Hospital of Ioannina, Greece, between November 2020 and May 2021. The
study population was divided into two equal
groups. The first one included 150 patients
whose symptoms and disease severity did not require hospitalization; they had mild to moderate
disease and recovered at home. The remaining
150 patients had severe disease and were hospitalized in the Infectious Diseases Unit (IDU) of
the University General Hospital of Ioannina,
Greece. The purpose of this division was to analyze and compare the results of every subgroup
both separately and in the total sample.
We used specific inclusion criteria and selec
ted only individuals with the following common
characteristics: adults aged 16 or over and
≤ 90 years, and COVID-19 positive patients
who underwent the RT-PCR test at the University
Hospital of Ioannina, Greece. We also used specific exclusion criteria. Taking into account the
factors that potentially influence olfactory and
taste function, we excluded every participant
who either had previous sinus surgery, underwent head and neck radiation therapy, suffered
from allergic rhinitis or chronic rhino sinusitis, or
had a history of head injury (25-35).
Data collection
Data were collected during the early stage of
SARS-CoV-2 infection using a questionnaire. For
this purpose, one of the formal investigators participating in the study contacted 150 COVID-19
positive patients recovering at home, who offered the requested information by telephone,
email or in person, following the safety measures
provided by National Organization of Public
Health of Greece. The remaining 150 patients
who were hospitalized in the IDU of the University General Hospital of Ioannina were examined
in person by one of the investigators officially
participating in the study. Patient demographics,
including name, age, height, weight, sex and
contact details were recorded. Medical history,
comorbidities, smoking and alcohol habits were
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also recorded. After answering questions related
to these issues, every patient had to report their
associated symptoms experienced during the infection as per the following list: fever, cough,
headache, symptoms of pharyngitis, dyspnea,
fatigue, muscle aches, runny nose, nasal congestion, loss of smell, and loss of taste.
The questionnaire was completed by the exa
minee after every patient had received information regarding the study purpose and had provided a written consent form.
The present study was approved by the research ethic committee and the scientific council
of the University General Hospital of Ioannina,
Greece.
Statistical analysis
The statistical analysis approach regarding the
categorical data was performed using the χ2 (chisquare) test or Fisher’s exact test in the case
where at least one frequency in the contingency
table was smaller than 5. As far as numerical data
are concerned (i.e., age), either the Mann–Whitney test or t-test was applied upon evaluation of
the normality of each distribution using the Shapiro-Wilk normality test.
We analyzed the percentage of male and female participants. Mean values and percentages
were measured for the total sample, the subgroup of hospitalized patients and the subgroup
of self-quarantine patients. We also analyzed the
percentage of men and women with chemosensory dysfunction, for the total sample, subgroup
of hospitalized patients and subgroup of self-qua
rantine patients.
We also analyzed the mean percentage of
age for the total sample, subgroup of hospita
lized patients and subgroup of self-quarantine
patients.
We analyzed the percentages of OGD among
male and female patients in every subgroup and
the total sample.
We divided the total age range of 16–90 years
into 15 groups: age 16-20, age 21-25, age 26-30,
age 31-35, age 36-40, age 41-45, age 46-50, age
51-55, age 56-60, age 61-65, age 65-7, age 71-75,
age 76-80, age 81-85, and age 86-90.
We did a statistical analysis and compared
every group with the following characteristics:
with loss of smell, without loss of smell, with loss
of taste, without loss of taste.
30
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All features were analyzed for the total sample, the subgroup of hospitalized patients and
subgroup of self-quarantine patients.
We used odds ratios (OR) to measure the association between our outcomes (36-39). q
RESULTS

