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Short Communication

COVID-19 and Alzheimer's Disease,
Closely Related?

Luis del Carpio-Orantes!, Reynaldo Reich-Sierral

1. Mexican Social Security Institute (Instituto Mexicano Del Seguro Social), Mexico

In this communication we discuss the possible link between neurodegenerative diseases and COVID-
19, mainly in the etiopathogenic aspect, emphasizing microbiological and immune issues, resolving a

possible interrelationship between both entities.
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Alzheimer's disease since its discovery has had various etiopathogenic currents, the most recent point to
the infectious etiology of which some pathogens have stood out, such as viruses of the Herpesviridae
family, mainly the Herpes simplex virus and the Varicella virus. Zoster (neurotropic par excellence) and some

bacteria such as Porphyromona gingivalis, tend to stimulate the formation of beta-amyloid and Tau

protein, which will ultimately trigger the disease.[112]

With the arrival of the COVID-19 pandemic, already in its fourth year of evolution, chronic-degenerative
disorders have begun to be seen, such as the so-called Long COVID, in which there is chronic persistence
of symptoms, beyond 12 weeks of having presented an acute picture, and with high involvement in the
neuropsychiatric sphere in such a way that various symptoms of this nature have been detected. In this
way, the Sar Cov2 virus, with a great affinity for the nervous system, has been shown to be able to affect
said system and has been conferred on it to favor the appearance of Alzheimer's disease or exacerbate it
in subjects with the disease, through the APO gene. This gene has an isoform called APO4, which is
closely related to COVID-19 through the following mechanisms: At the cellular level, the APOE4 risk
isoform confers high infectivity for the coronavirus; At the genetic level, APOE4 is associated with severe
COVID-19; At the pathway level, the network connects APOE with COVID-19 risk factors such as ACE2,

TMPRSS2, NRP1, and LZTFL]1; behaviorally, APOE4-associated dementia may increase exposure to the

coronavirus infection that causes COVID-19, Bl
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Another way in which there could be a relationship between these two entities is that Sars Cov2,
specifically its S protein, has amyloidogenic potential, identifying seven amyloidogenic sequences in its
structure; the seven isolated peptides met three criteria for amyloid fibrils: ThT nucleation-dependent
polymerization kinetics, Congo red positivity, and ultrastructural fibrillar morphology. This amyloid
material has been found in amyloid microthrombi that could travel and lodge in the central nervous

system and start a process like tauopathies and probably at a systemic level with the subsequent risk of

systemic amyloidosis. (4]

In severe COVID, it has become clear that anosmia is a serious symptom with a poor prognosis, (while
dysgeusia has been associated with a better outcome in affected patients), and when its presence has
been associated with COVID patients with the APOE4 gene, there is an increased risk of
neurodegenerative dementia. This would be associated with chronic changes induced by the virus in the
central nervous system. It is proposed that COVID-19 patients with anosmia and no other severe

symptoms be followed up as part of studies specifically designed and approved to identify the early

stages of dementia (especially LOAD and Dementia with Lewy Bodies).[21[6]

Another gene that could interact between these two entities is that of OAS1. Recently, oligoadenylate
synthetase 1 (0OAS1) was reported to contribute to Alzheimer's disease risk, by its enrichment in
transcriptional networks expressed by microglia and the OAS1 variant, rs1131454, was confirmed to be
associated with increased Alzheimer's disease risk. The same OAS1 locus has recently been associated
with severe disease outcomes from COVID-19, linking the risk of both diseases. The single nucleotide
polymorphisms rs1131454(A) and 1s4766676(T) are associated with Alzheimer's disease, and
rs10735079(A) and rs6489867(T) are associated with severe COVID-19, where the risk alleles are related to
a decrease in the expression of OAS1. By analyzing single-cell RNA sequencing data from myeloid cells
from Alzheimer's disease and COVID-19 patients, co-expression networks containing interferon (IFN)-
responsive genes, including OAS1, were identified that significantly increase with age. and both diseases.

m

In conclusion, there is a link between the genetic risk of Alzheimer’s disease and susceptibility to severe
disease from COVID-19 centered on OAS1 and APOE4, as well as protein S amyloidogenesis, findings with

potential implications for future treatments for both Alzheimer's disease and COVID-19.

geios.com doi.org/10.32388/7HGPUJ


https://www.qeios.com/
https://doi.org/10.32388/7HGPUJ

References

1. Xpiekut T, Hurta M, Banaszek N, Szejn P, Dorszewska J, Kozubski W, Prendecki M. Infectious agents and Alzh
eimer’s disease. ] Integr Neurosci. 2022 Mar 28;21(2):73. doi: 10.31083/}.jin2102073. PMID: 35364661.

2. Yungbauer G, Stdhli A, Zhu X, Auber Alberi L, Sculean A, Eick S. Periodontal microorganisms and Alzheimer
disease - A causative relationship? Periodontol 2000. 2022 Jun;89(1):59-82. doi: 10.1111/prd.12429. Epub 202
2 Mar 4. PMID: 35244967, PMCID: PMC9314828.

3. XXiong N, Schiller MR, Li J, Chen X, Lin Z. Severe COVID-19 in Alzheimer's disease: APOE4's fault again? Alzh
eimers Res Ther. 2021 Jun 12;13(1):111. doi: 10.1186/513195-021-00858-9. PMID: 34118974; PMCID: PMC819759
6.

4. “Nystrom S, Hammarstrom P. Amyloidogenesis of SARS-CoV-2 Spike Protein. ] Am Chem Soc. 2022 May 25;
144(20):8945-8950. doi: 10.1021/jacs.2c03925. Epub 2022 May 17. PMID: 35579205; PMCID: PMC9136918.

5. 2Del Carpio-Orantes L, Garcia-Méndez S, Solis-Sdnchez I, Arnulfo Perfecto-Arroyo M, Patricia Moreno-Alda
ma N, Salvador Sdnchez-Diaz J. Neurological symptoms in patients with COVID-19 as manifestation of seve
rity and prognosis, the case of anosmia and dysgeusia. ] Neurol Sci. 2021 Oct;429:119899. doi: 10.1016/j.jns.20
21.119899. Epub 2021 Oct 8. PMCID: PMC8498418.

6. 2Manzo C, Serra-Mestres J, Isetta M, Castagna A. Could COVID-19 anosmia and olfactory dysfunction trigge
r an increased risk of future dementia in patients with ApoE4? Med Hypotheses. 2021 Feb;147:110479. doi: 10.
1016/j.mehy.2020.110479. Epub 2021 Jan 5. PMID: 33422806; PMCID: PMC7785277.

7. *Magusali N, Graham AC, Piers TM, Panichnantakul P, Yaman U, Shoai M, Reynolds RH, Botia JA, Brookes K
J, Guetta-Baranes T, Bellou E, Bayram S, Sokolova D, Ryten M, Sala Frigerio C, Escott-Price V, Morgan K, Poc
ock JM, Hardy J, Salih DA. A genetic link between risk for Alzheimer's disease and severe COVID-19 outcome
s via the 0ASI gene. Brain. 2021 Dec 31;144(12):3727-3741. doi: 10.1093/brain/awab337. PMID: 34619763; PMCI

D: PMC8500089.

Declarations

Funding: No specific funding was received for this work.

Potential competing interests: No potential competing interests to declare.

geios.com doi.org/10.32388/7HGPUJ


https://www.qeios.com/
https://doi.org/10.32388/7HGPUJ

