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Editorial on the Research Topic

Blood Biomarkers of Neurodegenerative Diseases

We are rapidly entering an era where the use of easily accessible blood tests give meaningful
information about the pathophysiological basis of neurodegenerative diseases. Recent technical and
methodological advances, aided by the rise of well-characterized research cohorts, have propelled
the neurodegeneration field in a direction toward several important and sought-after applications
of blood biomarkers; as screening or risk assessment tools, or as therapy monitoring in clinical
trials. The key candidates include biomarkers fulfilling the AT(N) criteria for the definition and
staging of Alzheimer’s disease (AD) (Ashton et al., 2020; Teunissen et al., 2021; Karikari et al.,
2022). However, the widespread applications of these biomarkers would require prior verification
in diverse populations. Moreover, there is a need to characterize demographic, lifestyle and medical
conditions that can affect the production and clearance of these blood biomarkers. Furthermore,
blood biomarkers of other key molecular processes involved in AD (e.g., inflammation) and,
importantly, other neurodegenerative diseases (e.g., TDP-43 and α-synuclein) are actively being
explored to improve disease identification, characterization, and differential diagnosis.

We proposed a Research Topic focused on gathering further evidence on the aforementioned
topics. Forty-five manuscripts were submitted for consideration and 25 of these were accepted for
publication following the peer-review process. The accepted manuscripts are summarized below,
divided into seven broad areas.

ALZHEIMER’S, PARKINSON’S AND OTHER

NEURODEGENERATIVE DISEASES

In a study of 277 participants, Jiao et al. reported significant increases in plasma total-tau andNfL in
AD vs. controls. A diagnostic model incorporating these blood biomarkers and age, sex, and APOE
allele gave a diagnostic accuracy of 89%, sensitivity of 82% and specificity of 84%. In evaluating
463 AD patients and 1,389 controls matched according to age, sex and body mass index, Chen X.
et al. found significantly higher levels of serum cystatin C in AD vs. control participants. Serum
cystatin C levels did associate with cognitive function and the risk of cognitive impairment. In an
investigation that combined experimental and bioinformatic approaches, Sabaie et al. showed that
the BCAS4/miR-185-5p/SHISA7 competing endogenous RNA axis in the blood and brains of people
with AD.
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Xu et al. sought to explore this association further by
investigating relationships between heme oxygenase-1 levels,
iron content and hemoglobin levels. The authors showed that in
people with Parkinson’s disease (PD) there were increased levels
of heme oxygenase-1 and low levels of hemoglobin, which they
concluded to be a putative mechanisms of iron deposition in PD.
Hu et al. reported that concentrations of the anti-inflammatory
neuropeptides pituitary adenylate-cyclase activating polypeptide
(PACAP) and vasoactive intestinal peptide (VIP) were increased
in people living with PD vs. unaffected controls. Measures of
mood disorder and non-motor symptoms were associated with
serum VIP and PACAP levels, respectively. Zhang W. et al.
integrated experimental and computational methods to show
that expression of the signal sequence receptor subunit 1 gene was
significantly upregulated in the blood of animal models of PD.

Vacchiano et al. showed significant correlations between
plasma and cerebrospinal fluid (CSF) levels of NfL in paired
samples, and both showed high performances to difference
ALS patients from ALS mimics despite CSF NfL being slightly
superior (AUC = 92%) to plasma NfL (AUC = 87%). High
concentrations of NfL in either CSF or plasma signified faster
disease progression and poorer longitudinal survival.

In a publication on Huntingtin disease, Ingannato et al.
showed that individuals with bulbar onset disease had higher
plasma NfL levels and later age of onset compared with the spinal
onset variant.

An original report by Ye et al. indicated that serum levels
of cystatin C were associated with measures of disability in
patients with multiple systems atrophy including those with
predominant cerebellar ataxia (MSA-C) but not those with
predominant Parkinsonism. MSA-C patients with low vs. high
levels of serum cystatin C demonstrated a difference in the
probability of survival over a 5-year duration. Guan et al. showed
that serum uric acid levels were significantly decreased in people
diagnosed with Meige’s syndrome vs. controls and predicted
severe clinical symptoms.

