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Abstract

Objectives: The present study aimed to assess the 4- and 8-week recovery rate of
anosmia and determine the factors associated with recovery in COVID-19 patients.
Method: This retrospective study was conducted from December 2020 to March
2021. RT-PCR-proven COVID-19 adult patients (over 18 years of age) with a positive
history of anosmia were included in this study. Anosmia was assessed based on the
COVID-19 Anosmia Reporting Tool. The recovery rate of anosmia after 4 and
8 weeks were evaluated, and the relationship between the patients' recovery and
their clinical and demographic data was assessed.

Results: A total of 235 patients were included. Their mean age (+SD) was 43.95
+ 15.27 years. Anosmia recovery was reported in 207(88.51%) and 219 (93.19%) par-
ticipants till 4 and 8 weeks. The mean recovery time was 19.42 + 8.81 days. The
result of logistic regression showed that smoking (P = .031; OR = 10.813), ageusia
(P = .002; OR = 5.340), headache (P = .006; OR = 0.243), and nasal discharge
(P < .001; OR = 0.080) were significantly associated with 4 weeks anosmia recovery.
The only risk factor which was associated with a lower rate of 8 weeks anosmia
recovery was presence of nasal discharge (OR = 0.106, P = .002).

Conclusion: The only risk factor which was associated with a lower rate of 8 weeks
anosmia recovery was presence of nasal discharge. Our result demonstrated that
although smoking was associated with higher recovery rate till 4 weeks, it could not
be considered as a protective factor after 8 weeks. More studies are recommended
to investigate the relationship between anosmia and the associated factors by con-
sideration of both short- and long-term recovery rates and assess the possible mech-
anisms that could justify this association.

Levels of Evidence: 3b
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1 | INTRODUCTION

Coronavirus disease 2019 (COVID-19) is caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). The common
symptoms of COVID-19 include dry cough, fever, dyspnea,
fatigue, anorexia, diarrhea, chest pain, headache, and muscle
ache.1?

Anosmia and dysgeusia are two complaints that were
reported among individuals with positive PCR tests of SARS-
CoV-2 infection.® This has led to an increased diagnosis of
olfactory and gustatory dysfunction, which has overlapped with
the COVID-19 pandemic. The Center for Disease Control (CDC)
accepted anosmia and dysgeusia as major signs of COVID-19
infection.*

A recent meta-analysis including 32 142 COVID-19 patients
from 107 studies reported anosmia in 12 038 patients with a prev-
alence of 38.2% (95% Cl: 36.5%, 47.2%).°> Other studies have
reported that anosmia is resolved in most patients within 2 to
3 weeks.®” Currently, there is no definite treatment for post-
COVID anosmia.

Olfaction is an important sense in human life, and for
responses to the environment, determining the recovery time of
olfactory damage and its related factors is important in patients
with anosmia. Lucidi et al investigated olfactory recovery after
COVID-19 infection using the patient-reported “American Acad-
emy of otolaryngology-head and neck surgery COVID-19 anos-
mia reporting tool for clinicians” to evaluate the status of
anosmia. They reported that the only factor that was adversely
related to anosmia recovery was cigarette smoking.®

In the present study, 4 and 8 weeks periods were considered to
determine the factors associated with recovery from anosmia among
COVID-19 patients.

2 | MATERIALS AND METHODS
This retrospective study was conducted from December 2020 to
March 2021 in inpatient wards of teaching hospitals affiliated with
Shiraz University of Medical Science, Iran. RT-PCR-proven COVID-19
adult patients (over 18 years of age) with a positive history of anosmia
who were admitted to the hospital were included in this study.
Patients with a previous history of gustatory or olfactory dysfunc-
tions, anosmia, sinusitis, Sjogren syndrome, autoimmune disease, trau-
matic and traumatic brain injuries, recurrent upper respiratory tract
infections, or nasal polyposis were excluded from the study. Patients
who were intubated during the course of their hospitalization were
also excluded.

