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Abstract
Background: In the context of Covid-19 infections, acute Olfactory Dysfunction (OD) is defined 
as decreased or altered sense of smell of duration of 14 days or less, in the absence of chronic 
rhinosinusitis, a history of head trauma, or neurotoxic medications. OD can be associated with 
flavor (smell+taste) dysfunction. However, Covid-19 may also affect real taste (sweet, salty, bitter, 
acidic, umami). OD is estimated to afflict 3%-20% of the population. Post-viral anosmia accounts 
for up to 40% of cases of anosmia or coronaviruses are thought to account for 10%-15% of these 
cases. As such, it is plausible that Covid-19 may cause OD. Aim: This work aims to determine 
the prevalence of olfactory dysfunction in coronavirus disease 2019 (Covid-19) patients. 
Materials & Methods: A systematic search was performed over different medical databases to 
identify sss studies, which studied the prevalence of olfactory dysfunction in Covid-19 patients. 
We conducted a meta-analysis process on the pooled prevalence of olfactory dysfunction as 
a primary main outcome. Results: Twelve studies were identified involving 16866 Covid-19 
patients. Our meta-analysis process showed a pooled prevalence of olfactory dysfunction in 
Covid-19 patients=42.7% (95% CI=28.83 to 57.24) (p<0.001). Conclusion: To conclude, olfactory 
dysfunction is common in Covid-19 and maybe the only symptom. Coronavirus disease 
2019-related OD can be severe and prolonged. Mucosal infiltration by CD68+ macrophages 
expressing SARS-CoV-2 viral antigen may contribute to Covid-19-related OD.
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Introduction
Human Coronaviruses (HCoVs) had been first recognized in the 
nasal cavities of patients with the common cold in the 1960s, 
being answerable for 10%-15% of these cases, second simplest 
to rhinoviruses. Although most cases of HCoV infection show 
signs compatible with the common cold or moderate flu-like 
syndromes, the decreased respiration tract may be critically 
affected, as in outbreaks because of the SARS-CoV, MERS-CoV 
species, and now with the new coronavirus (SARS-COV-2), 
which causes the Covid-19 disorder. In China, the evaluation of 
72,314 instances up to February 11, 2020, confirmed that 14% 
of sufferers with Covid-19 had an intense disorder and 5% had 
been severely unwell, main to a case fatality fee of two. 3%. 
In Brazil, at the start of can also 2020, there have been already 
extra than 145,000 showed instances, with a case fatality fee 
reaching 6.8%. [1] At the same time as early reports of SARS-
CoV-2 infections rarely referred to olfactory and taste disorders, 
several studies, especially in Europe and the USA, have now 
shown these symptoms as an early key feature of Covid-19. 
Meanwhile, also the WHO lists olfactory problems as a symptom 
of Covid-19. In particular, in Europe, about 70% of sufferers 
appear to experience a reduction in smell and taste over the 
direction of the disease. [2] In the context of Covid-19 infections, 
acute Olfactory Dysfunction (OD) is defined as a decreased 
or altered sense of smell of duration of 14 days or less, in the 

absence of chronic rhinosinusitis, a history of head trauma, 
or neurotoxic medications. OD can be associated with flavor 
(smell+taste) dysfunction. However, Covid-19 may also affect 
real taste (sweet, salty, bitter, acidic, umami). OD is estimated to 
afflict 3%-20% of the population. Post-viral anosmia accounts 
for up to 40% of cases of anosmia or coronaviruses are thought 
to account for 10%-15% of these cases. As such, it is plausible 
that Covid-19 may cause OD. [3] This work aims to determine 
the prevalence of olfactory dysfunction in Coronavirus Disease 
2019 (Covid-19) patients.

Materials and Methods
Our review came following the (PRISMA) statement guidelines. [4]

Study eligibility
The included studies should be in English, a journal published 
article, and a human study describing Covid-19 patients. 

The excluded studies were either animal or non-English studies. 
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Study identification
Basic searching was done over the pubmed, cochrane library, 
and google scholar using the following keywords: Covid-19, 
olfactory dysfunction.

Data extraction
Comparative studies, clinical trials, and Randomized Controlled 
Trials (RCTs), which studied the outcome of a group versus B 
group of Covid-19 patients, will be reviewed. Outcome measures 
included the pooled prevalence of olfactory dysfunction (as a 
primary main outcome).