T

hree hundred patients, comprising 106 females (35,33%) and 194 males (64,67%),
participated in the study.
The analysis of mean percentages of men and
women in the two subgroups showed that in the
subgroup of hospitalized patients, 60% were
men and 40% women, while in the subgroup of
patients who recovered at home, 69,33% were
men and 30,67% women (Table 1).
In the total sample, the analysis of gender-based percentages of olfactory dysfunction
revealed that loss of smell was experienced by
66 (22%) women and 105 (35%) men, with the
percentage of loss of smell being 62.26% in female participants and 54.1% in male ones. In
hospitalized patients, loss of smell occurred in 32
(21.3%) women and 38 (25.3%) men, with the
percentage of loss of smell being 53.3% in the
female population and 42.2% in the male one.
In the subgroup of patients who recovered at
home, loss of smell appeared in 34 (22.6%)
women and 67 (44.6%) men. In self-quarantine
patients, the percentage of loss of smell was
73.9% in the female population and 46.4% in
the male one (Table 1).
In the total sample, the analysis of gender-based percentages of taste dysfunction revealed that loss of taste occurred in 59 (19.6%)
women and 96 (32%) men, with the percentage
of loss of taste being 55.6% in the female population and 49.48% in the male one. In hospita
lized patients, loss of taste appeared in 30 (20%)
women and 40 (26.6%) men, with the percen
tage of loss of taste being 50% in the female
population and 44,4% in the male one. In the
subgroup of patients who recovered at home,
loss of taste appeared in 29 (19.3%) women and
56 (37.3%) men. In self-quarantine patients, the
percentage of loss of taste was 63% in the female
population and 53.8% in the male one (Table 1).
Subsequently, participants’ mean age was
45.98 (SD ±18.41) years old (y.o.) in the total
sample, 57.35 (SD ±14,02) y.o. in hospitalized
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TABLE 1. Mean percentages of male
and female population, percentages of
males and females with loss of smell
and loss of taste, and percentage of
loss of smell and taste in genders –
data from the total sample, subgroup
of hospitalized patients and subgroup
of self-quarantine patients

TABLE 2. Mean age in the total
sample, subgroup of hospitalized
patients and subgroup of self-qua
rantine patients associated with
standard deviation (mean ± SD)

patients and 34.84 (SD=±15) y.o. in self- qua
rantine ones (Table 2).
The 15 age subgroups, with or without the
characteristics (loss of smell and loss of taste),
were subjected to statistical analysis. In the total
sample, there was a statistically significant dif
ference between the subgroup of patients aged
21-25 with loss of smell (42 patients) and that of
patients aged 21-25 without loss of smell (16 patients) (p = 0.013** < 0.05). There were higher
odds of association with exposure and outcome
(OR 2.299418605) (Table 3).
In the total sample, there was also a statistically
significant difference between the subgroup of
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 atients aged 61-65 with loss of smell (eight pap
tients) and that of patients aged 61-65 without
loss of smell (15 patients) (p = 0.043** < 0.05).
There were lower odds of association with exposure and outcome (OR 0.373006135) (Table 3).
In the total sample, we observed a statistically
significant difference between the subgroup of
patients aged 71-75 with loss of smell (four patients) and that of patients aged 71-75 without
loss of smell (10 patients) (p = 0.049** < 0.05).
There were lower odds of association with exposure and outcome (OR=0,28502994) (Table 3).
In the subgroup of hospitalized patients there
was a statistically significant difference between
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TABLE 3. Number of patients
with or without loss of
smell/taste between the
different age groups in the
total sample

TABLE 4. Number of patients
with or without loss of
smell/taste between the
different age groups in
hospitalized patients

the subgroup of patients aged 41-55 with loss of
smell (five patients) and that of patients aged 41-45
32
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without loss of smell (0 patients) (p = 0.02**
< 0.05) (Table 4).
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TABLE 5. Number of
patients with or without
loss of smell/taste between
the different age groups in
home-quarantine patients

There was no statistically significant difference
between any of the subgroups of patients who
recovered at home (Table 4).
We further describe the outcomes regarding
the loss of taste.
In the total sample, there was a statistically
significant difference between the subgroup of
patients aged 31-35 with loss of taste (six patients) and that of patients aged 31-35 without
loss of taste (0 patients) (p = 0.03** < 0.05)
(Table 3). Also, there was a statistically significant
difference between the subgroup of patients
aged 71-75 with loss of taste (three patients) and
that of patients aged 71-75 without loss of taste
(11 patients) (p = 0.027** < 0.05). There were
lower odds of association with exposure and outcome (OR 0.240430622), (Table 4).
Among hospitalized patients there was no statistically significant difference between the subgroup of patients in any age subgroup (Table 4).
Finally, among patients who recovered at
home there was also a statistically significant difference between the subgroup of patients in any
age subgroup (Table 5). q
DISCUSSION