No patient received intranasal steroid or olfactory training for
resolving anosmia.

The current study was approved by the Ethics Committee of Shi-
raz University of Medical Science (ethic code: IR.SUMS.MED.
REC.1399.135), and informed consent was obtained from each

participant.

The data collected comprised patient age, gender, anosmia onset
and recovery time, systolic and diastolic blood pressure, height, body
weight, BMI, the presence of headache, ageusia, fever, comorbidities,
nasal symptoms, previous history of alcohol usage, smoking status,
and ICU admission.

Positive history of cigarette smoking was defined as “at least one
cigarette per day” and positive alcohol use was defined as “at least
one drink per week.”

Positive history of allergy was obtained by asking pati-
ents about symptoms of allergic rhinitis (seasonal, occupat-
ional, etc.).

All data were gathered through interviews. Anosmia was assessed
based on the COVID-19 Anosmia Reporting Tool, developed by the
American Academy of Otolaryngology-Head and Neck Surgery (AAO-
HNS).?

The demographic and clinical data of the two groups were com-
pared. The recovery rate of anosmia after 4 and 8 weeks (30 and
60 days) was evaluated as the main outcome, and the relationship
between the patients' recovery and their clinical and demographic
data was assessed. Moreover, the status of anosmia was compared
between these two periods.

Categorical variables were reported as frequency and percentage,
and quantitative variables were expressed as mean (+SD). Chi-square
or Fisher's exact tests were used to evaluate possible associations
among the categorical variables, if appropriate. Parametric and non-
parametric continuous variables were analyzed using paired sample t-
test, independent t-test, Mann-Whitney U tests, and Wilcoxon, where
applicable. Then, all associations with a P < .2 were included in the
logistic regression. A P < .05 was considered statistically significant.
Analyses were conducted using SPSS 25 software (SPSS Inc., Chicago,
lllinois).

3 | RESULTS

In total, 235 patients with a mean age (+SD) of 43.95 + 15.27 years
were included in this study. Complete self-reported anosmia recovery
was stated in 207 participants (88.51%) at 4 weeks. After 8 weeks,
recovery was reported in 12 patients (5.10%) with a mean of
40.50 days and the overall recovery rate was 93.19% (219 patients)
after 8 weeks. The mean recovery time was 19.42 + 8.81 days. Quan-
titative demographic and clinical data of the patients are presented in
Table 1.

In 23 patients (9.8%), anosmia was the first symptom of
COVID-19
ageusia, headache, and nasal discharge were significantly corre-
lated with recovery after 4 weeks (P = .008, P = .006, P =
.013, and P <.001, respectively) (Figure 1). Detailed qualitative

infection. Univariate analysis showed smoking,

demographic and clinical data of the patients after 4 weeks are
reported in Table 2.

Univariate analysis showed smoking, allergy, headache, and nasal
discharge were significantly correlated with recovery after 8 weeks
(P =.026, P = .006, P = .020, and P = .001, respectively) (Figure 2).
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TABLE 1 The patients' quantitative demographic and clinical data
Anosmia recovery
Total Yes No
Variable Mean sD Mean SD Mean SD P-value
Recovery till 4 weeks
Age (year) 43.95 15.27 44.23 15.16 41.81 16.31 448°
Anosmia recovery (day) 19.42 8.81 18.31 7.31 40.50 8.73 <.001°
Anosmia onset (day) 3.88 3.29 3.83 3.13 427 4.38 5512
Diastolic blood pressure (mmHg) 79.80 10.75 80.41 11.14 75.63 6.29 .120°
Systolic blood pressure (mmHg) 118.64 12.69 119.36 12.68 113.75 12.04 146°
Weight (kg) 7549 16.76 76.14 16.66 70.58 17.00 1122
Height (cm) 167.20 8.45 167.26 8.15 166.72 10.72 7642
BMI (m?/kg) 26.81 4.72 27.03 471 2511 4.53 .055?
Recovery till 8 weeks
Age (year) 43.95 15.27 44.36 15.19 38.13 15.83 1272
Anosmia recovery (day) 19.42 8.81 19.42 8.81 NR NR ND
Anosmia onset (day) 3.88 3.29 3.83 3.14 4.44 4.79 4752
Diastolic blood pressure (mmHg) 79.80 10.75 80.22 10.98 75.45 6.88 .208°
Systolic blood pressure (mmHg) 118.64 12.69 119.12 12.48 113.64 14.33 .394°
Weight (kg) 75.49 16.76 75.87 16.41 70.27 20.98 2122
Height (cm) 167.20 8.45 167.32 8.15 165.60 12.15 4492
BMI (m?/kg) 26.81 4.72 26.92 4.68 25.25 5.24 .186°
Abbreviations: ND, nondeterminable; NR, no recovery.
2Independent sample.
PMann-Whitney U test.
discharge was associated with a lower rate of recovery
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FIGURE 1 Four weeks recovery rate in patients with (+) and