Study selection
We found 350 records, 290 excluded because of the title; 60 
articles are searched for eligibility by full-text review; 21 articles 
cannot be accessed; 27 studies were reviews and case reports. 
The studies which met all inclusion criteria were 12 studies.

Statistical analysis
Pooled proportions (%), with 95% Confidence Intervals (CI) 
assessed, using a statistical package (MedCalc, Belgium). The 
meta-analysis process was established via I2-statistics (either the 
fixed-effects model or the random-effects model), according to 
the Q test for heterogeneity. 

Results
The included studies were published between 2019 and 2021. 

Regarding patients’ characteristics, the total number of Covid-19 
patients in all the included studies was 16866 patients. The mean 

included 12 studies; with a total number of patients (N=16866) 
[5-16]

Each outcome was measured by
Pooled Prevalence (%)

•	 For the pooled prevalence of olfactory dysfunction in 
Covid-19 patients.

Concerning the primary efficacy outcome measures, we found 
12 studies reported a prevalence of olfactory dysfunction 
in Covid-19 patients. I2 (inconsistency) was 99.7%, Q test 
for heterogeneity (p<0.0001), so random-effects model was 
carried out. Random-effects model of the meta-analysis process 
revealed a pooled prevalence of olfactory dysfunction in 
Covid-19 patients=42.7% (95% CI=28.83 to 57.24) (p<0.001) 

Discussion
This work aims to determine the prevalence of olfactory 
dysfunction in Coronavirus Disease 2019 (Covid-19) patients. 
The included studies were published between 2019 and 2021. 
Regarding patients’ characteristics, the total number of Covid-19 
patients in all the included studies was 16866 patients. The mean 

Table 1: Patients and study characteristics.

N Author Country
Number of 

patients 
Total

Age  
(average 

years)

COVID-19 confirmation 
procedure

Type of assessment for olfactory 
dysfunction

1 Borowczyk et al. [5] European 1420 39 RT-PCR Subjective
2 Alshami et al. [6] Saudi Arabia 128 39.6 RT-PCR Subjective
3 Karadaş et al. [7] Turkey 239 46.4 RT-PCR Subjective
4 Lapostolle et al. [8] France 1487 44 RT-PCR Subjective
5 Lechien et al. [9] European 2581 44.5 RT-PCR Subjective
6 Menni et al. [10] UK 6452 41.2 RT-PCR Subjective
7 Paderno et al. [11] Italy 508 55 RT-PCR Subjective
8 Qiu et al. [12] China 394 --- RT-PCR Subjective
9 Sierpiński et al. [13] Poland 1942 50 RT-PCR Subjective

10 Tudrej et al. [14] Switzerland 198 --- RT-PCR Subjective
11 Vaira et al. [15] Italy 345 48.5 RT-PCR Objective
12 Song et al. [16] China 1172 61 RT-PCR Subjective

Table 2: Summary of outcome measures in all studies.

N Author
Primary main outcome

Prevalence of olfactory dysfunction
Total patients Olfactory dysfunction prevalence

1 Borowczyk et al. 1420 997
2 Alshami et al. 128 28
3 Karadaş et al. 239 18
4 Lapostolle et al. 1487 415
5 Lechien et al. 2581 1916
6 Menni et al. 6452 4668
7 Paderno et al. 508 283
8 Qiu et al. 394 93
9 Sierpiński et al. 1942 956

10 Tudrej et al. 198 82
11 Vaira et al. 345 241
12 Song et al. 1172 134

age of all patients was (47 years) [Table 1]. Our meta-analysis

[Table 2].