O

ur data confirm the impact of sex and age in
SARS-CoV-2 infection in our population of
patients with COVD-19 in Epirus, Greece, and
represent the first of its kind dataset from the re-
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gion. Our findings showed that the percentage of
infected men was higher than women in both
the total sample and two subgroups. Gender is a
risk factor for higher severity and mortality in patients with COVID-19 and there is increasing
evidence that coronavirus disease produces
more severe symptoms and higher mortality
among men than women. This is probably associated with the fact men have a shorter life expectancy than women. Furthermore, the disproportionate death ratio in men may be explained
by the occurrence of comorbidities (i.e., hypertension, diabetes, and chronic lung disease),
higher smoking and alcohol use, and occupational exposure. It has also been shown that men
had higher levels of circulating ACE2 than wo
men. Finally, women are more likely to follow
hand hygiene practices and seek preventive care
than men. Takehiro Takahashi and his collaborators investigated whether the immune responses
against severe acute respiratory syndrome coronavirus differed between sexes and whether
such differences correlated with the sex dif
ference in the disease course of COVID-19. They
found that male patients had higher plasma le
vels of innate immune cytokines and female had
more robust T cell activation their counterparts
during SARS-CoV-2 infection. They also noticed
that a poor T cell response was associated with
worse disease outcome in male patients (40-45).
Moreover, we noticed a higher percentage of
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loss of smell and taste in the female population
than male population, which is in accordance
with the results of other researchers, who repor
ted that women were significantly more affected
by chemosensory dysfunctions than men (46-50).
Both clinical features and epidemiological
data of patients with COVID-19 have been recently reported (51-55). Furthermore, data on
prognostic factors of COVID-19 have been described in many prior studies, which estimated
that older patients (≥65 years old) were more
likely to have a severe form of SARS-CoV-2 infection (55-57). Several mechanisms and risk factors contribute to the higher risk of infection in
the elderly. Firstly, the high expression of the receptor for SARS-CoV-2 spike protein, angiotensin-converting enzyme-2 (ACE-2) is associated
with aging. Secondly, immune changes and dysregulation, also known to occur as a result of
aging, can contribute to a cytokine attack, which
is estimated to be one of the main indicators of
disease severity. Furthermore, decrement in
growth hormone as well as oxidative stress and
mitochondrial dysfunction in both pneumocytes
and immune cells contribute to the severity of
infection. Physical activity and nutrition are compromised in the elderly, and these are important
factors in SARS-CoV-2 infection. Finally, comorbidities that are associated with aging, including
cardiovascular disease, diabetes and hypertension, are risk factors for disease severity in older
patients (58-65).
Our results provide support to these previous
studies. The highest mean age was seen in the
subgroups of hospitalized patients and the lowest
mean age in that of patients who recovered at
home. So, older age was associated with disease
severity and need of hospitalization in our population of COVID-19 positive patients in Epirus,
Greece.
Except the impact of older age in COVID-19
severity, we tried to investigate the association
between chemosensory dysfunction and specific
age-groups. So, we noticed that, in the total sample of subjects with SARS-CoV-2 infection, the
loss of smell affected only the 21-25 age group,
but not the older age groups of 61-65 and
71-75 years; also, the 31-35 age group was affected by the loss of taste, while the older
five-year group of 71-75 was associated with the
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absence of gustatory dysfunction. Given that
OGDs occurred in proportionally younger subjects and increasing age was associated with lo
wer prevalence of OGDs, as previously reported
by many other researchers, we came to similar
conclusions in our population-based study. The
significant association between the 41-45 age
group and loss of smell in hospitalized patients is
probably related to the overall elevated average
age in this subgroup of patients (66, 67).
There are probably some limitations is this
study. We did not differentiate and sub-classify
the loss of smell and taste to various degrees, as
for example Carrillo-Larco and Altez-Fernandez
did in their study (68), so we are not able to justify the effect of gender and age in the severity of
chemosensory dysfunction. Furthermore, there
are no data for disease progression, so we are not
able to define the severity of disease. The only
factor to determine severity is the need for ho
spitalization.
In conclusion, our data collected from a West
Greek population confirm the commonality of
chemosensory dysfunction in COVID-19 and the
impact of age and gender in OGDs. q
CONCLUSION