MILD COGNITIVE IMPAIRMENT

Liang et al. reported that interleukin-2, an immunoregulatory
protein, is a potentially better blood biomarker for cognitive
decline in amnestic mild cognitive decline than each of plasma
Aβ42/Aβ40, total-tau and p-tau181. In a 9-year longitudinal
study, Chen C. et al. reported that older adults with high
uric acid levels in blood have reduced risk of developing mild
cognitive impairment. Ngwa et al. described genome-wide DNA
methylation patterns associated with aerobic exercise in people
with mild cognitive impairment.

NORMAL AGING

Zecca et al. studied age effects on plasma Aβ42 levels, reporting
a significant positive correlation in the whole cohort. When
separated into age groups, they found a significant inverse
association of plasma Aβ42 with age in individuals<35 years old,

a significant positive correlation in those aged 35–65 years old,
and no correlation in those over 65 years.

Orihashi et al. showed that soluble triggering receptor
expressed on myeloid cells 2 (sTREM2) levels did not correlate
with baseline or longitudinal changes in the volumes of specific
brain regions closely linked with cognitive function in normal
aging. In a report by Kapoor et al., the levels of endothelial
progenitor cells and vascular endothelial growth factor D was
each associated with small vessel disease after accounting for age
and sex. In a study performed in an APP/PS1 mouse model,
Zhang L. et al. explored dynamic changes in Aβ42 aggregates
in peripheral vs. brain-derived sources. Using immunoassays
that differentiate monomeric from oligomeric and total Aβ42
species, the authors showed that the levels of Aβ42 monomers
and oligomers were significantly decreased and increased,
respectively, in 9- vs. 3-month-old animals. Moreover, intestinal
levels of Aβ42 were also higher at 9- vs. 3-months.

KIDNEY DISEASE AND RENAL FUNCTION

Hou et al. investigated the utility of plasma biomarkers in end-
stage renal disease. They reported marginally higher levels of the
plasma NfL in patients with vs. without cognitive impairment but
the levels did not associate with cognitive function or biochemical
parameters. However, the levels of plasma Aβ40, Aβ42 and
total-tau were not different between end-stage renal disease
participants with or without cognitive decline.

ANALYTICAL METHODS

Chatterton et al. reported a proof-of-concept study to detect cell-
free DNA in blood plasma by combining bisulfite sequencing and
computational processing approaches.

Chang et al. examined preanalytical handling protocols for
the assessment of alpha-synuclein and NfL in plasma. The
results showed that K2-EDTA andK3-EDTA tubes had equivalent
performances for assessing both biomarkers. However, sample
centrifugation at 4 ◦C led to lower and less reproducible levels
of plasma α-synuclein measured.

GENOME-WIDE ASSOCIATION STUDIES

In a genome-wide association study, Chen H. et al. identified
over 160 metabolites that did associate significantly with several
neurodegenerative diseases. For instance, X-11529 and X-
13429 was associated with frontotemporal dementia while 2-
methoxyacetaminophen sulfate was associated with amyotrophic
lateral sclerosis. Furthermore, Zhao et al. reported suggestive
associations of interleukin-16 and macrophage inflammatory
protein-1 beta with PD risk, but age of onset did not associate
with inflammatory cytokine profiles.

REVIEW ARTICLES

Asadi et al. reviewed publications on the value of stress granules
in the neurodegenerative diseases and the proteins that these
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granules consist of. Guo et al. presented a narrative review
of recent advances in peptide- and peptoid-based biomarker
detection assays and technology platforms used in the AD field.

CONCLUSION

The articles published in this Research Topic cover a broad
range of topics of direct relevance to the pathogenesis and
etiology of neurodegenerative diseases. Other articles covered
preanalytical handling and clinical performances of blood
biomarkers, as well as lifestyle and age-related factors that can
affect their performances.
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