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Editorial on the Research Topic

Role of the Platelet Phenomenon in Cardiovascular Diseases and Cancer

For already a century venous thromboembolism (VTE) has been established as one of the leading
causes of morbidity and mortality in cancer patients. Compared to the general population, cancer
patients have between 12- and 23-fold higher risk for VTE, the later calculated for cancer patients
receiving anticancer therapy (1). Cancer patients are complex in terms of VTE management
considering their increased risk for both recurrent thrombosis and bleeding complications (2).
Unlike VTE, arterial thromboembolism (ATE) has only recently began to receive an increased
attention in cancer patients. In presence of cancer, the risk of an ATE is approximately 3-
fold higher compared to cancer-free patients (3). Platelet activation has an undisputed role in
atherothrombosis, after an atherosclerotic plaque rupture or erosion, typically leading to the
most common cardiovascular events as myocardial infarction (MI) or ischemic stroke (4). After
an incident arterial thrombosis, the dual antiplatelet regimen, combination of cyclooxygenase
inhibitor and P2Y12 antagonists, is the recommended approach for secondary prevention of
adverse cardiovascular events. The management of cancer patients with an arterial thrombosis
is particularly challenging due to scarce evidence for the best treatment approach in this
patient population.

The selected papers in this Research Topic discuss the unmet needs of cancer patients presenting
with an ATE and the mechanism behind increased risk of bleeding in cancer patients receiving a
tyrosine kinase inhibitor. The potential of platelet biomarkers in predicting adverse cardiovascular
events and platelet role in development of arterial hypertension has been further addressed. The
authors additionally identify areas of research with open questions and challenges in this field.

The increased risk of an ATE in cancer patients is recognized as particularly high in the first
6 months following a cancer diagnosis (5). The interplay of multiple factors such as cancer type
and stage, initiation of the antineoplastic treatment, the individual baseline risk for cardiovascular
disease have been all implicated to have a role for an increased risk of ATE in cancer patients (6).
Inohara et al. discuss the pathophysiological mechanisms, the clinical presentation, the available
evidence and the clinical challenges on management of MI in cancer patients, with a focus
on invasive strategy. Endothelial dysfunction in cancer patients has been recognized to have a
prominent role facilitating platelet activation and aggregation resulting with an acute arterial
thrombosis. The lack of solid evidence for the optimal treatment strategy in cancer patients at high
risk for ATE stresses the need of future randomized clinical trials and prospective studies that will
address many of the open questions in this vulnerable population.

In addition to thrombosis, cancer patients are as well at increased risk for bleeding. Tullemans
et al., report the mechanisms for increased risk of bleeding in renal cell cancer patients treated
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with pazopanib, an angiostatic tyrosine kinase inhibitor (TKI).
By in-vitro experiments with isolated platelets from healthy
volunteers pazopanib addition was associated with strong
inhibition of collagen-induced platelet activation, aggregation
and phosphatidylserine (PS) exposure. The suppression of GPVI-
mediated PS exposure was further confirmed in renal cell
cancer patients treated with pazopanib that in combination with
reduced platelet count, frequently observed in these patients, may
explain the mild bleeding phenotype described during pazopanib
treatment. This finding is particularly relevant when assessing
bleeding risk in this patient population, especially when TKIs are
prescribed in combination with antiplatelet agents.

Several platelet biomarkers have been tested for association
with cardiovascular events from a low-cost and easy to measure
mean platelet volume (MPV) to more complex platelet function
tests necessitating special equipment and skilled personnel.
Patients with coronary artery disease (CAD) despite the intake
of antiplatelet agents remain at increased risk for CVD (7).
High on-treatment platelet reactivity has been associated with
higher risk for adverse cardiovascular outcome in patients with
CAD, however the routine measurements remain challenging
and not widely recommended (8). Zhao et al. address the value
of reticulated platelets, as young immature platelet population
with large size, metabolically active and indicator of increased
platelet turnover. The authors propose that circulating levels of
reticulated platelets could be used as an additional biomarker for
prediction of cardiovascular events in CAD patients. Still, larger
prospective studies are required to confirm the prognostic value
of reticulated platelets in this patient population.