T

he aim of this study was to investigate the impact of age and gender in SARS-CoV-2 infection and their relation to chemosensory dysfunction through an analysis of data collected from
hospitalized and self-quarantine COVID-19 po
sitive patients in Epirus, Greece. The findings of
our data analysis support those reported by previous studies. We concluded that, as in other
populations, there is a significant association between chemosensory dysfunction and younger
age in SARS-CoV-2 infection. Olfactory and gustatory dysfunctions occur more frequently in
women than men, while male gender relates
with disease severity and need for hospitalization. q
Conflicts of interest: none declared.
Financial support: none declared.
Acknowledgment: The authors wish to thank
Dr. Nika Spyridon for supporting the data collection part of this research.

A Journal of Clinical Medicine, Volume 17, No. 1, 2022

The Impact of Age and Gender in Covid-19 Infection

References
1.

Butowt R, Bilinska K, Von Bartheld CS.
Chemosensory Dysfunction in
COVID-19: Integration of Genetic and
Epidemiological Data Points to D614G
Spike Protein Variant as a Contributing
Factor.
ACS Chem Neurosci 2020;11:3180-3184.
2. Coelho DH, Reiter ER, Budd SG, et al.
Quality of life and safety impact of
COVID-19 associated smell and taste
disturbances.
Am J Otolaryngol 2021;42:103001.
3. Brandao Neto D, Fornazieri MA, Dib C,
et al. Chemosensory Dysfunction in
COVID-19: Prevalences, Recovery Rates,
and Clinical Associations on a Large
Brazilian Sample.
Otolaryngol Head Neck Surg
2021;164:512-518.
4. Moein ST, Hashemian SM,
Mansourafshar B, et al. Smell
dysfunction: a biomarker for COVID-19.
Int Forum Allergy Rhinol 2020;10:944-950.
5. Rebholz H, Pfaffeneder-Mantai F,
Knoll W, et al. Olfactory dysfunction in
SARS-CoV-2 infection: Focus on odorant
specificity and chronic persistence.
Am J Otolaryngol 2021;42:103014.
6. Konstantinidis I, Delides A,
Tsakiropoulou E, et al. Short-Term
Follow-Up of Self-Isolated COVID-19
Patients with Smell and Taste
Dysfunction in Greece: Two Phenotypes
of Recovery.
ORL J Otorhinolaryngol Relat Spec
2020;82:295-303.
7. Veronese S, Sbarbati A. Chemosensory
Systems in COVID-19: Evolution of
Scientific Research.
ACS Chem Neurosci 2021;12:813-824. .
8. Netland J, Meyerholz DK, Moore S,
et al. Severe Acute Respiratory Syndrome
Coronavirus Infection Causes Neuronal
Death in the Absence of Encephalitis in
Mice Transgenic for Human ACE2.
J Virol 2008;82:7264-7275.
9. Li K, Wohlford-Lenane C, Perlman S,
et al. Middle East Respiratory Syndrome
Coronavirus Causes Multiple Organ
Damage and Lethal Disease in Mice
Transgenic for Human Dipeptidyl
Peptidase 4.
J Infect Dis 2015;213:712-722.
10. Desforges M, Le Coupanec A, Brison É,
et al. Neuroinvasive and Neurotropic
Human Respiratory Coronaviruses:
Potential Neurovirulent Agents in
Humans.
Infectious Diseases and Nanomedicine
2014;807:75-96.
11. Desforges M, Le Coupanec A,
Dubeau P, et al. Human Coronaviruses
and Other Respiratory Viruses:
Underestimated Opportunistic Pathogens
of the Central Nervous System?
Viruses 2019;12:14.

