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Abstract

We present the case of a healthy 38-year-old male who developed parosmia following a second dose of
AstraZeneca with a negative nasal swab of coronavirus disease 2019 (COVID-19) infection. The patient
noted parosmia that started suddenly after one week of receiving the second dose of AstraZeneca with no
association with other symptoms. The patient has still not recovered from his parosmia until the publication
of this article. The olfactory disorder was confirmed using a validated questionnaire for parosmia assessment
and examination by rhinoscopy. Parosmia is a rare side effect of COVID-19, and its pathophysiological
mechanism is still unknown. More research in the future is needed to know the association of parosmia with
COVID-19 vaccine.
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Introduction

Coronavirus disease 2019 (COVID-19) is a global pandemic that has affected around 260,000,000 people
worldwide as of November 26, 2021 [1]. This widespread morbidity and mortality precipitated rapid global
vaccine development programs in history [2]. Various vaccines were developed against the virus and
demonstrated effectiveness and safety [3,4]. More than 7,700,000 vaccine doses were administrated [1].
However, similar to other vaccines, they might have adverse effects caused by known and unknown
mechanisms.

Olfactory dysfunction (OD) is classified into qualitative and quantitative disturbances. Quantitative OD
includes anosmia and hyposmia (diminution of sensitivity). Qualitative OD is further classified into
parosmia, which is defined as distorted odor perception in the presence of an odor, and phantosmia, which
is described as odor perception in the absence of an apparent odor source. Both parosmia and phantosmia
may occur alone but are more often associated with qualitative OD [5].

One of the most common causes of olfactory dysfunction in adults is post-viral olfactory dysfunction [6],
with coronaviruses responsible for 10%-15% of all cases [7]. Several pathophysiologic mechanisms were
proposed, including obstruction of the olfactory cleft, infection of the sustentacular supporting cells, injury
to olfactory sensory cells via a neuropilin-1 (NRP1) receptor, and injury to the olfactory bulb [8,9].

Despite the variety of the reported conditions related to COVID-19 vaccine, up to date, there is only one
reported case in the literature on parosmia post-Pfizer-BioNTech vaccine [10]. This paper reports a unique
case of parosmia post-COVID-19 vaccine (AstraZeneca) in a medically free patient.

Case Presentation

A 38-year-old male patient without any comorbid conditions consulted the rhinology clinic for a three-
month history of post-COVID-19 vaccine severe parosmia. The patient reported that the parosmia started
suddenly after one week of receiving the second dose of Oxford-AstraZeneca ChAdOx1 on August 31, 2021,
without any other symptoms. He reported this symptom to the Ministry of Health (MOH), and they referred
him to a rhinology clinic. The patient had a history of COVID-19 infection two months prior to receiving the
second dose of vaccination that lasted for two weeks, and all the symptoms resolved after 10 days of COVID-
19 infection. The patient had a history of smell and taste loss that lasted 7-10 days and recovered both of
them completely. He did not report any smell or taste disorder over the next few months. For active
infection, the patient had a negative real-time polymerase chain reaction (RT-PCR) COVID-19 test that was
done right after full recovery. After vaccination, the patient reported that the foods always taste different
than what they should be, and the odors that are pleasant to other people are always unpleasant for him. The
patient had no phantosmia, anosmia, or hyposmia. Nasal endoscopy revealed no evidence of nasal
inflammation, pus, masses, or polyps. It showed patent olfactory clefts. The clinical evaluation score for
parosmia assessment was 7 out of 16 points, which indicates the presence of parosmia in our patient (Table
n[11].
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Questi This is always This is often the  This is rarely the  This is never the
uestions
the case (1 point) case (2 points) case (3 points) case (4 points)
Q1: Because of my olfactory problem, food tastes different than it v
should taste.
Q2: | always have a bad odor in my nose, regardless if any odor .,
source is present.
Q3: Odors that are pleasant to other people are unpleasant for v
me.
Q4: The biggest problem is not that | do not or weakly perceive v
odors, but that they smell different than they should.
Total points: 7/16 3) 0 0 4

TABLE 1: Four questions addressed to facilitate the detection of the presence or absence of

parosmia
The modified Arabic Sino-Nasal Outcome Test (MA-SNOT) score of the patient was 3 out of 80 points, which
indicates the absence of rhinosinusitis (Table 2) [12].
No ) ) ) Severe )
Very mild Mild or slight Moderate Problem as bad Most important
Items problem problem )
) problem (1)  problem (2) problem (3) @ as it can be (5) symptoms
1. Need to blow nose v
2. Sneezing v
3. Runny nose v
4. Blockage/congestion of the .
nose
5. Loss of sense of taste/smell v
6. Cough v
7. ltching of the nose, throat, or .
eyes
8. Postnasal discharge (dripping .
at the back of the nose)
9. Ear fullness v
10. Facial pain/pressure v

