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The effects of platelets on cancer 

Recent evidence suggests that platelets have a direct effect in each step of cancer cell proliferation. 
When activated, platelets recruited to the tumor microenvironment can locally regulate tumor cell 
behavior and promote proliferation not only through paracrine signaling but also through direct 
contact with tumor cells 

Li R, et al. BMC Cancer. 2014;14:167. 
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• platelets could theoretically stimulate 
or inhibit angiogenesis;  

• however, in most studies, the pro-
angiogenic effects prevail over the 
anti-angiogenic effects.  

• These proangiogenic factors induce 
formation of tumor-infiltrating blood 
vessels and may promote 
proliferation/differentiation of cancer 

Battinelli EM et al Blood. 2011;118:1359-1369. 
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• The exposure to the tumor cell 
line, MCF-7, led to differential 
release of VEGF from platelet 
granules, thus providing a 
mechanism to create a pro-
angiogenic microenvironment for 
tumor growth. 

Battinelli EM et al Blood. 2011;118:1359-1369. 

MCF-7 breast cancer cells induce the preferential release of VEGF from platelets.  
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• the release from MCF-7–stimulated 
platelets demonstrated an increased 
angiogenic potential. Interestingly, 
there is also an increase in the 
number of pro-angiogenic proteins 
present in the releasate, but many of 
the proteins are not the same as the 
pro-angiogenic proteins released 
during the process of activation with 
the platelet agonist ADP. 

Battinelli EM et al Blood. 2011;118:1359-1369. 

MCF-7 breast cancer cells induce the preferential release of VEGF from platelets.  
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Mechanisms of Trousseau’s Syndrome 

Haemmerle M Cancer Cell. 2018;33(6):965-983. 

Paracrine secretion of interleukin-6 (IL-6) 

from tumor cells stimulates the 

production of thrombopoietin (TP) by the 

liver. In turn, this fuels megakaryopoiesis 

and platelet genesis. The combination of 

these events contributes to 

thrombocytosis and hypercoagulability in 

cancer patients known as Trousseau’s 
syndrome. 



Crosstalk between cancer and platelets 

Platelet can contribute to metastasis 
by shielding tumor cells from 
immune host system, triggering 
epithelial-mesenchymal transition 
(EMT), mediating tumor/vascular 
wall interaction and due to various 
mechanisms helping extravasation of 
tumor cells from host vasculature.  

They are also able to mediate tumor 
cell survival and growth at distant 
sites by guiding establishment of 
metastatic niches 

Santoro C, et al. Semin Thromb Hemost. 

2021;10.1055 



Anti metastatic effect of aspirin 

The idea that aspirin could be of benefit against cancer arose from initial 
observations that tumor metastases are reduced in rats with thrombocytopenia 

Many mechanisms have been suggested for 
how aspirin can impact malignancy including: 

1. inhibition of cyclooxygenase 

2. promotion of apoptosis 

3. DNA mismatch repair 

4. Inhibition of tumor cell proliferation by 
blockade of mitochondrial calcium 
uptake. 



Another mechanism by which aspirin could 
modulate cancer is as an irreversible inhibitor 
of platelet activation with subsequent 
decrease in VEGF release and decrease in 
angiogenic potential  

These anti-metastatic effects are not limited 
to aspirin as other antiplatelet agents such as 
P2Y12 and GPII/IIIa antagonists 

Battinelli EM et al Blood. 2011;118:1359-1369. 

Aspirin inhibits VEGF release and angiogenesis mediated  

by ADP or MCF-7 cell exposure 



Recently, the 
relationship between 
P2Y12 and cancer 
was reviewed by 
Ballerini et al. 
indicating the 
important role of 
P2Y12 in malignant 
cells. 

Ballerini P,. Front Pharmacol. 2018;9:66. 

The potential contribution of P2Y12 receptor in cancer and metastasis.  



• In A/J mice, a strain highly susceptible to carcinogen-induced tumors, 
aspirin (294 mg/kg in drinking water for 7 weeks) was proven to 
reduce the onset of lung tumors induced by a tobacco-specific 
nitrosamine (4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone) 

ASA and non-buffered Aspirin® were the most effective inhibitors and reduced the incidence of lung 

multiplicities by 60 and 62%, respectively 



www.thelancet.com Vol 395 June 13, 2020 
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• Cardio-oncology has evolved because 

of the explosion of cancer treatments 

and related cardiovascular toxicity. 

•Common genetic and traditional risk 

factors may predispose patients to both 

cancer and cardiovascular and metabolic 

diseases.  

•The intersection between cancer and 

cardiovascular disease extends beyond 

toxicology 

 

The World of Cardio-oncology  
 

Where Cancer and CV Disease Meet 

Moslehi JJ. N Engl J Med. 2016;375:1457-1467. 



Conclusion 

• Targeting platelet-cancer cell interaction is a potential strategy to reduce both 

cancer metastasis and cancer-associated thrombosis.  

• Clinical studies reported positive results about the potential benefit of long-

term aspirin to prevent several cancer types, particularly affecting the 

gastrointestinal tract.  

• Several pharmacologic approaches have been tested, and very promising results 

have been obtained with some of them, but mostly in vitro or in preclinical 

models. 

•  Clinical evidence of a beneficial effect of other anti-platelet agents, such as 

P2Y12 inhibitors, in cancer is still largely deficient. This is of crucial importance 

when considering the recent approaches suggesting P2Y12 inhibitor 

monotherapy with aspirin withdrawal. 