without (—) nasal discharge, headache, ageusia, and smoking

Detailed qualitative demographic and clinical data of the patients after
8 weeks are reported in Table 3.

The result of logistic regression showed that smoking,
ageusia, headache, and nasal discharge were significantly associ-
ated with anosmia recovery (P = .031, P = .002, P = .006, and
P < .001, respectively) after 4 weeks. Smoking and ageusia were
associated with a higher rate of recovery (OR = 10.813 and
OR = 5.340, respectively). The presence of headache and nasal

(OR = 0.243 and OR = 0.080, respectively).

The result of logistic regression showed that nasal discharge was
significantly associated with a lower rate of recovery (OR = 0.106,
P = .002) after 8 weeks. Table 4 shows the results of the logistic
regression test.

Based on the rate of cigarette smoking after 4 weeks and consid-
ering a = 0.05 and g = 0.2, the study power was calculated at 91.2%.

4 | DISCUSSION

This study assessed the association between anosmia and the demo-
graphic and clinical characteristics of patients with COVID-19. The
results showed that a history of smoking and the presence of ageusia
in patients were associated with a higher rate and the presence of
headache and nasal discharge was associated with a lower rate of
4-week recovery. The only risk factor which was associated with a
lower rate of 8 weeks anosmia recovery was presence of nasal
discharge.

Altered smell and taste sensations are important complaints
during the pandemic of COVID-19. Anosmia can occur with or
without ageusia, and it is a prevalent symptom among patients
with COVID-19 with a range of 19.4% to 88%.''' This wide
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TABLE 2 The patients' qualitative demographic and clinical data and anosmia recovery till 4 weeks

Anosmia recovery till 4 weeks

Total Yes No
Variable Count % Count % Count % P-value®
Anosmia as the first symptom of COVID-19 No 212 90.2 187 89.9 25 92.6 1.000
Yes 23 9.8 21 10.1 2 74
Gender Male 131 56.0 120 58.0 11 40.7 .102
Female 103 44.0 87 420 16 59.3
Smoking No 181 77.0 155 74.5 26 96.3 .008
Yes 54 23.0 53 255 1 3.7
Ageusia No 89 37.9 72 34.6 17 63.0 .006
Yes 146 62.1 136 654 10 37.0
Alcohol usage No 222 94.5 195 93.8 27 100.0 .372
Yes 13 55 13 6.3 0 0.0
Allergy No 215 91.5 193 92.8 22 81.5 .062
Yes 20 8.5 15 7.2 5 18.5
Cough No 57 24.3 48 23.1 9 33.3 241
Yes 178 75.7 160 76.9 18 66.7
Dyspnea No 88 374 76 36.5 12 444 .527
Yes 147 62.6 132 63.5 15 55.6
Ear pain No 206 87.7 182 87.5 24 88.9 1.000
Yes 29 12.3 26 12,5 3 111
Facial pain No 185 787 165 79.3 20 74.1 .617
Yes 50 21.3 43 20.7 25.9
Fatigue No 46 19.6 40 19.2 6 222 796
Yes 189 80.4 168 80.8 21 77.8
Fever No 40 17.0 34 16.3 6 222 422
Yes 195 83.0 174 83.7 21 77.8
Headache No 126 53.6 118 56.7 8 29.6 013
Yes 109 46.4 90 43.3 19 70.4
Hypertension No 212 90.2 188 90.4 24 88.9 .735
Yes 23 9.8 20 9.6 3 111
ICU admission No 181 77.0 157 75.5 24 88.9 .148
Yes 54 23.0 51 245 3 111
Nasal discharge No 213 90.6 195 93.8 18 66.7 <.001
Yes 22 9.4 13 6.3 9 333
Nasal obstruction No 194 82.6 173 83.2 21 77.8 .589
Yes 41 174 35 16.8 6 222
Abbreviation: ICU, intensive care units.
“Fisher's exact test.
range could be due to the variation in the race, sample size, patient 4-week recovery rates of 58% and 77%, respectively.'®

