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Letter by Brambilla et al Regarding Article, “Platelets Promote Thromboinflamma-

tion in SARS-CoV-2 Pneumonia”

Marta Brambilla, Paola Canzano, Elena Tremoli, Marina Camera

To the Editor:

We read with great interest the work recently pub-
lished by Taus et al' highlighting the central role played
by platelets in the thromboinflammation that character-
izes coronavirus disease 2019 (COVID-19) pneumonia,
being primed to spread proinflammatory and procoagu-
lant activity,

The authors reported an increased potential of plate-
lets to release cytokines, chemokines, and growth factors,
highlighting their possible involvement in the local and
systemic inflammation as well as in immune modulation.
They also provided evidence that in patients with COVID-
19 platelets are characterized by high expression levels of
P-selectin, and this leads to an increased number of plate-
let-leukocyte aggregates. This feature has been consis-
tently reported also in other studies published in the recent
past months.>® Despite this platelet activated phenotype,
no other major alteration in the platelet-dependent hemo-
static process (except for a reduced expression of colla-
gen-induced fibrinogen receptor allbp3) was reported.
Finally, the authors addressed the platelet involvement
in the COVID-19 associated procoagulant phenotype by
separately analyzing the intrinsic and extrinsic pathway of
blood coagulation. They stated that the platelet procoagu-
lant contribution is mediated by an increased FXII activity
that correlated with APTT. Conversely, the authors sug-
gested that the extrinsic pathway of coagulation plays a
minor role in the prothrombotic condition associated with
the disease since in patients with COVID-19 they found a
prolonged PT associated with normal FVII activity.

It should be considered on this regard, however, that
PT cannot evaluate the contribution of the endogenous
TF (tissue factor), the main trigger of the extrinsic coag-
ulation also present in human platelets. Furthermore, a
direct evaluation of the platelet-associated expression of
TF nor of phosphatidylserine, the phospholipid required
for the assembly of the coagulation factors, was not per-
formed due to limitations of safety protocols.
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Some recently published data come in help filling
this gap. In particular, it has been shown that the pro-
coagulant role of platelets in patients with COVID-19 s
sustained more by TF than by phosphatidylserine expo-
sure. We have indeed provided evidences, by means of
a whole blood flow cytometry analysis approach, that in
these patients the number of TF expressing platelets is
more than twice greater than that measured in healthy
subjects (/<<0.001).° The protein is functionally active
being able to sustain thrombin generation through the
activation of the extrinsic coagulation pathway. Unlike
the TF expressing platelets, the number of phosphati-
dylserine positive platelets in patients with COVID-19
was comparable to that measured in healthy donors.®
Interestingly, incubating healthy volunteers’ platelets with
patients plasma led to an increase in TF expression in
the platelets.®

It is worth mentioning in this context that the assess-
ment of the contribution of platelet-associated TF to the
prothrombotic status found in COVID-19, as well as in
any other clinical settings, needs some technical advice.
Indeed, TF-positive platelets are those with the high-
est mean platelet volume® and this is consistent both in
healthy subjects as well as in pathological conditions.®
This platelet fraction is easily lost during platelet-rich
plasma, preparation, if this is performed with high-speed
centrifugation (>100 g) lasting longer than 10 minutes,
as described in the article by Taus et al. Therefore, evalua-
tion of TF-positive platelets in whole blood allows a more
accurate analysis, avoiding the risk of losing platelets.
If platelets need to be analyzed in platelet-rich plasma,
it must be representative as much as possible of whole
blood to obtain unbiased results; this can be evaluated by
assessing the percentage of recovered platelets as well
as the mean platelet volume?

Finally, the contribution of the extrinsic pathway to
thrombosis in patients with COVID-19 js also supported
by recently published data showing a significant increase
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in circulating extracellular vesicle-TF activity that is asso-
ciated with severity of disease and mortality.’® Notably,
these findings complement well with the evidence that
the TF-positive microvesicles derive mainly from platelets
and erythrocytes, further highlighting the role of platelet
activation in the thrombotic events described in patients
with COVID-19°

In conclusion, we believe that the very interesting
data reported by Taus ¢t al could be reinterpreted
with a different perspective taking also into account
the recently proposed interdependency of the intrinsic
and extrinsic pathway on the fibrin formation process
in flowing blood."" Indeed, while not excluding a poten-
tial role of polyphosphates in the activation of FXII, as
pointed out by the authors, it could be also hypoth-
esized that the increased FXII activity observed is the
result of the activation of the extrinsic pathway sup-
ported by increased TF-positive platelet levels mea-
sured in patients with COVID-19,

ARTICLE INFORMATION

Affiliations

Centro Cardiologico Monzino IRCCS, Milan, Italy (M.B, PC, E.T, M.C.). Depart-
ment of Pharmaceutical Sciences, Universita degli Studi di Milano, Italy (M.C.).

Sources of Funding
None.

Disclosures
None.

