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Time to re-think how we evaluate platelet function
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latelets are best known for their essential
role in hemostasis and thrombosis. Beyond
this historical role, platelets are a crucial com-
ponent for many organ functions; platelets are
emerging as key contributors in the immune re-
sponse, including immune response against vi-
ruses. Indeed, platelets mediate the internaliza-
tion of several viruses throughout the expression
of different pattern recognition. The consequent
platelet activation triggers the immune response
against viruses throughout different mecha-
nisms that promote endothelial activation and
leukocyte migration.!.2
Despite this growing knowledge, physicians
usually monitor platelets function only consid-
ering their blood count. In recent years, this
clinical approach has been challenged and some
studies elucidated that the response of platelets
to infections is not limited to a simple fall in
platelets count.3-5 Indeed changing in platelets
morphology or platelet activation state, can oc-
cur even without any variations in crude blood
count and are associated with unfavorable out-
comes.>4
In this issue of Minerva Anestesiologica,
Consolo et al¢ evaluated the role of platelet
activation state during the early stage of COV-
ID-19. They identified a significantly increased
platelet activation state at early stage of CO-
VID-19, with significant differences among pa-
tients. These results confirmed previous studies
that highlighted the platelet contribution to the
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progression of the COVID-19 disease; higher
values of platelet aggregation (assessed by light
transmission aggregometry, LTA), and increased
markers of platelet activation, such as P-selectin
and sCD40L, were previously associated with
higher mortality.5. 7

These physiological results, together with
the high rate of arterial thrombosis described
in severe COVID-19 patients,8 led to interven-
tional studies investigating the potential role of
antiplatelet therapy. Yet, the RECOVERY trial
showed that early aspirin administration in hos-
pitalized COVID-19 patients was not associated
with lower mortality or lower risk of progres-
sion to invasive mechanical ventilation. The
administration of aspirin was associated with a
reduction in thrombotic events and an increase
in major bleeding events.?

As pointed out in the study by Consolo et al.,
patients can exhibit huge differences in platelet
activation state and this heterogeneity can ex-
plain the different patients’ responses to thera-
peutic interventions. For this reason, it is rea-
sonable that platelet activation state can be used
to design a more physiological guided interven-
tional study. In this fashion, only patients ex-
periencing high platelet activation state should
be exposed to antiplatelet therapy, therefore
minimizing the risk of major bleeding events
described in the RECOVERY trial %

Of note, in the study by Consolo et al. plate-
let activation state was assessed very early, i.e.
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within 24 hours from hospital admission. This
is an interesting analysis because provides a
description of platelet function during initial
phases of COVID-19, when platelet state is less
influenced by drugs administration and other
factors that occur during hospital stay. On the
other hand, COVID-19 patients are usually ad-
mitted to intensive care units after some days;
it means that platelet activation state may sig-
nificantly differ in critical settings when com-
pared to those describe in this study. It has
been shown that platelet activation can change
quickly in patients with severe infection, and the
same patients may exhibit hyper or hypo platelet
activation, reflecting the stage of the disease.?
A sequential evaluation of platelet activation
during hospital stay can help to identify timing
of initiation of antiplatelet therapy. Conversely,
in patients that exhibit platelet dysfunction, the
therapeutic approach should minimize the risk
of bleeding, even considering a higher platelet
count thresholds for platelet transfusion.!0
Interestingly, the method used to evaluate the
platelets activation in this study is relatively new
and can carry some significant advantages. Both
LTA and flow cytometry are time-consuming,
require an adequate equipment and are expen-
sive. In contrast, platelet activation state assay
does not require expensive reagents, equipment,
or highly specialized dedicated personnel. The
high reliability and simplicity of this assay could
represent a step forward towards a routine plate-
let function assessment in real-life experiences.
Waiting for the spread of platelet activation
state assessment, we must underline that a cheap
and widely available tool useful for a first evalu-
ation platelet function already exists. Platelet
activation causes morphological changes (from
discoid to spherical, with formation of pseu-
dopodia) which affect the mean platelet vol-
ume (MPV) and the platelets distribution width
(PDW). For this reason, we can consider PDW
and MPV as surrogate markers of platelets ac-
tivation.!! Accordingly, Comer et al. demon-
strated significantly higher MPV at admission
in patients who developed severe COVID-19.12

TIME TO RE-THINK HOW WE EVALUATE PLATELET FUNCTION

In conclusion, several tools are available for
the assessment of platelet function during infec-
tions. Platelet count assessment is of clear rel-
evance but probably does not give enough infor-
mation. Given the wide heterogeneity showed
among patients with the same disease, assess-
ment of platelet function during infection should
guide both clinical management and the design
of future interventional studies.

References

1. LoriaGD,Romagnoli PA, Moseley NB, Rucavado A, Altman
JD. Platelets support a protective immune response to LCMV by
preventing splenic necrosis. Blood 2013;121:940-50.

2. Fogagnolo A, Campo GC, Mari M, Pompei G, Pavasini
R, Volta CA, et al. The Underestimated Role of Platelets in
Severe Infection a Narrative Review. Cells 2022;11:424.

