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Introduction

Nearly 150 million individuals have coronary artery disease 

(CAD) worldwide, according to the latest Global Burden of 

Disease (GBD) dataset, with the highest prevalence in central 

and eastern Europe [1] and with a continuous rise in terms of 

absolute numbers [1]. 

Percutaneous transluminal coronary angioplasty (PTCA) also 

called percutaneous coronary intervention (PCI) represents 

the most common, minimally invasive procedure for resolving 

the narrowing or occlusion of the affected coronary artery, 

thus restoring an adequate blood supply to the injured tissues. 

Initially, PCI was performed using balloon catheters alone. 

However, due to subclinical outcomes and vessel restenosis, 

other devices were introduced including atherectomy devices 

and coronary stents. Coronary stents are the most widely 

used intracoronary devices in PTCA due to improved clinical 

outcomes. The procedure is mainly carried out by inserting 

stents into the damaged artery using specific fluoroscopic 

and/or endoscopic guidance [2]. Moreover, stents cause a 

decrease in vessel remodeling and elastic recoil at the surgery 

site [3-5]. Stent design, material, and strut thickness are 

objects of constant and continuous research and innovation. 

However, despite introducing new generations of stents to 

overcome drawbacks linked to both the medical procedure 

and the vascular biocompatibility [6], many patients continue 

to experience restenosis following the implantation. 
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Restenosis constitutes an excessive coronary artery response 

to damage during angioplasty and is characterized by early 

platelet activation, recruitment of inflammatory cells, the 

proliferation of vascular smooth muscle cells (VSMCs), and 

migration into the intima. VSMCs change their phenotype from 

contractile to synthetic, and this promotes extracellular matrix 

synthesis [7]. All these events characterize the phenomenon 

of neointimal hyperplasia. 

To counteract the risk of either recurrent events or stent 

thrombosis, patients undergoing PCI are recommended to 

receive dual antiplatelet therapy (DAPT) [8] based on the 

combined use of low-dose Aspirin, which acts via selective 

inhibition of platelet cyclooxygenase (COX)-1 activity 

[9,10] and P2Y12 receptor antagonists [11]. Clopidogrel 

is the recommended P2Y12 antagonist in stable CAD, 

whereas prasugrel and ticagrelor represent the choice (if no 

contraindications are present) in patients with acute artery 

coronary syndrome [12]. However, this therapeutic approach 

is still associated with periprocedural ischemic events, 

representing an unfavorable prognostic factor and risk of 

bleeding [13]. Intense ongoing research is carried out to 

develop new antiplatelet agents affecting platelet aggregation 

and adhesion to damaged vessels without substantially 

altering hemostasis, thus reducing bleeding side-effects.

Revacept is a dimeric fusion protein of the extracellular 

domain of glycoprotein (GP) VI (the primary platelet collagen 

receptor) and the human Fc-fragment, which inhibits collagen-

mediated platelet adhesion and subsequent aggregation at 

the site of vascular injury [14]. In this review, we have reported 

the pharmacological profile and clinical efficacy of Revacept 

[14,15] in cardiovascular medicine. Finally, the possible use of 

Revacept as an anticancer agent is discussed.

Structure and Signaling Pathways of the Platelet 

Surface Receptor Glycoprotein GPVI

At sites of vascular injury, extracellular matrix proteins, 

including collagen, are exposed and play a pivotal role in 

platelet activation and thrombosis [16]. Platelets express 

two primary receptors that directly bind collagen: integrin 

α2β1 (also known as VLA-2, GPIa-IIa, CD49) and GPVI [16]. 

GPVI was described as a platelet functional receptor by Moroi 

et al. in 1989 [17], who reported that a patient with mild 

bleeding time prolongation showed no platelet aggregation 

and adhesion induced by collagen but conserved a normal 

aggregation mediated by other agonists. Using SDS-PAGE/

autoradiography technique, the authors showed that a 61-

kD membrane glycoprotein (GP), identified as GPVI, was 

dramatically reduced, whereas GPs Ia, Ib, Ila, IIb, IIIa, and IV 

were normally expressed [17]. Interestingly, in the last years, 

some subjects with inherited or acquired defects of GPVI 

receptors have been described [18] and were characterized 

by a dramatic reduction of platelet response to collagen 

associated with only a slight prolongation of bleeding time 

and a normal platelet count [19,20]. 

GPVI is a single-chain protein of 60-65 kDa; it contains 

an extracellular chain with two collagen binding Ig-C2-

like domains formed by disulfide bonds, a transmembrane 

region, and a 51 amino acid cytoplasmatic tail [21]. In its 

transmembrane region, GPVI harbors a positively charged 

arginine that permits a non-covalent association with the 

Fc receptor γ-chain (FcRγ) and its immunoreceptor tyrosine-

based activation motif (ITAM). The cytosolic tail of GPVI contains 

a proline-rich motif that binds selectively to the SH3 domain 

of the Src family tyrosine kinases (SFK) that phosphorylates 

ITAM [22]. ITAM phosphorylation, in turn, triggers the 

recruitment and activation of the cytosolic tyrosine kinase 

Syk which allows the formation of the signaling complex [23] 

(Figure 1). This complex ultimately leads to the activation of 

phospholipase C (PLC)γ2, the major effector enzyme, causing 

the increase of intracellular calcium levels [Ca2+]. Following 

GPVI-mediated [Ca2+] increase, the small GTPase Rap1 is 

activated by CalDAG-GEFI and causes ERK/MAP kinase-

dependent generation of thromboxane (TX)A
2
 [24]. TXA

2
, the 

primary product of arachidonic acid metabolism in activated 

platelets, promotes VSMC proliferation and migration [25-27]. 