11. Lack of a good night's sleep v

12. Waking up tired v

13. Fatigue v

14. Double vision v

15. Weak vision v

16. Exophthalmos v

Total: 3/80 0 1 2 0 0 0

TABLE 2: Modified Arabic Sino-Nasal Outcome Test (MA-SNOT) score
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The patient received five-day oral dexamethasone 4 mg, nasal spray fluticasone twice daily, daily oral
omega-3, seven-day oral omeprazole 20 mg, olfactory rehabilitation, and follow-up. Consent was obtained
orally and signed by the patient himself.

Discussion

COVID-19 infection has become one of the causes of parosmia recently. Many studies discuss the long-term
complication of COVID-19. The study of Ohla et al. included 1468 out of 12,313 patients who reported a loss
of smell and taste after the infection and full recovery of their sense of smell [13]. In the UK, as listed in the
COVID-19 Oxford University/AstraZeneca Vaccine Analysis Print, 402 out of 842,270 cases are suspected of
having parosmia after receiving the vaccine [14]. Until now, no case report has been published on post-
AstraZeneca vaccine parosmia. A similar case was reported, in which parosmia presented after the second
injection of the Pfizer vaccine. In the study of Lechien et al., they reported six patients with different
scenarios [10]. They presented with alternation of smell after receiving vaccines. Two of them reported
hyposmia, while two others reported anosmia. One patient reported parosmia, and the last one complained
of dysgeusia without smell disorder [10]. The patient who complained of parosmia is a 33-year-old female
who presented with the condition after 9-14 days after receiving the second dose of the Pfizer vaccine, with
other symptoms such as arthralgia and fatigue with a negative nasal swab. Our patient is a 38-year-old male
with a three-month history of parosmia after receiving the second dose of AstraZeneca. No anosmia or other
symptoms were reported. He was a healthy male subject and nonsmoker and had no history of nasal disease
or previous nasal surgery. The patient had a history of loss of smell during COVID-19 infection, which lasted
for 7-10 days, and recovered the smell completely. In evaluating the patient's clinical picture, we used
questionnaire-based scores to assess his parosmia objectively, as shown in Table / [11]. The total score of
the four questions was 7 out of 16 points, which indicates the presence of parosmia. Also, we used a
validated questionnaire to assess if the patient has symptoms of rhinosinusitis [12]. The modified Arabic
Sino-Nasal Outcome Test (MA-SNOT) score was 3 out of 80 points, as shown in Table 2 [12]. The patient has
only mild loss of sense of taste/smell and very mild fatigue. This means that the patient does not have
rhinosinusitis as a potential cause of his parosmia. In addition, more research has to be done to determine
the prevalence and association of parosmia after COVID-19 vaccine, regardless of the type of vaccine.

Conclusions

Olfactory and taste dysfunction are common symptoms of COVID-19 infection, but their association

to COVID-19 vaccine is rare. The pathophysiological mechanism is not yet understood. Still, COVID-19
vaccines have benefits that outweigh this rare side effect. We aimed to report this case to increase physician
awareness of the possibility of post-COVID-19 vaccination parosmia. Future research is needed to further
investigate parosmia association with COVID-19 vaccine.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

We would like to earnestly acknowledge the sincere efforts and valuable time given by Abdulrahman M.
Almalki, a medical student at Umm Al-Qura University. His valuable guidance and feedback have helped us
in completing this case report.

References

1.  WHO coronavirus (COVID-19) dashboard. (2021). Accessed: December 3, 2021: https://covid19.who.int/.

2. COVID-19 vaccine tracker and landscape. (2021). Accessed: December 4, 2021: http://3.12.2021_novel-
covid-19-vaccine-tracker.xIsx.

3. Voysey M, Costa Clemens SA, Madhi SA, et al.: Single-dose administration and the influence of the timing
of the booster dose on immunogenicity and efficacy of ChAdOx1 nCoV-19 (AZD1222) vaccine: a pooled
analysis of four randomised trials. Lancet. 2021, 397:881-91. 10.1016/S0140-6736(21)00432-3

4. Baden LR, El Sahly HM, Essink B, et al.: Efficacy and safety of the mRNA-1273 SARS-CoV-2 vaccine . N Engl |
Med. 2021, 384:403-16. 10.1056/NEJMoa2035389

5. Hiittenbrink KB, Hummel T, Berg D, Gasser T, Hahner A: Olfactory dysfunction: common in later life and
early warning of neurodegenerative disease. Dtsch Arztebl Int. 2013, 110:1-7. 10.3238/arztebl.2013.0001