12. Harberts E, Yao K, Wohler JE, et al.
Human herpesvirus-6 entry into CNS
through the olfactory pathway.
Proc Natl Acad Sci USA
2011;108:13734-13739.
13. Koyuncu OO, Hogue IB, Enquist LW.
Virus infections in the nervous system.
Cell Host Microbe 2013;13:379393.
14. van Riel D, Verdijk R, Kuiken T. The
olfactory nerve: a shortcut for influenza
and other viral diseases into the central
nervous system.
J. Pathol 2015;235:277-287.
15. Samaranayake LP, Fakhruddin KS,
Mohammad OE, et al. Attributes of
Dysgeusia and Anosmia of Coronavirus
Disease 2019 (COVID‐19) in Hospitalized
Patients. Oral Dis 2020.
doi:10.1111/odi.13713.
16. Jin J-M, Bai P, He W, et al. Gender
Differences in Patients With COVID-19:
Focus on Severity and Mortality.
Frontiers in Public Health 2020;8:152-152.
17. Nishiga M, Wang DW. Han Y, et al.
COVID-19 and cardiovascular disease:
from basic mechanisms to clinical
perspectives.
Nat Rev Cardiol 2020;17:543-558.
18. Wan S, Xiang Y, Fang W, et al. Clinical
features and treatment of COVID‐19
patients in northeast Chongqing.
J Med Virol 2020;92:797-806.
19. Klein SL, Pekosz A, Park HS, et al.
Sex, age, and hospitalization drive
antibody responses in a COVID-19
convalescent plasma donor population.
J Clin Invest 2020;130:6141-6150.
20. Scully EP, Haverfield J, Ursin RL,
et al. Considering how biological sex
impacts immune responses and
COVID-19 outcomes.
Nat Rev Immunol 2020;20:442-447.
21. Flanagan KL, Fink AL, Plebanski M,
Klein SL. Sex and gender differences in
the outcomes of vaccination over the life
course.
Annu Rev Cell Dev Biol 2017;33:577-599.
22. Mesas AE, Cavero-Redondo I,
Álvarez-Bueno C, et al. Predictors of
in-hospital COVID-19 mortality:
A comprehensive systematic review and
meta-analysis exploring differences by
age, sex and health conditions.
PloS One 2020;15:e0241742.
23. Chen Z, Peto R, Zhou M, et al.
Contrasting male and female trends in
tobacco-attributed mortality in China:
evidence from successive nationwide
prospective cohort studies.
Lancet 2015;386:1447-1456.
24. Olds JL, Kabbani N. Is nicotine exposure
linked to cardiopulmonary vulnerability
to COVID-19 in the general population?
The FEBS Journal 2020;287:3651-3655.
25. Pade J, Hummel T. Olfactory Function
Following Nasal Surgery.

Maedica

The Laryngoscope 2008;118:1260-1264.
26. Kimmelman CP. The Risk to Olfaction
From Nasal Surgery.
The Laryngoscope 1994;104:981-988.
27. Stevens CN, Stevens MH. Quantitative
effects of nasal surgery on olfaction.
Am J Otolaryngol 1985;6:264-267.
28. Schriever VA, Gupta N, Pade J, et al.
Olfactory function following nasal
surgery: a 1-year follow-up.
Eur Arch Otorhinolaryngol
2012;270:107-111.
29. Becker S, Pflugbeil C, Gröger M, et al.
Olfactory dysfunction in seasonal and
perennial allergic rhinitis.
Acta Oto-Laryngologica 2012;132:763-768.
30. Stuck BA, Hummel T. Olfaction in
allergic rhinitis: A systematic review.
J Allergy Clin Immunol 2015;136:1460-1470.
31. Klimek L, Eggers G. Olfactory
dysfunction in allergic rhinitis is related
to nasal eosinophilic inflammation.
J Allergy Clin Immunol 1997;100:158-164.
32. Ophir D, Guterman A, Gross-Isseroff R.
Changes in Smell Acuity Induced by
Radiation Exposure of the Olfactory
Mucosa.
Arch Otolaryngol Head Neck Surg
1988;114:853-855.
33. Riva G, Franco P, Provenzano E, et al.
Radiation-Induced Rhinitis: Cytological
and Olfactory Changes. Am J Rhinol
Allergy 2019;33:153-161.
34. Gurushekar PR, Isiah R, John S, et al.
Effects of radiotherapy on olfaction and
nasal function in head and neck cancer
patients.
Am J Otolaryngol 2020;41:102537.
35. Haxel BR, Grant L, Mackay-Sim A.
Olfactory Dysfunction After Head Injury.
Journal of Head Trauma Rehabilitation
2008;23:407-413.
36. Szumilas M. Explaining odds ratios.
J Can Acad Child Adolesc Psychiatry
2010;19:227-229.
37. Andrade C. Understanding relative risk,
odds ratio, and related terms: as simple
as it can get.
J Clin Psychiatry 2015;76:e857-e861.
38. Cummings P. The relative merits of risk
ratios and odds ratios.
Arch Pediatr Adolesc Med 2009;163:438-445.
39. Grant RL. Converting an odds ratio to a
range of plausible relative risks for better
communication of research findings.
BMJ 2014;348:f7450.
40. Meng Y, Wu P, Lu W, et al. Sex-specific
clinical characteristics and prognosis of
coronavirus disease-19 infection in
Wuhan, China: A retrospective study of
168 severe patients.
PLoS Pathog 2020;16:e1008520.
41. Sharma G, Volgman Annabelle S,
Michos Erin D. Sex Differences in
Mortality From COVID-19 Pandemic.
JACC: Case Reports 2020;2:1407-1410.