In addition to the well described role of platelets in
the atherothrombotic process, platelet activation has been
associated with all of the traditional cardiovascular risk factors,

including the most prevalent in a general adult population, the
arterial hypertension. The disturbed hemodynamics in arterial
hypertension has been implicated to cause increased platelet
activation that further increases the risk of thrombosis in these
patients (9). In addition, activated platelets secrete a wide
range of proinflammatory mediators that contribute to vascular
inflammation and vessel wall remodeling, a known feature of
arterial hypertension (10). To unravel if there is a causal effect
between platelet count and arterial hypertension, Chiu et al.,
have performed a bi-directional Mendelian randomization (MR)
analysis in 15,996 healthy Taiwanese individuals aged between
30 and 70 years with 388,331 single nucleotide polymorphisms
(SNPs) used as the instrumental variables. The results of this
study showed a positive causal effect of platelet count on the risk
of hypertension, and no causal effect of hypertension on platelet
count. In light of these findings, future mechanistic studies are
needed to clarify the related biological pathways and pathogenic
mechanisms linking platelet activation and arterial hypertension.

Overall, the collection in this Research Topic highlights
platelets as an important link in cancer patients for both arterial
thrombosis and bleeding complications. Further investigations
should focus on elucidating and validating novel platelet-
related biomarkers with clinical implication and predictive value
for CVD.

AUTHOR CONTRIBUTIONS

MP-N prepared the editorial. AF critically revised its content.
Both authors meet the ICMJE criteria for authorship for this
manuscript, take responsibility for the integrity of the work
as a whole, and have given final approval to the version to
be published.

REFERENCES

1. Arpaci D, Kuzu F, Emre A, Cakmak G, Unal M, Uygun SI, et al. Elevated mean

platelet volume in patients with primary hyperparathyroidism. (2016).

2. Prandoni P, Lensing AW, Piccioli A, Bernardi E, Simioni P, Girolami B, et

al. Recurrent venous thromboembolism and bleeding complications during

anticoagulant treatment in patients with cancer and venous thrombosis.

Blood. (2002) 100:3484–8. doi: 10.1182/blood-2002-01-0108

3. Navi BB, Reiner AS, Kamel H, Iadecola C, Okin PM, ElkindMSV, et al. Risk of

arterial thromboembolism in patients with cancer. J Am Coll Cardiol. (2017)

70:926–38. doi: 10.1016/j.jacc.2017.06.047

4. Herrington W, Lacey B, Sherliker P, Armitage J, Lewington

S. Epidemiology of atherosclerosis and the potential to reduce

the global burden of atherothrombotic disease. Circ Res. (2016)

118:535–46. doi: 10.1161/CIRCRESAHA.115.307611

5. Zoller B, Ji J, Sundquist J, Sundquist K. Risk of coronary heart disease in

patients with cancer: a nationwide follow-up study from Sweden. Eur J Cancer.

(2012) 48:121–8. doi: 10.1016/j.ejca.2011.09.015

6. Aronson D, Brenner B. Arterial thrombosis and cancer. Thromb Res. (2018)

164:S23–S8. doi: 10.1016/j.thromres.2018.01.003

7. Gurbel PA, Becker RC, Mann KG, Steinhubl SR, Michelson AD. Platelet

function monitoring in patients with coronary artery disease. J Am Coll

Cardiol. (2007) 50:1822–34. doi: 10.1016/j.jacc.2007.07.051

8. Bonello L, Tantry US, Marcucci R, Blindt R, Angiolillo DJ, Becker R, et

al. Consensus and future directions on the definition of high on-treatment

platelet reactivity to adenosine diphosphate. J Am Coll Cardiol. (2010) 56:919–

33. doi: 10.1016/j.jacc.2010.04.047

9. Zhao W, Wei Z, Xin G, Li Y, Yuan J, Ming Y, et al. Piezo1 initiates

platelet hyperreactivity and accelerates thrombosis in hypertension. J Thromb

Haemost. (2021) 19:3113–25. doi: 10.1111/jth.15504

10. Shi G, Morrell CN. Platelets as initiators and mediators of

inflammation at the vessel wall. Thromb Res. (2011) 127:387–

90. doi: 10.1016/j.thromres.2010.10.019

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 Panova-Noeva and Falanga. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Cardiovascular Medicine | www.frontiersin.org 2 March 2022 | Volume 9 | Article 859770

https://doi.org/10.3389/fcvm.2020.578041
https://doi.org/10.3389/fcvm.2021.743075
https://doi.org/10.1182/blood-2002-01-0108
https://doi.org/10.1016/j.jacc.2017.06.047
https://doi.org/10.1161/CIRCRESAHA.115.307611
https://doi.org/10.1016/j.ejca.2011.09.015
https://doi.org/10.1016/j.thromres.2018.01.003
https://doi.org/10.1016/j.jacc.2007.07.051
https://doi.org/10.1016/j.jacc.2010.04.047
https://doi.org/10.1111/jth.15504
https://doi.org/10.1016/j.thromres.2010.10.019
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/cardiovascular-medicine#articles

	Editorial: Role of the Platelet Phenomenon in Cardiovascular Diseases and Cancer
	Author Contributions
	References