age, hospitalization, presence of other symptoms and com-
orbidities, and disease severity.?

In the current study, the rate of recovery by 4 and 8 weeks
was 88.51% and 93.19%, respectively, which was in line with
previous studies. rates varied

In previous studies, recovery

based on the follow-up period. Printza et al reported 2- and

Karthikeyan et al reported 88% recovery in a 5-week follow-up
period.}? In another study, the 2-week recovery rate of anosmia
was 63.69%.*

In the current study, 9.8% of patients experienced anosmia as the
first symptom of COVID-19 infection. Several previous studies have
reported this finding.**'° In a study by Spinato et al, olfactory and
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FIGURE 2 Eight weeks recovery rate in patients with (+) and

without (—) nasal discharge, headache, ageusia, and smoking

gustatory dysfunction was the initial symptom in 14.9% of patients.'®
Another study reported anosmia as the first symptom in 24% of
patients.*?

In the present study, the mean age of participants was near
44 years. The mean age was lower in the group without recovery
than in the groups with anosmia recovery, but the difference was
not statistically significant. One research concluded that the risk of
olfactory dysfunction was higher in younger patients than older
ones.'” Such a result was reported by Giacomelli et al, who stated
that anosmia was more common in younger patients (median age,
56 vs 66 years).'® The reason may be more comorbidities in older
patients, and olfactory dysfunction may not be recognized; conse-
quently, this issue has not been commonly described.” Numerous
studies have shown that the median age for anosmia is about
50 years.*117

Most of the patients in the current study were male, in line
with some other studies. However, the majority of studies have
reported that females are more susceptible to COVID-19-related
anosmia.1?-2!

Interestingly, the current study revealed that cigarette
smoking was associated with an increased rate of anosmia recov-
ery rate by 4 weeks but not after 8 weeks. Several previous studies
have mentioned that anosmia is more prevalent among smokers,
and the recovery rate of anosmia is reduced in smoker
patients.*1722:23 An experimental study by Vent et al on rats con-
cluded that the rate of anosmia was higher in smokers than non-
smokers because of increased death in olfactory sensory neurons
by cigarette smoking.2* On the other hand, other studies have
shown that cigarette smoking was not linked with a higher rate of
anosmia. In a study by Tarifi et al, the recovery rate of anosmia
was higher in smoker patients (6/7; 85.71%) than nonsmokers
(9/14; 64.28%) after 6 weeks. However, they stated that this could
be due to the small sample size.?> A study investigated the recov-
ery rate of parosmia on 268 patients. Although the results showed
higher recovery among smokers (4/46; 8.7%) than non-smokers
(14/222; 6.3%) after 1 month, the difference was not statistically
significant.?® In a recent study by Lucidi et al, multivariate analysis

showed that smoking was significantly associated with a higher

rate of recovery of anosmia after 6 months (P = .044; odds ratio:
25.96).2 Our result demonstrated that although smoking was asso-
ciated with higher recovery rate till 4 weeks, but it could not be
considered as a protective factor after 8 weeks.