A Journal of Clinical Medicine, Volume 17, No. 1, 2022

35

The Impact of Age and Gender in Covid-19 Infection
42. Xie J, Tong Z, Guan X, et al. Clinical
Characteristics of Patients Who Died of
Coronavirus Disease 2019 in China.
JAMA Network Open 2020;3:e205619.
43. Guan W, Ni Z, Hu Y, et al. Clinical
Characteristics of Coronavirus Disease
2019 in China.
N Engl J Med 2020;382:1708-1720.
44. Johnson HD, Sholcosky D, Gabello K,
et al. Sex Differences in Public Restroom
Handwashing Behavior Associated with
Visual Behavior Prompts.
Perceptual and Motor Skills
2003;97:805-810.
45. Takahashi T, Ellingson MK, Wong P,
et al. Sex differences in immune
responses that underlie COVID-19
disease outcomes.
Nature 2020;588:315-320.
46. Rojas-Lechuga MJ,
Izquierdo-Domínguez A,
Chiesa-Estomba C, et al. Chemosensory
dysfunction in COVID-19 out-patients.
Eur Arch Otorhinolaryngol
2021;278:695-702.
47. Meini S, Suardi LR, Busoni M, et al.
Olfactory and gustatory dysfunctions in
100 patients hospitalized for COVID-19:
sex differences and recovery time in
real-life.
Eur Arch Otorhinolaryngol
2020;277:3519-3523.
48. Lechien JR, Chiesa-Estomba CM,
De Siati DR, et al. Olfactory and
gustatory dysfunctions as a clinical
presentation of mild-to-moderate forms
of the coronavirus disease (COVID-19): a
multicenter European study.
Eur Arch Otorhinolaryngol
2020;277:2251-2261.
49. Lee DY, Lee WH, Wee JH,
Kim J-W. Prognosis of Postviral
Olfactory Loss: Follow-up Study for
Longer than One Year.
Am J Rhinol Allergy 2014;28:419-422.
50. Klopfenstein T, Kadiane-Oussou NJ,
Toko L, et al. Features of anosmia in

36

Maedica

51.

52.

53.

54.

55.

56.

57.

58.

59.

COVID-19.
Médecine et Maladies Infectieuses
2020;50:436-439.
Jin J-M, Bai P, He W, et al. Gender
Differences in Patients With COVID-19:
Focus on Severity and Mortality.
Frontiers in Public Health 2020;8:152.
Li Q, Guan X, Wu P, et al. Early
Transmission Dynamics in Wuhan,
China, of Novel Coronavirus–Infected
Pneumonia.
New England Journal of Medicine
2020;382:1199-1207.
Chan JF-W, Yuan S, Kok K-H, et al.
A familial cluster of pneumonia
associated with the 2019 novel
coronavirus indicating person-to-person
transmission: a study of a family cluster.
The Lancet 2020;395:514-523.
Huang C, Wang Y, Li X, et al. Clinical
features of patients infected with 2019
novel coronavirus in Wuhan, China.
The Lancet 2020;395:497-506.
Chen N, Zhou M, Dong X, et al.
Epidemiological and clinical
characteristics of 99 cases of 2019 novel
coronavirus pneumonia in Wuhan,
China: a descriptive study.
The Lancet 2020;395:507-513.
Zhang J, Dong X, Cao Y-Y, et al. Clinical
characteristics of 140 patients infected by
SARS-CoV-2 in Wuhan, China.
Allergy 2020;75:1730-1741.
Wang D, Hu B, Hu C, et al. Clinical
Characteristics of 138 Hospitalized
Patients With 2019 Novel Coronavirus–
Infected Pneumonia in Wuhan, China.
JAMA 2020;323:1061-1069.
Farshbafnadi M, Zonouzi SK, Sabahi M,
et al. Aging & COVID-19 susceptibility,
disease severity, and clinical outcomes:
The role of entangled risk factors.
Exp Gerontol 2021;154:111507.
Martín-Sánchez FJ, del Toro E,
Cardassay E, et al. Clinical presentation
and outcome across age categories
among patients with COVID-19 admitted