6. Boscolo-Rizzo P, Borsetto D, Fabbris C, et al.: Evolution of altered sense of smell or taste in patients with
mildly symptomatic COVID-19. JAMA Otolaryngol Head Neck Surg. 2020, 146:729-32.
10.1001/jamaoto.2020.1379

2021 Zamzami et al. Cureus 13(12): €20292. DOI 10.7759/cureus.20292 3of4


https://covid19.who.int/
https://covid19.who.int/
http://3.12.2021_novel-covid-19-vaccine-tracker.xlsx
http://3.12.2021_novel-covid-19-vaccine-tracker.xlsx
https://dx.doi.org/10.1016/S0140-6736(21)00432-3
https://dx.doi.org/10.1016/S0140-6736(21)00432-3
https://dx.doi.org/10.1056/NEJMoa2035389
https://dx.doi.org/10.1056/NEJMoa2035389
https://dx.doi.org/10.3238/arztebl.2013.0001
https://dx.doi.org/10.3238/arztebl.2013.0001
https://dx.doi.org/10.1001/jamaoto.2020.1379
https://dx.doi.org/10.1001/jamaoto.2020.1379

Cureus

10.

11.

12.

13.

14.

Agyeman AA, Chin KL, Landersdorfer CB, Liew D, Ofori-Asenso R: Smell and taste dysfunction in patients
with COVID-19: a systematic review and meta-analysis. Mayo Clin Proc. 2020, 95:1621-31.
10.1016/j.mayocp.2020.05.030

Moein ST, Hashemian SM, Mansourafshar B, Khorram-Tousi A, Tabarsi P, Doty RL: Smell dysfunction: a
biomarker for COVID-19. Int Forum Allergy Rhinol. 2020, 10:944-50. 10.1002/alr.22587

Hopkins C, Lechien JR, Saussez S: More that ACE2? NRP1 may play a central role in the underlying
pathophysiological mechanism of olfactory dysfunction in COVID-19 and its association with enhanced
survival. Med Hypotheses. 2021, 146:110406. 10.1016/j.mehy.2020.110406

Lechien JR, Diallo AO, Dachy B, Le Bon SD, Maniaci A, Vaira LA, Saussez S: COVID-19: post-vaccine smell
and taste disorders: report of 6 cases. Ear Nose Throat J. 2021, 1455613211033125.
10.1177/01455613211033125

Landis BN, Frasnelli ], Croy I, Hummel T: Evaluating the clinical usefulness of structured questions in
parosmia assessment. Laryngoscope. 2010, 120:1707-13. 10.1002/lary.20955

Marglani O, Alherabi A, Al-Zalabani A, Fattah FA: The introduction and validation of a modified Arabic
Sino-Nasal outcome test (MA-SNOT). Pan Arab J Rhinol. 2011, 1:10-13.

Ohla K, Veldhuizen MG, Green T, et al.: Increasing incidence of parosmia and phantosmia in patients
recovering from COVID-19 smell loss. medRxiv. 2021, 10.1101/2021.08.28.21262763

COVID-19 AstraZeneca vaccine analysis print. (2021). Accessed: December 4, 2021:

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1038176/COVID-

19 _Astr....

2021 Zamzami et al. Cureus 13(12): €20292. DOI 10.7759/cureus.20292

4 0of 4


https://dx.doi.org/10.1016/j.mayocp.2020.05.030
https://dx.doi.org/10.1016/j.mayocp.2020.05.030
https://dx.doi.org/10.1002/alr.22587
https://dx.doi.org/10.1002/alr.22587
https://dx.doi.org/10.1016/j.mehy.2020.110406
https://dx.doi.org/10.1016/j.mehy.2020.110406
https://dx.doi.org/10.1177/01455613211033125
https://dx.doi.org/10.1177/01455613211033125
https://dx.doi.org/10.1002/lary.20955
https://dx.doi.org/10.1002/lary.20955
https://www.researchgate.net/publication/307924623
https://dx.doi.org/10.1101/2021.08.28.21262763
https://dx.doi.org/10.1101/2021.08.28.21262763
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1038176/COVID-19_AstraZeneca_Vaccine_Analysis_Print_DLP_24.11.2021.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1038176/COVID-19_AstraZeneca_Vaccine_Analysis_Print_DLP_24.11.2021.pdf

	Post-COVID-19 Vaccine Parosmia: A Case Report
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Four questions addressed to facilitate the detection of the presence or absence of parosmia
	TABLE 2: Modified Arabic Sino-Nasal Outcome Test (MA-SNOT) score

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


