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Abstract
Statement The COVID-19 pandemic has brought to light
an intriguing and puzzling symptom - anosmia, or loss of
the sense of smell. This study delves into the complex
pathogenesis of this condition, focusing on the role of
magnetic resonance spectroscopy (MRS) in assessing
molecular neurometabolite changes within key brain
olfactory regions in patients with COVID-19-related
anosmia. Seven individuals with persistent COVID-19-
related anosmia and seven healthy volunteers underwent
MRS scans, with a specific focus on the anterior cingulate
cortex (ACC), dorsolateral prefrontal cortex (DLPFC),
orbitofrontal cortex (OFC), insular cortex (IC), and
ventromedial prefrontal cortex (VMPFC).
Neurometabolites such as N-acetyl-aspartate (NAA),
choline (Cho), creatine (Cr), and their ratios were
measured and analyzed using TARQUIN software.
The findings revealed a significant association between
MRS results within the OFC and COVID-19-related
anosmia (p < 0.01), with NAA emerging as one of the
most crucial neurometabolites (p interaction = 0.006).
Notably, reduced levels of NAA (p < 0.001), Cr (p <
0.001), and NAA/Cho ratio (p = 0.007) within the OFC
were characteristic of COVID-19-related anosmia. These
results suggest that central nervous system impairment
might be linked to persistent COVID-19-related anosmia.
This study highlights the potential of MRS as a valuable
tool for unraveling the mysteries of COVID-19-related
anosmia and hints at the prospect of more targeted
pharmacologic or non-pharmacologic treatments based on
MRS findings. Overall, these findings contribute to our
understanding of the underlying pathophysiology of
anosmia in the context of COVID-109.
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