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ABSTRACT
Objective: To report the case of a woman who underwent smell training for post-infectious 
olfactory dysfunction presumably from COVID-19.

Methods:
Design: Case Report
Setting: Tertiary Private Training Hospital
Patient: One

Result:  A 41-year-old woman who developed olfactory dysfunction attributed to COVID-19 
underwent smell training. At baseline, her responses were mostly “no smell,” and those reported 
as “can smell a bit” were rated as distorted. After three months, she could now smell items that 
she previously could not smell, but these smells were still  distorted. At the time of this writing, 
she was on her 4th month of smell training.

Conclusion: Although we cannot rule out spontaneous resolution of anosmia in our patient, we 
would like to think that smell training contributed to her recovery of smell.
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Viruses that cause upper respiratory tract infections (such as rhinovirus, coronavirus, 
parainfluenza virus) are known to cause a condition called post-infectious olfactory dysfunction 
(PIOD).1 Patients with this condition often continue to experience impaired smelling capabilities 
despite the resolution of other symptoms. Olfactory dysfunction has been recognized by the 
Center for Disease and Control Prevention (CDC)2 and the World Health Organization (WHO)3 
as a symptom of COVID-19 caused by SARS-CoV-2. Initially, it was described by Lechien et al. as 
acute sudden onset of olfactory dysfunction without nasal congestion or obstruction,4  but as 
more studies emerged, its characteristic and duration seem to be more varied with some cases 
not having complete resolution.5 Smell training has been known to improve olfactory sensitivity 
and is recommended for patients with post infectious olfactory dysfunction, but to the best of 
our knowledge, based on a search of HERDIN Plus, the ASEAN Citation Index, the WHO Global 
Index Medicus (Western Pacific Region Index Medicus and Index Medicus of the South East Asia 
Region), and PubMed (MEDLINE, PubMed Central) using the keywords “olfactory dysfunction”, 
“anosmia”, “post-infectious olfactory dysfunction”, “COVID-19”, we found no published studies 
on patients with persistent olfactory dysfunction from COVID-19 infection. We report the case 
of a woman who underwent smell training for prolonged post-infectious olfactory dysfunction 
presumably from COVID-19. 
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Figure 1. MRI of the Olfactory Bulbs (T2 weighted CISS sequence, coronal slice). There is 
symmetrical flattening with apparent loss of the normal oval configuration of the olfactory 
bulbs (red arrows). The right olfactory bulb measures 0.8mm while the left measures 1.1mm 
in maximum thickness.

CASE REPORTS

CASE REPORT
A 41-year-old woman complained of loss of sense of smell at the 

start of the COVID-19 pandemic in the Philippines. She had no known 
exposure to a confirmed COVID-19 case and no recent travel history. 
Although she had mild intermittent allergic rhinitis she had not 
experienced any changes or dysfunction in her sense of smell before 
this. Aside from allergic rhinitis, she also had a history of mild epilepsy 
18 years prior, with no recurrence and no maintenance medications 
(corroborated by a normal electroencephalography). She previously 
smoked one cigarette per week for four years but stopped one year 
before this present illness.  

She had just returned to work from maternity leave on March 2, 
2020, when after one week (March 9, 2020), she experienced sore throat 
and nasal congestion which she attributed to her allergic rhinitis. On 
day nine (March 17, 2020), she developed post-nasal drip which she 
treated with her usual allergy medication -fluticasone furoate, one 
spray per nostril once a day, and loratadine 10 mg/tab once a day, both 
of which were only used as needed. She also started to develop severe 
persistent frontal headache and non-productive cough.  

Thirteen days after her first symptoms (March 21, 2020), she lost her 
sense of smell and taste. She also developed pain in her left maxillary 
area, prompting teleconsultation with a general practitioner. She was 
prescribed prednisone 20mg/tab one tablet twice a day for three days 
followed by one tablet thrice a day for 3 days; cefuroxime 500mg/tab, 
one tablet twice a day for five days, and salbutamol nebulization. All of 
her symptoms resolved after five days, except for anosmia.  

Two months after onset of her first symptoms (June 1 to 6, 2020), 
she developed phantosmia. She would smell smoke despite there 
being no evidence of smoke or other odorant in the immediate area. 
On June 4, 2020, she consulted an ENT specialist. Because all her other 
COVID-19 symptoms had resolved, she was no longer a candidate for 
reverse transcriptase polymerase chain reaction (RT PCR) assay based 
on the protocols at that time. Nasal endoscopy showed unremarkable 
results with no note of mucus discharge, polyps, obstructive septal 
deformity, or abnormalities in the olfactory cleft. A paranasal magnetic 
resonance imaging (MRI) and cranial MRI (requested by a co-managing 
neurologist) showed symmetrical atrophy of the olfactory bulbs. (Figure 
1) The radiographic report measured the right olfactory bulb at 0.8mm 
and the left at 1.1 mm in maximum thickness. The patient scored 22/40 
(corresponding to severe microsmia) on the University of Pennsylvania 
Smell Identification Test (UPSIT). She was prescribed oral steroids 40 mg/
day for 21 days with decreasing dose, omega 3 supplementation taken 
once a day, and advised her to continue fluticasone furoate, one spray 
once a day. Two months and 2 weeks after her first symptom (3rd week 
of June), she began smell training which consisted of inhaling 4 scents 
(clove, ylang-ylang, lemon, and eucalyptus) for 20 seconds each, twice a 
day (before breakfast and before bedtime). At the start of smell training, 
she underwent a modified baseline smell evaluation. Using commonly 
encountered household items, she was asked to rate whether she could 
detect the smell (“can smell”), was slightly aware of the smell (“can smell 
a bit”), or could not smell at all (“no smell”); and then determine if the 