[Figure 1]. The funnel plot showed significant publication bias,
Egger’s test (p=0.025) [Figure 2].
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regular range. Sufferers’ self-assessment correlated poorly with 
the measured olfactory performance. [2] Sedaghat et al. reported 
that current evidence indicates that OD is extraordinarily 
established in Covid-19, with as much as 80% of sufferers 
reporting subjective OD and objective olfactory checking out 
probably showing even higher prevalence. OD is often followed 
through taste disorder. Up to 25% of Covid-19 sufferers may 
revel in unexpected-onset OD because of the first symptom. 
A huge proportion of Covid-19 OD cases may clear up over 
a few weeks. [17] Li et al. reported that it’s been stated that loss 
of smell may be an early Sign of extreme Acute Respiratory 
Syndrome Coronavirus 2 (SARSCoV- 2) contamination, even 
earlier than other standard signs which include cough, fever, and 
shortness of breath for sufferers with coronavirus disorder 2019 
(Covid-19). Dysosmia was identified in 5.1% of the patients 

age of all patients was (47 years). Our meta-analysis included 
12 studies; with a total number of patients (N=16866). We 
found 12 studies reported prevalence of olfactory dysfunction in 
Covid-19 patients. Random-effects model of the meta-analysis 
process revealed a pooled prevalence of olfactory dysfunction in 
Covid-19 patients=42.7% (95% CI=28.83 to 57.24) (p<0.001). 
Which came in agreement with Otte et al.; Sedaghat et al.; Li 
et al.; Chung et al.; Speth et al.; Kosugi et al.; Pang et al. [1-

3,17-20] Otte et al. reported that 80 sufferers had experienced 
unexpected olfactory loss in the course of the direction of the 
disorder, and at the time of testing, 33 patients subjectively still 
had an impaired olfactory experience. Around eight weeks had 
exceeded since the onset of signs. 45.1% of the tested people 
had been nonetheless hyposmic consistent with the olfactory 
test while 53.8% showed an olfactory performance in the 

Figure 1: Forest plot (pooled prevalence of olfactory dysfunction).

Figure 2: Funnel plot (publication bias was non-significant).
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with Covid-19 in Wuhan, China. Previous studies have shown 
that the olfactory dysfunction will be resolved within 2 to four 
weeks in most of the people of sufferers with Covid-19. [18]

Chung et al. reported that we included 18 Covid-19 patients and 
18 controls. Among Covid-19 patients, 12 of 18 (67%) reported 
olfactory symptoms, and OD was confirmed in 6 patients by 
BTT and SIT. Olfactory dysfunction was the only symptom in 
2 patients. Mean BTT score of patients was worse than controls 
(P=0.004, difference in means=1.8; 95% confidence interval, 
0.6-2.9). [19] Speth et al. reported that occurrence of OD turned 
into 61.2%, and severity of OD changed into strongly correlated 
with the severity of lack of taste experienced (r=0.87, P<.001). 
OD turned into skilled on the first day of Covid-19 by 8.7% and 
the general took place at median infection day three (suggest, 
3.4; variety, 0-12). [20] 

Kosugi et al. reported that 253 sudden olfactory dysfunction 
patients were included, of which 59.1% were ladies with a 
median age of 36 years, with a mean observe-up length of 31 
days. 183 sufferers (72.3%) have been examined for Covid-19, 
and of these 145 (79.2%) tested positive. patients that tested nice 
for Covid-19 greater often showed non-unique inflammatory 
symptoms (89.7% vs. 73.7%; p=0.02), a decrease fee of overall 
healing of surprising olfactory disorder (52.6% vs. 70.3%; 
p=0.05). [1] Pang et al. reported that, the pooled frequency of OD 
in Covid-19 positive patients (17,401 patients, 60 studies) was 
0.56 (0.47-0.64) but differs between detection via smell testing 
(0.76 (0.51-0.91)) and survey/questionnaire report (0.53 (0.45-
0.62)), although not reaching statistical significance (p=0.089). [3]

Conclusion
To conclude, olfactory dysfunction is common in Covid-19 and 
maybe the only symptom. Coronavirus disease 2019-related OD 
can be severe and prolonged. Mucosal infiltration by CD68+ 
macrophages expressing SARS-CoV-2 viral antigen may 
contribute to Covid-19-related OD.

Acknowledgment
All the listed authors contributed significantly to the conception 
and design of study, acquisition, analysis, and interpretation of 
data and drafting of the manuscript, to justify authorship.

References
1.	 Kosugi EM, Lavinsky J, Romano FR, Fornazieri MA, 

recovery of sudden olfactory dysfunction in Covid-19. Braz J 
Otorhinolaryngol. 2020;86:490-496.

2.	 Otte MS, Eckel HNC, Poluschkin L, Klussmann JP, Luers 
JC. Olfactory dysfunction in patients after recovering from 
Covid-19. Acta Otolaryngol. 2020;140:1032-1035.

