CASE IN POINT

Olfactory Hallucinations Following COVID-19

Vaccination
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Background: Vaccine-induced phantosmia is a rare adverse effect
of vaccination and has not been previously reported related to the
Johnson & Johnson (J&J) COVID-19 vaccine.

Case Presentation: Three weeks after receiving the J&J COVID-
19 vaccine, a 39-year-old veteran started smelling a burning
odor in the absence of an identifiable source. At presentation
to the clinic, his general and neurological examinations, brain
magnetic resonance imaging, and electroencephalogram were
all unremarkable. The episodes persisted for nearly 2 years (21

months postvaccination).

Conclusions: This is the only case of phantosmia reported after
the use of the J&J COVID-19 vaccine and aligns with the literature
that reports 1 case of phantosmia and 2 cases of hyposmia
following the Pfizer-BioNTech COVID-19 mRNA vaccine. This
information will help health care professionals understand the
possible adverse effects of COVID-19 vaccination and be better
equipped to counsel patients about the benign but potentially long-
lasting adverse effects of the J&J COVID-19 vaccine.
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he rapid development of multiple
vaccines for COVID-19 significantly
contributed to reducing the morbid-
ity and mortality associated with COVID-
19 infection.! The vaccination campaign
against COVID-19 started in December
2020 within the US Department of Veterans
Affairs (VA) health care system with the
Pfizer-BioNTech and Moderna COVID-19
mRNA vaccines followed by the Johnson &
Johnson (J&]) vaccine in March 2021.23
Because of the importance of maintaining
a safe vaccination campaign, surveillance re-
ports documenting cases of malignant or be-
nign adverse effects (AEs) are fundamental to
generate awareness and accurate knowledge
on these newly developed vaccines. Here we
report the case of a veteran who developed
olfactory hallucinations following the admin-
istration of the J&J COVID-19 vaccine.

CASE PRESENTATION

A 39-year-old veteran with a history of ten-
sion-type headaches presented to the neu-
rology clinic with concern of a burning
smell sensation in the absence of an iden-
tifiable source. He first noticed this symp-
tom approximately 3 weeks after he received
the J&J COVID-19 vaccine about 4 months
prior. At the symptom’s first occurrence, he
underwent a nasal swab antigen COVID-
19 test, which was negative. Initially, symp-
toms would occur daily lasting about 1 hour.
Thereafter, they started to decrease in du-
ration, frequency, and intensity, and about
11 months postvaccination, milder episodes
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were occurring 1 to 2 times weekly. These
episodes lasted nearly 2 years (21 months
postvaccination). They happened randomly
during the day and were not associated with
any other symptoms. Specifically, there were
no headaches, loss of consciousness, abnor-
mal movements, nausea, vomiting, pho-
tophobia or phonophobia, or alteration of
consciousness, such as confusion or drowsi-
ness during or after the events. Additionally,
there were no clear triggers the veteran could
identify. The veteran did not sustain any head
injuries or exposure to toxic odors before the
onset of symptoms.

At the time of his presentation to the
clinic, both his general and neurological ex-
aminations were unremarkable. Brain mag-
netic resonance imaging (MRI) showed
chronic sinusitis but no other abnormali-
ties (Figure 1), though the phantosmia per-
sisted after the sinusitis had been treated
with a course of doxycycline. An electroen-
cephalogram (EEG) was obtained and was
unremarkable as well (Figure 2). Notably,
however, the EEG did not capture the epi-
sodes of phantosmia. Together the clinical
and paraclinical evidence along with the tim-
ing of symptom onset in relation to vaccina-
tion point toward a new onset of phantosmia
as an AE of the J&J] COVID-19 vaccine.

DISCUSSION

It has been previously observed that in-
fection with COVID-19 can lead to the
loss of taste and smell, but only less com-
monly olfactory hallucination.* The
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T1-weighted corol S|
changes of the olfactory bulb (yellow square).