smell was as she expected it to be, or if it was distorted. The items were 
listed in categories: fruit, vegetable, herbs and spices, nuts, beverages, 
cleaning/grooming items, personal items, and items seen inside and 
outside the house. At baseline, her responses were mostly “no smell,” 
and those she reported she “can smell a bit” were rated as distorted. 
She subsequently recorded what scents she could smell around her 
household, monitoring her progress daily in a smell journal. Weekly 
online consultations documented and assessed improvement in terms 
of smell identification, discrimination, and threshold.  

Three months after the first symptom (July 10, 2020), a SARS-
CoV-2 electrochemiluminiscence immunoassay (ECLIA) antibody test 
revealed COVID-19 IgG antibodies corresponding to either the recovery 
or convalescence phase. Although no repeat UPSIT was performed (due 
to financial constraints), the patient reported that she could now smell 
items that she previously could not smell during the modified baseline 
smell evaluation, but these smells were still  distorted or not how she 
expected them to be. At the time of writing of this paper, she was on 
her 4th month of smell training.  

 

DISCUSSION
In this case, we described a patient who had symptoms attributed 

to allergic rhinitis that eventually were considered as post-infectious 
olfactory dysfunction most likely due to COVID-19. Unlike most cases 
reported in the literature, she did not undergo RT PCR testing. At the 
onset of her smell dysfunction, it was not yet well known that olfactory 
disturbances were part of the symptomatology of COVID-19 and she 
did not consult or have a test done immediately. When she finally did 
consult, the patient was mostly asymptomatic except for anosmia and  
14 days had elapsed from symptom onset. Protocols in place at the time 
reserved viral RT PCR testing to diagnose current infections.6 However, 
antibody testing could determine previous COVID-19  because 
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antibodies only develop one to three weeks after infection.7 Three 
months after onset of symptoms, our patient had an ECLIA antibody 
test (that has an 82.4% sensitivity if used at least 14 days from onset of 
symptoms, with lower sensitivity anytime earlier).7 Although the ECLIA 
test is not recommended for the diagnosis of COVID-19, it supports 
the possibility of a past COVID-19 infection to explain her abrupt and 
severe olfactory dysfunction. 

Our patient experienced nasal congestion which resolved before 
the onset of her olfactory dysfunction. She also experienced frontal 
headache and maxillary pain together with her loss of sense of smell. 
Although anosmia in COVID-19 usually presents suddenly without 
nasal congestion or evidence of nasopharyngeal abnormalities, this 
does not mean that it exclusively occurs without other ear, nose, throat 
symptoms. A study describing features of anosmia in COVID-19 by 
Klopfenstein et al. noted that 57% presented with rhinorrhea and 30% 
had nasal obstruction, while 84% also experienced headache along 
with other symptoms of fatigue, myalgia, fever and cough.8 

 The olfactory bulbs of our patient appeared atrophic on paranasal 
and cranial MRI. Earlier studies that documented COVID-19 anosmia 
with supporting MRI studies showed normal olfactory bulbs.9,10 
However, Chiu et al. showed evidence of olfactory bulb atrophy in 
a 19-year-old RT PCR confirmed case of COVID-19 compared to their 
patient’s pre-COVID MRI images.11 Other studies show that olfactory 
bulb volume correlates with olfactory function.12-15 Unfortunately, only 
olfactory bulb thickness (and not volume) was measured in our case, 
and the impression of olfactory bulb atrophy was based on radiologist 
experience rather than standardized protocols. Moreover, we had no 
pre-morbid MRI images available for comparison. 

The exact mechanism of olfactory loss in COVID-19 is still debatable 
but studies reviewed by Han et al. have made speculations based on the 
understanding of respiratory viruses.16   Similarly, Butowt et al. explored 
and considered four different scenarios that could explain smell 
dysfunction in COVID-19: nasal obstruction/congestion and rhinorrhea, 
loss of olfactory receptor neurons, brain infiltration affecting olfactory 
centers, and damage of support cells in the olfactory epithelium.17 
Given that they analyzed mostly cases of isolated acute onset olfactory 
dysfunction, they focused on the entry, infection, and death of the 
sustentacular cells but not on the olfactory receptor neurons that have 
the capacity to regenerate.17 Furthermore, they observed that compared 
to western countries, regardless of whether it is due to underreporting, 
or to mutations, or genetic variability of the virus and host, there seems 
to be a difference between the presentation of anosmia in western and 
east Asian cultures.17   