Some researchers have mentioned a lower rate of COVID-19
infection among smoker individuals. They justify this observation
with two hypotheses. The first hypothesis considers a global effect
on the renin-angiotensin system, of which ACE2 is only a part, by
up-regulating the ACE1 receptor and down-regulating the ACE2
receptor. The second theory emphasizes the interaction between
ACE2 and the nicotinic receptors (especially a7 nicotine receptors).
This receptor is near the ACE2 receptors on the cell membrane.
The dysregulation of these receptors might trigger a Th1l immune
response. Nicotine and SARS-Cov2 might as well compete for
binding to nicotinic acetylcholine receptors (nAchRs).?” These
mechanisms could be considered to justify the higher 4 weeks
recovery rate of olfactory dysfunction in the current study and
other recent studies.

Smell and taste sensations are closely related to each other.
Anosmia may cause dysgeusia or ageusia.?® The recommended
pathophysiology for dysgeusia in COVID-19 is cranial nerve dys-
function (particularly the seventh cranial nerve), zinc deficiency,
interaction with sialic acid receptors, direct virus attack to the buc-
cal and gingival tissues, taste buds in the tongue, and salivary
glands.® In the current study, 62.1% of the patients reported
ageusia. Similarly, in a study by Thakur et al, 77.7% of anosmic
patients complained of gustatory dysfunction.!! The current
results showed that the presence of ageusia was associated with a
higher rate of 4 weeks anosmia recovery but not 8 weeks anosmia
recovery. This was in line with the results of Rashid, who reported
that the co-presentation of anosmia and ageusia had a positive sig-
nificant effect on the recovery time of anosmia in patients using
nasal betamethasone drops.?®

In the current study, the presence of headache was linked with a
lower 4 weeks recovery rate. The association between headache and
anosmia has been reported in previous investigations as well.?? Head-
ache is generally diffuse, very severe, and with a migraine pheno-
type.30

In the present study, nasal discharge was associated with a
lower rate of anosmia recovery both till 4- and 8-week periods.
Although it could be justified with conductive anosmia, some stud-
ies have mentioned that it was not correlated with olfactory dys-
function.1>31

One of the strengths of the present study was its use of a uniform
and available anosmia reporting tool which permits comparison with
the current and forthcoming investigations. Another strength of the
study was the relatively long length of the follow-up period. Another
strength was the comparison of 4- and 8-week recovery rates and
their associated factors.

Although this study included a large sample size in comparison
with other similar studies, which is an important strength, the associa-
tion between smoking and the higher rate of anosmia recovery till

4 weeks is related to the small number of patients in the no-recovery
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TABLE 3 The patients' qualitative demographic and clinical data and anosmia recovery till 8 weeks

Recovery till 8 weeks

Total Yes No

Variable Count % Count % Count % P value®

Anosmia as the first symptom of COVID-19 No 212 90.2 196 89.5 16 100.0 .378
Yes 23 9.8 23 10.5 0 0.0