3.	 Pang KW, Chee J, Subramaniam S, Ng CL. Frequency 
and clinical utility of olfactory dysfunction in Covid-19: A 
systematic review and meta-analysis. Curr Allergy Asthma 
Rep. 2020;20:76.

4.	 Liberati A, Altman D, Tetzlaff J, Mulrow C, Gøtzsche P, 
Ioannidis J, et al. The PRISMA statement for reporting 
systematic reviews andf meta-analyses of studies that 
evaluate healthcare interventions. Bmj. 2009;339.

5.	 Borowczyk K, Piechocka J, Glowacki R, Dhar I, Midtun Ø, 

Tell GS, et al. Urinary excretion of homocysteine thiolactone 
and the risk of acute myocardial infarction in coronary 
artery disease patients: The WENBIT trial. Intern Med J. 
2019;285:232-244.

6.	 Alshami A, Alattas R, Anan H, Alhalimi A, Alfaraj A, Al 
Qahtani H. Silent disease and loss of taste and smell are 
common manifestations of SARS-COV-2 infection in a 
quarantine facility: Saudi Arabia. Plos One 2020;15.

7.	 Karadaş Ö, Öztürk B, Sonkaya AR. A prospective clinical 
study of detailed neurological manifestations in patients 
with Covid-19. Neurol Sci. 2020;41:1991-1995.

8.	 Lapostolle F, Schneider E, Vianu I, Dollet G, Roche B, Berdah 
J, et al. Clinical features of 1487 Covid-19 patients with 
outpatient management in the Greater Paris: The Covid-call 
study. Intern Emerg Med. 2020;15:813-817.

9.	 Lechien J, Estomba CC, Beckers E, Mustin V, Ducarme 
M, Journe F, et al. Prevalence and recovery of olfactory 
dysfunction in 1,363 patients with coronavirus disease 2019: 
A Multicenter Longitudinal Study. 2020.

10.	Menni C, Valdes A, Freydin MB, Ganesh S, Moustafa JES, 
Visconti A, et al. Loss of smell and taste in combination with 
other symptoms is a strong predictor of Covid-19 infection. 
MedRxiv. 2020.

11.	Paderno A, Schreiber A, Grammatica A, Raffetti E, Tomasoni 
M, Gualtieri T, et al. Smell and taste alterations in Covid-19: 
A cross-sectional analysis of different cohorts. Int Forum 
Allergy Rhinol. 2020;10:955-962.

12.	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;163:714-721.

13.	Sierpiński R, Pinkas J, Jankowski M, Zgliczyński WS, Wierzba 
W, Gujski M, et al. Gender differences in the frequency of 
gastrointestinal symptoms and olfactory or taste disorders 
among 1,942 non-hospitalized patients with Covid-19. Pol 
Arch Intern Med. 2020;130:501-505.

14.	Tudrej B, Sebo P, Lourdaux J, Cuzin C, Floquet M, Haller 
DM, et al. Self-reported loss of smell and taste in SARS-CoV-2 
patients: Primary care data to guide future early detection 
strategies. J Gen Intern Med. 2020;35:2502-2504.

15.	Vaira LA, Hopkins C, Salzano G, Petrocelli M, Melis A, 
Cucurullo M, et al. Olfactory and gustatory function 
impairment in Covid-19 patients: Italian objective 
multicenter-study. Head Neck. 2020;42:1560-1569.

16.	Song J, Deng Y, Wang H, Wang ZC, Liao B, Ma J, et al. Self-
reported taste and smell disorders in patients with Covid-19: 
Distinct features in China. Curr Med Sci. 2021;41:14-23.

17.	Sedaghat AR, Gengler I, Speth MM. Olfactory dysfunction: 
A highly prevalent symptom of Covid-19 with public health 
significance. Otolaryngol Head Neck Surg. 2020;163:12-15.

18.	Li J, Long X, Zhu C, Wang H, Wang T, Lin Z, et al. Olfactory 
dysfunction in recovered coronavirus disease 2019 
(Covid-19) patients. Mov Disord. 2020;35:1100-1101.

19.	Chung TWH, Sridhar S, Zhang AJ, Chan KH, Li HL, Wong 
FKC, et al. Olfactory dysfunction in coronavirus disease 2019 
patients: Observational cohort study and systematic review. 
Open Forum Infect Dis. 2020;7.