A Journal of Clinical Medicine, Volume 17, No. 1, 2022

60.

61.

62.

63.

64.

65.

66.

67.

68.

to a Spanish Emergency Department.
Eur Geriatr Med 2020;11:820-841.
Guo T, Shen Q, Guo W, et al. Clinical
Characteristics of Elderly Patients with
COVID-19 in Hunan Province, China: A
Multicenter, Retrospective Study.
Gerontology 2020;66:467-475.
Chaudhry F, Bulka H, Rathnam AS,
et al. COVID-19 in multiple sclerosis
patients and risk factors for severe
infection.
J Neurol Sci 2020;418:117147.
Petretto DR, Pili R. Ageing and
COVID-19: What is the Role for Elderly
People?
Geriatrics 2020;5:25.
Dantzer R, O’Connor JC, Freund GG,
et al. From inflammation to sickness and
depression: when the immune system
subjugates the brain.
Nat Rev Neurosci 2008;9:46-56.
Baruch K, Ron-Harel N, Gal H, et al.
CNS-specific immunity at the choroid
plexus shifts toward destructive Th2
inflammation in brain aging.
Proc Nat Acad Sci 2013;110:2264-2269.
Sallam N, Laher I. Exercise Modulates
Oxidative Stress and Inflammation in
Aging and Cardiovascular Diseases.
Oxid Med Cell Longev 2016;2016:7239639.
Rocke J, Hopkins C, Philpott C,
Kumar N. Is loss of sense of smell a
diagnostic marker in COVID‐19: A
Systematic Review and Meta‐analysis.
Clin Otolaryngol 2020;45:914-922.
Agyeman AA, Lee Chin K,
Landersdorfer CB, et al. Smell and Taste
Dysfunction in Patients With COVID-19:
A Systematic Review and Meta-analysis.
Mayo Clin Proc 2020;95:1621-1631.
Carrillo-Larco RM, Altez-Fernandez C.
Anosmia and dysgeusia in COVID-19: A
systematic review.
Wellcome Open Research 2020;5:94-94.

Vector-Borne Diseases
can be a useful tool for preparedness with accurate human movement data (17).
Currently, vector-borne illnesses remain
mostly unnoticed, causing sickness primarily
among the impoverished. Fever is the most frequent symptom of zika, dengue, malaria, and
COVID-19, making a proper diagnosis for either
illness difficult at the moment (18, 19). Encouragement and information for early fever screening should be made available to both rural and
urban populations. Monsoons tend to facilitate
the spread of Aedes aegypti, which is the main
vector for most of the vector-borne infections in
India. Solid wastes to be eliminated then and
there to prevent the breeding of the mosquitoes.
At the home, neighborhood, and institutional
levels, vector management should involve larval
surveillance, biological, and chemical control.
Surveillance and source reduction operations for
Aedes larvae should be conducted in airports,

seaports, and rural and urban civic wards. When
suspecting the sickness, a travel history should be
considered. The usage of insect repellent as a
preventive strategy to decrease mosquito bites
must be maintained among the people living in
areas endemic to vector-borne diseases (20). q
CONCLUSION

W

ith better preparedness, the threat of climate change on vector-borne diseases
may be negated. Designing and strengthening an
intervention strategy for environmental sanitation, regular cleaning of living house, and kee
ping personal hygiene shall be considered. Risk
assessment is crucial to optimize surveillance,
preventative measures (vector control), and resource allocation (medical supplies). q
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