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EDITORIAL COMMENT
Ticagrelor in Patients With Cancer
2 Birds With 1 Stone*
Roxana Mehran, MD,a Davide Cao, MD,a Usman Baber, MD, MSb
A therothrombotic manifestations of cardio-
vascular disease are increasingly prevalent
among patients with underlying malig-

nancy, an epidemiology that reflects progressive
gains in cancer survivorship and vascular effects of
oncological therapeutics (1,2). As a result, the puta-
tive role of conventional cardiovascular drugs,
including antiplatelet agents, may offer salutary
benefits in such patients. Patients with active or
recent malignancy, however, are usually excluded
from large-scale clinical trials in cardiovascular med-
icine, rendering the safety and efficacy of commonly
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used therapeutics somewhat unclear. This evidence
gap is particularly relevant as tumor-related throm-
bosis remains a leading cause of mortality among pa-
tients with cancer (3). It generally manifests as
venous thromboembolism and reflects a high degree
of disease progression, usually to a metastatic
stage (4). The potential for arterial thrombosis is
also enhanced, as tumor cells and tumor-derived
secreted factors induce platelet activation and
expression of adhesion molecules, among other ef-
fects (5,6). Beyond these considerations, experi-
mental evidence has also shown that circulating
platelets are implicated in the pathogenesis of malig-
nant disease (7). Activated platelets are involved in
the initiation, growth, and spread of tumor cells.
Indeed, platelets may facilitate the establishment
of metastatic lesions by guarding circulating tumor
cells from the host immune system and promoting
their adhesion to the endothelial wall (7). Moreover,
tumor cells and platelets can create a positive feed-
back loop: tumor cells secrete adenosine diphos-
phate and activate platelets, which in turn secrete
factors promoting tumor cell proliferation and
epithelial-mesenchymal transition (8). Although
some of these effects are mediated by different puri-
nergic receptors, P2Y12 receptors seem to be the most
relevant for platelet activation.

Within this context Wright et al. (9) report find-
ings from the TICONC (Ticagrelor Oncology) study in
this issue of JACC: CardioOncology. In this multi-
phase study, the investigators examined the impact
of ticagrelor, a direct-acting P2Y12 inhibitor, and
aspirin monotherapy, or a combination of both, on
platelet activation and aggregation among patients
with metastatic cancer. The study encompassed 2
distinct phases, the first being an in vitro phase
evaluating human platelet–tumor cell interaction
before and after the addition of antiplatelet agents
and the second being an ex vivo phase with a similar
https://doi.org/10.1016/j.jaccao.2020.05.002
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aim but conducted among 22 healthy donors and 16
patients with metastatic breast (n ¼ 10) or colorectal
(n ¼ 6) cancer randomized to treatment with aspirin
or ticagrelor (at the commercially approved dose
regimens) using a crossover design. The study re-
sults demonstrate that ticagrelor monotherapy
significantly reduces in vitro platelet aggregation
and activation induced by human breast and colo-
rectal tumor cells as well as ex vivo spontaneous
platelet aggregation in patients with metastatic
cancer. In contrast, aspirin failed to show similar
efficacy both in vitro and ex vivo and did not seem
to confer any additive antiplatelet effect when
coadministered with ticagrelor. Finally, the platelet-
mediated effect on cancer metastatic capacity was
evaluated in vitro by assessing tumor cell adhesion
to cultured human umbilical vein endothelial cells.
Both ticagrelor and aspirin monotherapy signifi-
cantly reduced platelet-induced endothelial adhe-
sion of colorectal, but not breast, tumor cells.

Besides the positive, albeit somewhat heteroge-
neous, results, an interesting finding from the
TICONC study is the observation that different his-
tological types of tumors are associated with
different levels of platelet activity and thromboge-
nicity. In the in vitro phase, colorectal tumor cell
lines induced higher overall levels of platelet acti-
vation and showed greater adhesion to endothelial
wall. Similarly, ex vivo levels of spontaneous
platelet aggregation and secretion were higher
among patients with metastatic colorectal cancer,
thereby suggesting that the efficacy of antiplatelet
therapy in patients with cancer may vary according
to the type of tumor being treated.

Compared with prior preclinical investigations on
the role of P2Y12 receptors in cancer progression, the
present study by Wright et al. (9) is the first to
specifically explore the effects of ticagrelor admin-
istration in patients with metastatic cancer. Pre-
venting metastatic spread and cancer-related
thrombosis by potent P2Y12 inhibition is certainly an
appealing treatment option, but it must be remem-
bered that the therapeutic potential of any anti-
platelet regimen must be weighed against its
associated increase in bleeding risk. Careful evalua-
tion of the risk-benefit trade-off associated with
antiplatelet therapy is of primary clinical relevance
in patients who are more susceptible to bleeding
complications, such as those with active ongoing
malignancy (10). To this end, a growing body of
evidence supports ticagrelor monotherapy as a
valid treatment strategy that maintains adequate
antithrombotic efficacy while minimizing the risk for
bleeding (11). Accordingly, the TICONC study showed
that the addition of aspirin to ticagrelor did not
result in an incremental reduction of platelet ag-
gregation and activation. Although some of these
findings could be anticipated in light of the existing
evidence on ticagrelor and aspirin in patients with
atherosclerosis (12,13), knowledge about the safety
and efficacy of these drugs in an oncological setting
is limited. Identification of the exact pathways
mediating tumor cell–induced platelet activation is
essential for defining the most appropriate anti-
platelet regimen in patients with cancer. To date,
however, several questions remain unanswered. One
such question is whether platelets are activated at
the systemic level or only locally at the primary or
metastatic tumor site. Moreover, the adenosine
diphosphate level necessary to maintain the positive
feedback loop between platelet and tumor cells is
unknown, although it could possibly serve as a
biomarker for identifying patients who would
benefit from P2Y12 inhibitors.