The UPSIT is a well-validated 40-odorant test that objectively 
measures the sense of smell of a patient and can be used as a biomarker 
for COVID-19 especially for patients who have mild to moderate 
symptoms.18 A study by Moein et al. noted that some degree of smell 
loss was present in nearly all COVID-19 patients near the end of their 
acute recovery period, and suggested that quantitative smell tests 
might serve as a rapid and inexpensive alternative screening tool for 
COVID-19 among large numbers of people.18 However, because most 
smell tests would take relatively longer to accomplish compared to 

a temperature check, and since they cannot account for pre-existing 
olfactory loss, ENT UK noted that wide scale mass testing would have 
limited application as a screening tool.19 The UPSIT itself may have 
limited use in the Filipino context, as Evidente et al. found that only 25 
(out of 40) test odor items were familiar (both in nature and smell) to 
95% of the patients they surveyed in a study of smell dysfunction among 
Filipinos with X-linked dystonia-parkinsonism in the Panay Islands.20 
The 15 unfamiliar odors excluded from the culturally corrected UPSIT 
were cherry, clove, fruit punch, licorice, cinnamon, cedar, gingerbread, 
lilac, turpentine, peach, dill pickle, lime, wintergreen, pine, and natural 
gas.20 A Filipino version of UPSIT developed by David et al. in 199421 was 
not used in this patient as the UPSIT was more readily accessible. 

New-onset anosmia in COVID-19 is a relatively novel condition 
and local protocols for management have not yet been established. 
However, as early as May 19, 2020 recommendations for management 
were published in the ENTUK website (https://www.entuk.org/guideline-
management-covid-19-anosmia). An algorithm can be found in this 
website recommending smell training for patients with anosmia that 
persisted for more than two weeks. Smell training has been known to 
improve olfactory sensitivity through structured, short term exposure 
to odors.22 Anosmic patients are advised smell training by being 
exposed to four odorants twice a day over three months, and then 
another four odorants in the next three months.23 This therapy to 
enhance or amplify olfactory recovery was proposed by Hummel et 
al.,22 speculating that it improves odor thresholds (and by implication 
the architecture of the peripheral olfactory system), and that olfactory 
training changes the processing of olfactory information. Based on their 
2009 study, patients who underwent smell training noted increases in 
their olfactory function over baseline compared to those who did not.22 
A follow up study in 2015 reported increased improvement in smell 
discrimination and identification when scents were changed after 3 
months.23 Smell training traditionally utilizes four scents – clove, rose, 
lemon, and eucalyptus.22 In our case, rose was changed to ylang-ylang 
as it was more readily available and less expensive. The main extract of 
rose in essential oils is phenylethyl alcohol which gives a mild rose odor 
and is commonly used as a test odorant. Ylang-ylang on the other hand, 
contains 2-phenyl ethyl acetate, a chemical derived from condensation 
of acetic acid and phenylethyl alcohol which gives off a rose and honey 
scent.24 Aside from practicality, substituting ylang-ylang for rose was 
also based on the principle of “odor prism” by Henning where primary 
odor categories were identified: flowery, foul, fruity, and aromatic, 
burnt, and resinous.22  The traditional scents used by Hummel et al. were 
chosen to represent the said odor categories.22 Although our patient 
was not able to undergo a repeat UPSIT, she recorded her progress 
based on threshold/detectability and likeness (how similar the smell 
was to the way she remembered it before). After shifting scents on the 
fourth month, she reported increased intensity or likeness in her sense 
of smell. In terms of threshold, she was able to smell the scents from 
the amber test jars without having to bring them as close to her nose 
as before. However, there were still scents from the baseline evaluation 
that she could not identify. 

Given that most documented cases of COVID-19 anosmia recover 
completely, studies regarding olfactory training in COVID-19 are 
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largely unavailable. This makes our documentation of this patient’s 
therapy with smell training even more valuable, as it may serve as a 
reference for other COVID-19 patients that also experience a prolonged 
course of anosmia or hyposmia that does not resolve spontaneously. 
AbScent,25 a UK-based organization dedicated to raising awareness of 
anosmia, provides online instructional materials on how to conduct 
smell training at home based on the therapy designed by Hummel 
et al.22 This may be helpful to those unable to seek professional help 
due to the pandemic. As mentioned earlier, aside from performing 
smell training daily, the patient also kept a smell journal which aided in 
documenting her progress or the extent of smell distortion, as well as 
providing psychological insight into the prolonged course of parosmia 
as improvements may seem too subtle for patients such as her to 
recognize.25  

There are several limitations to this case report. First and foremost, 
we cannot attribute resolution of anosmia to any intervention, 
including smell training, as spontaneous resolution of anosmia and 
recovery of smell have to be considered. Moreover, our patient was 
not tested for antigens at the onset of her anosmia and the antibody 
test eventually utilized could only detect past infection. Future studies 
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