Gender Male 131 56.0 126 57.8 5 31.3 .065
Female 103 44.0 92 42.2 11 68.8

Smoking No 181 77.0 165 75.3 16 100.0 .026
Yes 54 230 54 247 0 0.0

Ageusia No 89 37.9 79 36.1 10 62.5 .058
Yes 146 62.1 140 63.9 6 375

Alcohol usage No 222 94.5 206 94.1 16 100.0 .608
Yes 13 55 13 59 0 0.0

Allergy No 215 91.5 204 932 11 68.8 .006
Yes 20 8.5 15 6.8 5 31.3

Cough No 57 243 52 237 5 31.3 .547
Yes 178 75.7 167 76.3 11 68.8

Dyspnea No 88 374 80 36.5 8 50.0 296
Yes 147 62.6 139 63.5 8 50.0

Ear pain No 206 87.7 192 87.7 14 87.5 1.000
Yes 29 12.3 27 12.3 2 12.5

Facial pain No 185 78.7 172 78.5 13 81.3 1.000
Yes 50 21.3 47 215 3 18.8

Fatigue No 46 19.6 43 19.6 3 18.8 1.000
Yes 189 80.4 176 80.4 13 81.3

Fever No 40 17.0 35 16.0 5 31.3 159
Yes 195 83.0 184 84.0 11 68.8

Headache No 126 53.6 122 55.7 4 25.0 .020
Yes 109 46.4 97 443 12 75.0

Hypertension No 212 90.2 198 90.4 14 87.5 661
Yes 23 9.8 21 9.6 2 12.5

ICU admission No 181 77.0 166 75.8 15 93.8 128
Yes 54 230 53 242 1 6.3

Nasal discharge No 213 90.6 203 92.7 10 62.5 .001
Yes 22 9.4 16 7.3 6 37.5

Nasal obstruction No 194 82.6 182 83.1 12 75.0 491
Yes 41 17.4 37 16.9 4 25.0

Abbreviation: ICU, intensive care units.
Fisher's exact test.

group and, by chance, the small number of smokers (N = 1) in that
group. Therefore, it may be susceptible to spectrum bias related to
the patient population and, hence, possibly not a real association. As
mentioned above, our result demonstrated that although smoking was
associated with higher recovery rate till 4 weeks, but it could not be

considered as a protective factor after 8 weeks.

The current study has some limitations. The first one was the ret-
rospective nature of the study. The second limitation was that pack-
years of smoking and its relation to the recovery rate of anosmia were
not evaluated. Due to the substantial risk of contamination in the
acute phase of infection and initial stage of anosmia, no objective

olfactory tests were conducted, and data were gathered using the
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TABLE 4 Logistic regression test for factors associated with anosmia recovery
95% confidence
T v Degree of interval for odds ratio
Variables coefficient ~ SE test freedom P-value Odds ratio Lower Upper
Recovery till Gender 0.310 0.500 0.384 1 536 1.363 0.511 3.634
4 weeks Smoking 2.381 1.106 4.638 1 031 10.813 1.239 94.396
Ageusia 1.675 0.550 9.276 1 .002 5.340 1.817 15.694
Allergy 0.194 0.719 0.073 1 .788 1.214 0.296 4973
Headache -1.416 0.514 7.591 1 .006 0.243 0.089 0.665
ICU Admission 0.524 0.709 0.546 1 460 1.689 0.420 6.786
Nasal discharge —2.526 0.627 16.232 1 <.001 0.080 0.023 0.273
Recovery till Gender —0.061 0.647 0.009 1 925 0.941 0.265 3.346
HIEES Smoking 18.563 5082461 0000 1 997 115 332 285.205  0.000
Ageusia 1.149 0.703 2.669 1 .102 3.154 0.795 12.514
Allergy —0.627 0.730 0.737 1 391 0.534 0.128 2.234
Fever 0.596 0.692 0.741 1 .389 1.815 0.467 7.050
Headache —1.258 0.676 3.468 1 .063 0.284 0.076 1.068
ICU Admission 1.018 1.112 0.839 1 .360 2.769 0.313 24475
Nasal discharge —2.242 0.740 9.167 1 .002 0.106 0.025 0.454

COVID-19 Anosmia Reporting Tool. This limitation is common in most
investigations on anosmia in COVID-19 patients.

5 | CONCLUSION

The only risk factor which was associated with a lower rate of 8 weeks
anosmia recovery was presence of nasal discharge. Our result demon-
strated that although smoking was associated with higher recovery rate
till 4 weeks, but it could not be considered as a protective factor after
8 weeks. More studies are recommended to investigate the relationship
between anosmia and the associated factors by consideration of both
short- and long-term recovery rates and assess the possible mechanisms
that could justify this association. Surely, smoking should not be
suggested in patients with post-COVID anosmia.
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