FIGURE 1 Brain Magnetic Resonance Imaging

¥y -y
equences showing no overt pathological

FIGURE 2 Sample segment of Electroencephalogram

Sample segment of electroencephalogram in a longitudinal bipolar montage
showing normal awake background with a posterior predominant rhythm of
9 Hz. Bandpass filtered 1-70 Hz, Notch filter 60 Hz. Scale bar at the lower
left depicts sensitivity and time scale.

pathophysiology of olfactory hallucina-
tions following COVID-19 infection is un-
known, but several mechanisms have been
proposed. These include obstruction of the
olfactory cleft; infection of the sustentacular
supporting cells, which express angioten-
sin-converting enzyme 2 (ACE-2); injury to
olfactory sensory cells via neuropilin-1 re-
ceptors (NRP1); and injury to the olfactory
bulb.®

The case we present represents the
only report of phantosmia following a J&J
COVID-19 vaccination. Phantosmia, featured
by a burning or smoke odor, has been re-
ported prior in a case of a 57-year-old woman
following the administration of the Pfizer-Bi-
oNTech mRNA vaccine.® Similar to our case,
symptoms were not associated with a con-
current COVID-19 infection ruled out via a
COVID-19 polymerase chain reaction test.
For the Pfizer-BioNTech phantosmia case, a 3
Tesla (T) brain MRI showed left greater than
right olfactory bulb and tract gadolinium
enhancement on T1-weighted postcontrast
images. On axial T2-weighted fluid-attenu-
ated inversion recovery images, hyperinten-
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sity along the left olfactory bulb and bilateral
olfactory tracts was noted and interpreted
as edema. On sagittal thin sections of T2-
weighted images, the olfactory nerve filia
were thickened and clumped.® On the con-
trary, in the case we present, a brain MRI
obtained with a 1.5 T magnet showed no ab-
normalities. It is possible that a high-resolu-
tion scan targeting the olfactory bulb could
have disclosed pathological changes. At the
time when the veteran presented to the neu-
rology clinic, symptoms were already improv-
ing, and repeat MRI was deferred as it would
not have changed the clinical management.

Konstantinidis and colleagues reported
hyposmia in 2 patients following Pfizer-BioN-
Tech COVID-19 vaccination.” Both patients,
42- and 39-year-old women, experienced hy-
posmia following their second dose of the
vaccine with symptom onset 3 and 5 days
after vaccination, respectively. The first pa-
tient reported improvement of symptoms
after 1 week, while the second patient partic-
ipated in olfactory training and experienced
only partial recovery after 1 month. Multiple
studies have reported cranial nerve involve-
ment secondary to other COVID-19 vaccines,
including olfactory dysfunction, optic neuri-
tis, acute abducens nerve palsy, Bell palsy, tin-
nitus, and cochleopathy.’

There are no previous reports of phantos-
mia following the J&J COVID-19 vaccine. In
our case, reported symptoms were mild, al-
though they persisted for nearly 2 years fol-
lowing vaccination.

In the evaluation of this veteran, although
the timing between symptom onset and vac-
cination was indicative of a possible link be-
tween the 2, other etiologies of phantosmia
were ruled out. Isolated olfactory hallucina-
tion is most associated with temporal lobe
epilepsy, which is the most common form of
epilepsy to present in adulthood. However,
given the absence of other symptoms sug-
gestive of epilepsy and the duration of the
episodes (approximately 1 hour), the clini-
cal suspicion was low. This was reinforced by
the EEG that showed no abnormalities in the
temporal region. Notwithstanding these con-
siderations, one must keep in mind that no
episodes of phantosmia occurred during the
EEG recording, the correlates of which are
the gold standard to rule out a diagnosis of

epilepsy.
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A normal brain MRI argued against possi-
ble structural abnormalities leading to these
symptoms. Thus, the origin of these symp-
toms remains unknown.

CONCLUSIONS

The emergency approval and use of vac-
cines against COVID-19 was a major vic-
tory for public health in 2021. However,
given the rapid rollout of these vaccines,
the medical community is responsible for
reporting adverse effects as they are ob-
served. The authors believe that the clinical
events featuring the J&J COVID-19 vac-
cine in this veteran should not discourage
the use of the COVID-19 vaccine. However,
sharing the clinical outcome of this veteran
is relevant to inform the community regard-
ing this rare and benign possible adverse ef-
fect of the J&J] COVID-19 vaccine.
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