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BACKGROUND

Patients of Long COVID have commonly shown symptoms similar to
that of myalgic encephalomyelitis/ chronic fatigue syndrome
(ME/CFS), a neurocognitive condition characterized by prolonged
fatigue, cognitive dysfunction, and dysautonomia.?.2 Gut microbial
dysbiosis has also been observed among Long COVID patients,
marked by decreased diversity and variations in species prevalence.?

Overlapping symptoms of Long COVID and ME/CFS have suggested
links in pathogenesis.# Notably, gut dysbiosis in ME/CFS patients has
involved short-chain fatty acid producing species, specifically
reduction in butyrate-producing microbes (Faecalibacterium prausnitzii
and Eubacterium rectale) and propionate-producing microbes
(Akkermansia muciniphila).®> Decrease in species prevalence with
increased severity of ME/CFS has suggested microbial pathogenesis
of ME/CFS®% and has further proposed associations with Long COVID.

METHODS

Participants were recruited under the CPIC study and
microbiome testing was performed on the first 42
patients with available samples. Participant data were
analyzed based on demographics, antibiotic use, acute
COVID severity, and presence of self-reported
neurocognitive symptoms. Patients classified under
"Neuro” had symptoms such as headache, peripheral
neuropathy, sleeping difficulties chronic fatigue, brain
fog, and dysautonomia.

Rectal swabs from patients diagnosed with Long COVID
and different severities of acute symptoms were
collected. Microbial DNA extraction was performed
through Zymo MagBead DNA/RNA kit and was
sequenced through lllumina MiSeq 16S.
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Decreased alpha diversity (Chao1 and Shannon) was associated in
participants with neurocognitive symptoms. As the severity of acute COVID
symptoms increased from mild to severe, the alpha diversity of participants
under “neuro” decreased further.

Multiple differing species abundance was seen through the volcano plot. In
the assessment of differential abundance, short-chain fatty acid producing
species were reduced. Butyrate-producing species (F. prausnitzii and E.
halii) and propionate-producing species (A. municiphilla) were significantly
reduced.

Patients with neurocognitive symptoms had decreased
alpha diversity and reduced abundance of butyrate
and propionate-producing species.

DISCUSSION

Decrease in short-chain fatty acid producing species suggests similar microbial
pathogenesis of Long COVID and neurocognitive conditions, as deficiency in
butyrate and propionate-producing species has been found to correlate with the
symptoms of ME/CFS. Reduction of F. prausnitzii, E. halii, and A. municiphilla may
indicate a species-level link with the ME/CFS symptoms frequently observed in
patients with Long COVID. Bigger sample is needed for statistical power.

REFERENCES

1. Davis HE, Assaf GS, McCorkell L, et al. Characterizing long COVID in an international cohort: 7 months of symptoms and their
impact. EClinicalMedicine. 2021;38(101019):101019. doi:10.1016/j.eclinm.2021.101019

2. Paul BD, Lemle MD, Komaroff AL, Snyder SH. Redox imbalance links COVID-19 and myalgic encephalomyelitis/chronic fatigue
syndrome. Proc Natl Acad Sci U S A. 2021;118(34). doi:10.1073/pnas.2024358118

3. Zhang D, Zhou Y, Ma Y, et al. Gut Microbiota dysbiosis correlates with long COVID-19 at one-year after discharge. J Korean Med Sci.
2023;38(15). doi:10.3346/jkms.2023.38.e120

4. Komaroff AL, Lipkin WI. Insights from myalgic encephalomyelitis/chronic fatigue syndrome may help unravel the pathogenesis of
postacute COVID-19 syndrome. Trends Mol Med. 2021;27(9):895-906. doi:10.1016/j.molmed.2021.06.002

5. Guo C, Che X, Briese T, et al. Deficient butyrate-producing capacity in the gut microbiome is associated with bacterial network
disturbances and fatigue symptoms in ME/CFS. Cell Host Microbe. 2023;31(2):288-304.e8. doi:10.1016/j.chom.2023.01.004

Acknowledgements. I would like to thank Dr. Lawrence Purpura, Dr. Michael Yin,
and the CPIC team for their expertise and help with this project.

Contact: Genesis (Ga Young) Seo (gs3199@cumc.columbia.edu)