In conclusion, the present data suggest that tica-
grelor is effective in favorably modulating tumor cell–
induced platelet activation and aggregation, with
potential implications in terms of cancer progression
and cancer-related thrombotic events. Therefore,
large-scale trials evaluating clinical outcomes in pa-
tients with cancer treated with ticagrelor or other
antiplatelet agents are warranted and should leverage
the 10-year experience with these drugs in the setting
of atherothrombosis. Of note, as patients with cancer
are generally at increased risk for both thrombotic
and bleeding complications, they represent an
extremely complex and high-risk population. Just as
in patients with coronary artery disease, a strategy of
tailoring antiplatelet therapy according to individual
risk features, including tumor type, tumor burden,
and concomitant anticancer therapy may enable cli-
nicians to optimize the trade-off between the bene-
ficial and side effects of antiplatelet therapy even in
patients with cancer.

ADDRESS FOR CORRESPONDENCE: Dr. Roxana Meh-
ran, Center for Interventional Cardiovascular Research
and Clinical Trials, The Zena and Michael A. Wiener Car-
diovascular Institute, Icahn School of Medicine at Mount
Sinai, One Gustave L. Levy Place, Box 1030, New York,
New York 10029-6574. E-mail: roxana.mehran@
mountsinai.org. Twitter: @Drroxmehran.

mailto:roxana.mehran@mountsinai.org
mailto:roxana.mehran@mountsinai.org
https://twitter.com/Drroxmehran


J A C C : C A R D I O O N C O L O G Y , V O L . 2 , N O . 2 , 2 0 2 0 Mehran et al.
J U N E 2 0 2 0 : 2 5 1 – 3 Ticagrelor for Cancer Metastasis and Thrombosis

253
RE F E RENCE S
1. Herrmann J. Adverse cardiac effects of cancer
therapies: cardiotoxicity and arrhythmia. Nat Rev
Cardiol 2020 Mar 30 [E-pub ahead of print].

2. Sturgeon KM, Deng L, Bluethmann SM, et al.
A population-based study of cardiovascular dis-
ease mortality risk in US cancer patients. Eur Heart
J 2019;40:3889–97.

3. Noble S, Pasi J. Epidemiology and pathophysi-
ology of cancer-associated thrombosis. Br J Can-
cer 2010;102:S2–9.

4. Blom JW, Doggen CJM, Osanto S,
Rosendaal FR. Malignancies, prothrombotic mu-
tations, and the risk of venous thrombosis. JAMA
2005;293:715–22.

5. Navi BB, Reiner AS, Kamel H, et al. Risk of
arterial thromboembolism in patients with cancer.
J Am Coll Cardiol 2017;70:926–38.
6. Falanga A, Marchetti M, Russo L. The mecha-
nisms of cancer-associated thrombosis. Thromb
Res 2015;135:S8–11.

7. Gay LJ, Felding-Habermann B. Contribution of
platelets to tumour metastasis. Nat Rev Cancer
2011;11:123–34.

8. Ward Y, Lake R, Faraji F, et al. Platelets promote
metastasis via binding tumor CD97 leading to
bidirectional signaling that coordinates trans-
endothelial migration. Cell Rep 2018;23:808–22.

9. Wright JR, Chauhan M, Shah C, et al. The
TICONC (Ticagrelor-Oncology) study: implica-
tions of P2Y12 inhibition for metastasis and
cancer-associated thrombosis. J Am Coll Cardiol
CardioOnc 2020;2:236–50.

10. Urban P, Mehran R, Colleran R, et al. Defining
high bleeding risk in patients undergoing
percutaneous coronary intervention. Circulation
2019;140:240–61.

11. Mehran R, Baber U, Sharma SK, et al. Ticagrelor
with or without aspirin in high-risk patients after
PCI. N Engl J Med 2019;381:2032–42.

12. Baber U, Zafar MU, Dangas G, et al. Tica-
grelor with or without aspirin after PCI: the
TWILIGHT platelet substudy. J Am Coll Cardiol
2020;75:578–86.

13. Chiarito M, Sanz-Sanchez J, Cannata F, et al.
Monotherapy with a P2Y12 inhibitor or aspirin for
secondary prevention in patients with established
atherosclerosis: a systematic review and meta-
analysis. Lancet 2020;395:1487–95.

KEY WORDS breast cancer, colorectal cancer,
metasis, pharmacotherapy, thrombosis, ticagrelor

http://refhub.elsevier.com/S2666-0873(20)30084-3/sref1
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref1
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref1
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref2
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref2
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref2
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref2
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref3
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref3
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref3
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref4
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref4
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref4
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref4
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref5
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref5
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref5
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref6
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref6
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref6
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref7
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref7
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref7
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref8
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref8
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref8
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref8
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref9
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref9
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref9
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref9
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref9
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref10
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref10
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref10
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref10
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref11
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref11
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref11
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref12
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref12
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref12
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref12
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref13
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref13
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref13
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref13
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref13
http://refhub.elsevier.com/S2666-0873(20)30084-3/sref13

	Ticagrelor in Patients With Cancer
	References