REFERENCES

1. Taus F, Salvagno G, Cané S, Fava C, Mazzaferri F, Carrara E, Petrova V,
Barouni RM, Dima F, Dalbeni A, et al. PIateIeteromote/t\hrombomHammahom

2 March 2021

Letter to the Editor

in SARS-CoV-2 pneumonia. Arterioscler Thromb Vasc Biol. 2020;40:2975—
2989. doi: 10.1161/ATVBAHA.120.315175

. Venter C,Bezuidenhout JA, Laubscher GJ, Lourens PJ, Steenkamp J, Kell DB,

Pretorius E. Erythrocyte, platelet, serum ferritin, and p-selectin pathophysiol-
ogy implicated in severe hypercoagulation and vascular complications in

/QOVID-19. IntJ Mol Sci. 2020;21:8234
. Manne BK, Denorme F, Middleton EA, Portier |, Rowley JW, Stubben C,

Petrey AC, Tolley ND, Guo L, Cody M, et al. Platelet gene expression and
function in patients with COVID-19. Blood. 2020;136:1317-1329. doi:
10.1182/blood.2020007214

. Barrett T, Lee AH, Xia Y, Lin LH, Black M, Cotzia P, Hochman J, Berger JS.

Platelet and Xascu\ar /r\nomarkors gssocwa‘[c th /‘[\hrombosws and gca‘[h
in Loronavirus g\sease. Circ Res. 2020;127:945-947. doi: 10.1161/
CIRCRESAHA.120.317803

. Zhang S, Liu Y, Wang X, Yang L, Li H, Wang Y, Liu M, Zhao X, Xie Y,

Yang Y, et al. SARS-CoV-2 binds platelet ACE2 to enhance thrombosis
in COVID-19. J Hematol Oncol. 2020;13:120. doi: 10.1186/513045-
020-00954-7

. Canzano P, Brambilla M, Porro B, Cosentino N, Tortorici E, Vicini S, Poggio P,

Cascella V, Pengo MF, Veglia F, et al, Platelet and endothelial activation as
potential mechanisms behind the thrombotic complications of COVID-19
patients. JACC Basic Transl Sci. 2020;in press

. Denorme F, Manne BK, Portier |, Petrey AC, Middleton EA, Kile BT,

Rondina MT, Campbell RA./(\ZO\/\D-19 patients exhibit reduced procoagu-
lant platelet responses. J Thromb Haemost. 2020;18:3067-3073.

. Brambilla M, Rossetti L, Zara C, Canzano P, Giesen PLA, Tremoli E,

Camera M. Do methodological differences account for the current contro-
versy on tissue factor expression in platelets? Platelets. 2018;29:406—414.
doi: 10.1080/09537104.2017.1327653

. Brambilla M, Camera M, Colnago D, Marenzi G, De Metrio M, Giesen PL,

Balduini A, Veglia F, Gertow K, Biglioli P, et al. Tissue factor in patients with
acute coronary syndromes: expression in platelets, leukocytes, and platelet-
leukocyte aggregates. Arterioscler Thromb Vasc Biol. 2008;28:947-953.
doi: 10.1161/ATVBAHA.107.161471

. Rosell A, Havervall S, von Meijenfeldt F, Hisada Y, Aguilera K, Grover SP,

Lisman T, Mackman N, Thalin C. Patients with /(\ZO\/\D-19 have elevated
levels of circulating extracellular vesicle tissue factor activity that is asso-
ciated with severity and mortality. Arterioscler Thromb Vasc Biol. 2020:
ATVBAHA120316547 doi: 10.1161/ATVBAHA.120.315547

. Brouns SLN, van Geffen JP, Campello E, Swieringa F, Spiezia L,

van QOerle R, Provenzale |, Verdoold R, Farndale RW, Clemetson KJ, et al.
Platelet-primed interactions of coagulation and anticoagulation pathways
in flow-dependent thrombus formation. Sci Rep. 2020;10:11910. doi:
10.1038/541598-020-68438-9

Arterioscler Thromb Vasc Biol. 2021;41:00—00. DOI: 10.1161/ATVBAHA.120.315867



	delins_3: 
	delcont_3: 
	delins_4: 
	delcont_4: 
	delins_5: 
	delcont_5: 
	delins_6: 
	delcont_6: 
	delins_7: 
	delcont_7: 
	delins_8: 
	delcont_8: 
	delins_9: 
	delcont_9: 
	delins_10: 
	delcont_10: 
	delins_11: 
	delcont_11: 
	delins_12: 
	delcont_12: 
	delins_13: 
	delcont_13: 
	delins_14: 
	delcont_14: 
	delins_15: 
	delcont_15: 
	delins_16: 
	delcont_16: 
	delins_17: 
	delcont_17: 
	delins_18: 
	delcont_18: 
	delins_19: 
	delcont_19: 
	delins_20: 
	delcont_20: 
	delins_21: 
	delcont_21: 
	delins_22: 
	delcont_22: 
	delins_23: 
	delcont_23: 
	delins_24: 
	delcont_24: 
	delins_25: 
	delcont_25: 
	delins_26: 
	delcont_26: 
	delins_27: 
	delcont_27: 
	delins_28: 
	delcont_28: 
	delins_29: 
	delcont_29: 
	delins_30: 
	delcont_30: 
	delins_31: 
	delcont_31: 
	delins_32: 
	delcont_32: 
	delins_33: 
	delcont_33: 
	delins_34: 
	delcont_34: 
	delins_35: 
	delcont_35: 
	delins_36: 
	delcont_36: 
	delins_37: 
	delcont_37: 
	delins_38: 
	delcont_38: 
	delins_39: 
	delcont_39: 
	delins_40: 
	delcont_40: 
	delins_41: 
	delcont_41: 
	delins_42: 
	delcont_42: 
	delins_43: 
	delcont_43: 
	delins_44: 
	delcont_44: 
	delins_45: 
	delcont_45: 
	delins_46: 
	delins_47: 
	delcont_47: 
	delins_48: 
	delcont_48: 


