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Introduction: Olfactory dysfunction  (OD)  is  a common  neurosensory  defect  in  post-COVID-19 syndrome 
(long COVID). Effective treatment strategies for persistent OD are lacking.

Methods: This randomised, controlled, open–label trial recruited long COVID patients with persistent (≥3 
months) OD in HK. Participants were randomly assigned (1:1:0.5) to receive short–course (14 days) oral VitA 
(25,000 IU per day) in combination with aerosolisation diffuser olfactory training (OT) thrice daily (combination 
group), OT alone (standard care group), or clinical observation (control group) for 4 weeks. Serial functional 
olfactory assessments, and structural and resting–state functional (rs–fMRI) brain scans were performed. The 
primary outcome was quantitative difference in measured olfactory function by the butanol threshold test 
(BTT) between baseline and end-of-treatment. Secondary outcomes included interval smell identification 
tests (SIT), serial seed–based functional connectivity (FC) analyses in the olfactory cortical network, interval MR 
spectroscopy measurements at the gyrus rectus (GR) and superior frontal cortex (SFC), and interval volumetric 
measurements of the bilateral olfactory bulbs (OB) and tracts.

Results: Between Aug 14, 2020, and Jun 11, 2021, 24 participants were randomly assigned to receive either 
combination treatment (n=10), standard care (n=9), or control (n=5). Two patients defaulted follow-up and 
were excluded from the primary analysis. Baseline demographics were well matched. The median age of 
trial participants was 44 years (IQR 32 to 57), the median duration of OD at enrolment was 157 days (IQR 127 
to 175), and the mean BTT score at baseline was 2.3 (SD 1.1). At end-of-treatment, mean BTT scores were 
significantly higher for the combination group when compared to control (p<0.001, MD=4.4, 95% CI 1.7 
to 7.2) and standard care (p=0.009, MD=3.2, 95% CI 0.5 to 5.9) groups. rs–fMRI showed significantly higher 
FC in the combination group when compared to standard care and control groups. At end-of-treatment, 
positive correlations were found in the increased FC in the left inferior frontal gyrus and clinically significant 
improvements in the measured BTT (r=0.858, p<0.001) and SIT (r=0.548, p=0.042) scores for the combination 
group. MR spectroscopy at the GR and SFC at end-of-treatment showed significantly higher NAA/Cr ratio 
(p=0.012) for the combination group when compared to the control group. No between-group differences 
were found in the volumetric measurements of the bilateral OB and tracts in serial MRI brain scans.

Conclusion: Short–course oral VitA in combination with aerosolisation diffuser OT was effective in the 
management of persistent COVID–19-related OD.
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