3. Fogagnolo A, Taccone FS, Campo G, Montanari G, Ca-
patti B, Ferraro G, et al. Impaired platelet reactivity in pa-
tients with septic shock: a proof-of-concept study. Platelets
2020;31:652-60.

4. Fogagnolo A, Taccone FS, Benetto G, Franchi F, Scolletta
S, Cotoia A, et al. Platelet morphological indices on Intensive
Care Unit admission predict mortality in septic but not in non-
septic patients. Minerva Anestesiol 2021;87:184-92.

5. Campo G, Contoli M, Fogagnolo A, Vieceli Dalla Sega F,
Zucchetti O, Ronzoni L, et al. Over time relationship between
platelet reactivity, myocardial injury and mortality in patients
with SARS-CoV-2-associated respiratory failure. Platelets
2021;32:560-7.

6. Consolo F, Della Valle P, Saracino M, Bonora M, Do-
nadoni G, Ciceri F, ef al. Platelet activation state in early stag-
es of COVID-19. Minerva Anestesiol 2022;88:472-8.

7. Yatim N, Boussier J, Chocron R, Hadjadj J, Philippe A,
Gendron N, er al. Platelet activation in critically ill COV-
ID-19 patients. Ann Intensive Care 2021;11:113.

8. Kashi M, Jacquin A, Dakhil B, Zaimi R, Mah¢é E, Tella
E, et al. Severe arterial thrombosis associated with Covid-19
infection. Thromb Res 2020;192:75-7.

9. RECOVERY Collaborative Group. Aspirin in patients
admitted to hospital with COVID-19 (RECOVERY): a
randomised, controlled, open-label, platform trial. Lancet
2022;399:143-51.

10. Hess AS, Ramamoorthy J, Hess JR. Perioperative Platelet
Transfusions. Anesthesiology 2021;134:471-9.

11. Ntolios P, Papanas N, Nena E, Boglou P, Koulelidis
A, Tzouvelekis A, et al. Mean Platelet Volume as a Sur-
rogate Marker for Platelet Activation in Patients With Id-
iopathic Pulmonary Fibrosis. Clin Appl Thromb Hemost
2016;22:346-50.

12. Comer SP, Cullivan S, Szklanna PB, Weiss L, Cullen S.
Kelliher Set al. COCOON Study investigators. COVID-19 in-

duces a hyperactive phenotype in circulating platelets. PLoS
Biol 2021;19:3001109.

Conflicts of interest.—The authors certify that there is no conflict of interest with any financial organization regarding the material

discussed in the manuscript.

432

MINERVA ANESTESIOLOGICA

June 2022



COPYRIGHT© 2022 EDIZIONI MINERVA MEDICA

TIME TO RE-THINK HOW WE EVALUATE PLATELET FUNCTION

433

FOGAGNOLO

(Cite this article as: Fogagnolo A, Spadaro S. Time to re-think how we evaluate platelet function. Minerva Anestesiol 2022;88:431-3.
MINERVA ANESTESIOLOGICA

Comment on: Consolo F, Della Valle P, Saracino M, Bonora M, Donadoni G, Ciceri F, et al. Platelet activation state in early stages of
DOI: 10.23736/S0375-9393.22.16663-0)

COVID-19. Minerva Anestesiol 2022;88:472-8. DOI: 10.23736/S0375-9393.22.16054-2.
History.—Manuscript accepted: May 2, 2022. - Manuscript revised: April 27, 2022. - Manuscript received: April 9, 2022.

Authors’ contributions—Both authors read and approved the final version of the manuscript.

Vol. 88 - No. 6

Jaysijand ayy jo uoneuwsojur Arejeudoid sayjo o ‘oboj “yiewapel) Aue asojpus 0} senbiuyos) Buiwely asn Jo swel o) papiulad Jou I )| “oIMY dy) uo jsod Aew Jaysiiand By} Ydlym asn Jo swus} Jo seanou Jybukdoo Aue abueyd Jo 4o0|q ‘andsqo ‘Aesno  ‘4enod
‘anowal 0} papiwuad jou si J| “papiwad jou sI asn [ersewwod Jo [euosiad Joj sjudal Jo uononpoid sy “papiuLad Jou SI SJIIUY S} L) SHIOM SAIIBALISP JO Loneald Yy papiwiad jou si asn [ernewwog Aue Joj sy ay) Jo ped Aue 1o |je Jo asn 8y “sjdIly 8y} 0
$59008 MO|le Aew yolym suesw Jayjo Aue Jo Bujiew duosdsje ‘swejshs Buueys ajy Jauenul Jo/pue Jauisiul suljuo ybnoy) spiue ay) Jo Adod odluososle 8y} enquisip o) papiwiad jou si )| “esodind Aue Joj 8jdIuY 8y} Jo (dluoidaje Jo pajuud Jayye ‘Ajjeonews)sAs o
A|leaipesods Jayys) saidoo [euonippe ayew o} papiwlad jou i} oIl siy} Jo Adod auo Ajuo juud pue aji auo Ajuo aAes pue peojumop 0} asn [euosiad 1oy papiwiad i | “pazuoyine si uoionpoidal [euonippe oN “sme| JyblAdod [euoneussiul Aq pajosiold Si JusWINIOP SIY |



