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Blood platelet heterogeneity at a glance: new insights into the relationship between
platelet distribution width and neuropsychiatric disorders
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Functional and morphological differences in blood
platelet subpopulations, especially in relation to their vol-
ume variability, became a target of investigation about a
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century later than the first discovery of blood platelets was
made by Giulio Bizzozero in 1882.! Volume changes in
blood platelets have been extensively associated with
functional changes in numerous in vifro and in vivo stud-
ies, and platelet volume indices, such as mean platelet vol-
ume (MPV) and platelet distribution width (PDW), have
often been described to be altered in several pathological
human conditions.

PDW is an easily measured blood parameter that re-
flects platelet volume heterogeneity, and it is used in clin-
ical practice to diagnose impaired megakaryocyte
differentiation and thrombopoiesis.2 PDW should be seen
as an instant picture of how different circulating blood
platelets are in a given individual with respect to their
size. Even if platelet size/volume has been long recog-
nized as an important proxy of platelet function in a
plethora of in vitro and ex/in vivo studies,’ the idea of
PDW-dependent platelet heterogeneity as a driver of func-
tional variability was raised only in the last years and still
needs further clarifications.

In 2010, PDW was first reported as a marker of
platelet anisocytosis, the process that goes side-by-side
with platelet activation, during which pseudopods form,
increasing platelet diameter and apparent volume.* In the
Moli-family cohort we provided the first evidence of the
association of PDW with several aspects of platelet func-
tion in a large general population: PDW specifically and
significantly reflected ex vivo and in vitro P-selectin-de-
pendent platelet activation, as well as platelet involvement
in in vitro coagulation.’ In the same population, PDW was
also significantly associated with DNA methylation of
PEARI.°® a gene known to modulate platelet activation and
whose genetic variability has been associated with differ-
ential responses to anti-platelet treatment.

PDW was repeatedly reported as a predictor of prog-
nosis of clinically defined inflammation-based conditions
(including cardiovascular disease, cancer, metabolic syn-
drome, and diabetes). Interestingly, in a very recent study
involving 200,453 participants of the UK Biobank study,
PDW was also identified as the blood trait most signifi-
cantly associated with somatic mutations linked to clonal
hematopoiesis of indeterminate potential,” an emergent
risk factor for cardiovascular disease.

In the last decade, a growing body of evidence origi-
nating from both epidemiological and genetic studies has
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consistently suggested PDW as a novel marker of neu-
ropsychiatric disorders, including Parkinson's disease
(PD).? On the contrary, less consistent data have been re-
ported for the other platelet volume-dependent marker
MPV in relation to the same clinical phenotypes.® The
paper by Yang et al. recently published in Cell Genomics
further support a possible causal role of PDW in neuropsy-
chiatric disorders.’ Therefore, the authors used large-scale
genome-wide association study summary statistics in com-
bination with blood-based (from eQTLGen) and platelet
(from GeneSTAR) cis-expression quantitative trait loci
(cis-eQTL). Through Mendelian randomization (MR)
analysis, they reported, for the first time, a causal effect of
increased PDW on PD, but not of MPV on any of the neu-
ropsychiatric phenotypes studied. Even if blood platelets
are known to play a role in thrombo-inflammation, this in-
ferred causal relationship between increased PDW and PD
risk was independent of C-reactive protein (CRP)-depen-
dent inflammation, as using summary data from a large
genome-wide association study of CRP as an adjustment
left unchanged the magnitude of the effect. With this ap-
proach, the Authors identified 60 false discovery rate-sig-
nificant functional genes associated with the PDW-PD trait
pair, of which 40 showed a consistent direction of effect
from multiple MR analyses. Worth of note, 11 out of those
40 genes are also known drug targets, opening up to drug
re-purposing strategies to reduce PD risk.

This paper stems from recent studies investigating the
genetic correlation of platelet traits and brain disorders and
the tentative identification of a causal link through MR ap-
proaches. These studies were focused originally on major
depressive disorders,® but expanded the spectrum of neu-
ropsychiatric disorders by including other neurodegener-
ative phenotypes like PD or Alzheimer's disease (AD).!%-!2

Prior to the publication by Yang et al.,’ the first evi-
dence of significant genomic overlap between PDW and
PD was observed by Tirozzi et al.," through linkage dise-
quilibrium score regression and polygenic risk score analy-
ses. The same group, almost simultaneously to the paper
by Yang et al., additionally applied multi-trait association
analysis to exploit genetic correlations and overlap of ge-
netic features of platelet count test, MPV, and PDW with
PD, AD, and major depressive disorders.'* Also in this
case, the authors identified 70 genome-wide significant
multi-trait LD-independent associations (P<5x10-%) for
PD, of which 34 were never reported before.

Overall, this evidence points to the characterization of
PDW as a promising marker of PD risk in the general pop-
ulation, being in line with the already accepted idea that
platelets can be considered a circulating mirror of neu-
rons.” PD, like AD, is a neurodegenerative disorder oc-
curring after the long-lasting accumulation of neurotoxic
protein aggregates. Identifying easy-to-measure circulat-
ing biomarkers that can predict disease risk much earlier

than the clinical diagnosis is key. The paper by Yang et
al. sets an important step forward in this quest.

Large longitudinal studies, with the possibility of iden-
tifying PD incident cases over time, will clarify and con-
firm whether PDW measurement is sufficient to predict
PD risk much earlier than the onset of the disease, opening
up new possibilities for population stratification-based
prevention strategies and novel PD/anti-platelet therapeu-
tic approaches.
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