20.	Speth MM, Cornelius TS, Oberle M, Gengler I, Brockmeier 
SJ, Sedaghat AR. <?Covid19?> olfactory dysfunction and 
sinonasal symptomatology in Covid-19: Prevalence, severity, 
timing, and associated characteristics. Otolaryngol Head 
Neck Surg. 2020;163:114-120.

Matsumoto  GRL,  Lessa  MM,  et  al.  Incomplete  and  late

https://www.sciencedirect.com/science/article/pii/S1808869420300598?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1808869420300598?via%3Dihub
https://www.tandfonline.com/doi/full/10.1080/00016489.2020.1811999
https://www.tandfonline.com/doi/full/10.1080/00016489.2020.1811999
https://link.springer.com/article/10.1007%2Fs11882-020-00972-y
https://link.springer.com/article/10.1007%2Fs11882-020-00972-y
https://link.springer.com/article/10.1007%2Fs11882-020-00972-y
https://www.bmj.com/content/339/bmj.b2700
https://www.bmj.com/content/339/bmj.b2700
https://www.bmj.com/content/339/bmj.b2700
https://onlinelibrary.wiley.com/doi/10.1111/joim.12834
https://onlinelibrary.wiley.com/doi/10.1111/joim.12834
https://onlinelibrary.wiley.com/doi/10.1111/joim.12834
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0241258
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0241258
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0241258
https://link.springer.com/article/10.1007%2Fs10072-020-04547-7
https://link.springer.com/article/10.1007%2Fs10072-020-04547-7
https://link.springer.com/article/10.1007%2Fs10072-020-04547-7
https://link.springer.com/article/10.1007%2Fs11739-020-02379-z
https://link.springer.com/article/10.1007%2Fs11739-020-02379-z
https://link.springer.com/article/10.1007%2Fs11739-020-02379-z
https://onlinelibrary.wiley.com/doi/full/10.1111/joim.13209
https://onlinelibrary.wiley.com/doi/full/10.1111/joim.13209
https://onlinelibrary.wiley.com/doi/full/10.1111/joim.13209
https://www.medrxiv.org/content/10.1101/2020.04.05.20048421v1
https://www.medrxiv.org/content/10.1101/2020.04.05.20048421v1
https://onlinelibrary.wiley.com/doi/10.1002/alr.22610
https://onlinelibrary.wiley.com/doi/10.1002/alr.22610
https://journals.sagepub.com/doi/10.1177/0194599820934376
https://journals.sagepub.com/doi/10.1177/0194599820934376
https://www.epistemonikos.org/fr/documents/fed4d38f9a2085cae81c3ae3363b8188d661854e
https://www.epistemonikos.org/fr/documents/fed4d38f9a2085cae81c3ae3363b8188d661854e
https://www.epistemonikos.org/fr/documents/fed4d38f9a2085cae81c3ae3363b8188d661854e
https://link.springer.com/article/10.1007%2Fs11606-020-05933-9
https://link.springer.com/article/10.1007%2Fs11606-020-05933-9
https://link.springer.com/article/10.1007%2Fs11606-020-05933-9
https://onlinelibrary.wiley.com/doi/10.1002/hed.26269
https://onlinelibrary.wiley.com/doi/10.1002/hed.26269
https://onlinelibrary.wiley.com/doi/10.1002/hed.26269
https://link.springer.com/article/10.1007%2Fs11596-021-2312-7
https://link.springer.com/article/10.1007%2Fs11596-021-2312-7
https://link.springer.com/article/10.1007%2Fs11596-021-2312-7
https://journals.sagepub.com/doi/10.1177/0194599820926464
https://journals.sagepub.com/doi/10.1177/0194599820926464
https://journals.sagepub.com/doi/10.1177/0194599820926464
https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.28172
https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.28172
https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.28172
https://academic.oup.com/ofid/article/7/6/ofaa199/5851740?login=false
https://academic.oup.com/ofid/article/7/6/ofaa199/5851740?login=false
https://journals.sagepub.com/doi/full/10.1177/0194599820929185
https://journals.sagepub.com/doi/full/10.1177/0194599820929185
https://journals.sagepub.com/doi/full/10.1177/0194599820929185