GPVI is solely present in platelets and megakaryocytes [28]. In 

platelets, the interaction of GPVI to collagen leads to adhesion 

and aggregation by shifting integrins affinity state [including 

α2β1 (also known as VLA-2, GPIa-IIa, CD49b) and αIIbβ3 (also 

known as GPIIb -IIIa) (Figure 1). 

GPVI activation promotes the initial signaling cascade that 

leads to thrombus formation at sites of arterial injury or 

plaque rupture [16,29]. Morphologically diverse collagen 

type I- and collagen type III-containing structures in lipid-

rich atherosclerotic plaques stimulate thrombus formation 

by activating platelet GPVI [30]. Human atheromatous 

plaque components involved in the development of 

atherothrombosis are collagen and tissue factor (TF). However, 

the first and rapid event in atherothrombosis is platelet 

adhesion and aggregation to plaque collagen via GPVI; the 

specific targeting of this first step is crucial and sufficient to 

inhibit atherothrombosis formation [31].

Revacept Pharmacological Profile

Revacept, a dimeric fusion protein of the extracellular 

domain of GPVI, is a novel, lesion-directed antithrombotic 

drug that does not interfere with the function of circulating 

platelets [14]. A phase I clinical study was performed to 

assess the safety, pharmacokinetics, and pharmacodynamics 

profile of Revacept [14]. In this study, 30 white subjects 

divided into five groups received 10, 20, 40, 80, and 160 mg 

of the drug in a single intravenous administration. The results 

demonstrated that the drug is safe [14]. Although Revacept 

serum concentrations decreased rapidly, the elimination rate 

was slow, with 1 mg/ml detected after two weeks in the serum 

of those subjects who had received the dose of 160 mg [14] 

(Table 1). The volume of distribution indicated that Revacept is 

confined to the systemic circulation (Table 1). Revacept dose-

dependently inhibited collagen-induced platelet activation. 
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Figure 1: GPVI-dependent intracellular signaling cascades in platelets.

Table 1: Pharmacokinetic parameters of Revacept given to 30 healthy white male volunteers divided in 5 different groups.

Revacept dose

10 mg 20 mg 40 mg 80 mg 160 mg

AUC(0-t) (μg×h/mL) 80.8 ± 23.3 187.9 ± 101.0 515.8 ± 120.6 898.0 ± 184.6 2330.3 ± 245.3

Cmax (μg/mL) 2.9 ± 1.1 5.1 ± 1.2 11.4 ± 2.4 20.0 ± 1.8 44.1 ± 3.6

t
max

 (hrs) 2.1 ± 3.8 1.3 ± 1.8 0.9 ± 0.8 0.9 ± 0.8 0.6 ± 0.2

t
1/2

 (hrs) 67.7 ± 6.5 87.5 ± 22.7 129.7 ± 7.9 137.6 ± 27.2 136.6 ± 36.7

k
el

 (1/hrs) 0.010 ± 0.001 0.008 ± 0.002 0.005 ± 0.000 0.005 ± 0.001 0.005 ± 0.001

CL (mL/min) 1.8 ± 0.5 1.8 ± 0.64 1.3 ± 0.33 1.5 ± 0.3 1.1 ± 0.1

Revacept was infused intravenously over 20 minutes. Values are reported as mean ± SD for 6 volunteers per dose group; AUC = the area 

under the plasma curve from time 0 to the last experimental time point [AUC
(0-t)

]; C
max

 = the maximum plasma drug concentration; T
max

 = the 

time to maximum plasma concentration, t
1/2

 (hrs) = terminal half-life of the drug in serum, Kel and CL represent elimination rate constant 

and total clearance of drug respectively.
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The effect was detected 2 hrs. after dosing with a maximum at 

24 hrs and lasted up to 7 days at the doses of 40-160 mg [14]. 

Platelet aggregation returned to basal conditions after two to 

three weeks depending on the dose of Revacept. Revacept did 

not affect ADP or thrombin-induced platelet aggregation. 

Other therapeutic strategies are under investigation to 

target GPVI protein. These are mainly based on the use of 

specific antibodies. Among these, Glenzocimab (ACT017), a 

humanized monoclonal antigen-binding antibody fragment 

F(ab) 9O12 that blocks GPVI function, is currently under 

evaluation in a phase II clinical study for the acute treatment 

of ischemic stroke in addition to the best emergency standard 

of care (including fibrinolysis by rtPA with or without added 

thrombectomy [32; Acute Ischemic Stroke Interventional 

Study (ACTIMIS) trial - NCT03803007)]. 

Compared to anti-GPVI-specific antibodies, Revacept shows 

the advantages of the local plaque-specific platelet inhibition 

without general GPVI blockage of circulating platelet with the 

potential risk of inducing platelet activation or GPVI deficiency, 

nor causing immunogenicity [14].

In vivo Studies Targeting Platelet GPVI Receptor

Previous studies in mice reported that the dimeric GPVI-Fc 

fusion protein inhibits platelet adhesion and aggregation 

[33] (Table 2). Moreover, Schonberger and colleagues 

demonstrated that the administration of GPVI-Fc fusion 

protein reduced infarct size, saving the cardiac function 

in a model of myocardial infarction induced by transient 

ligation of the left anterior descending artery [34] (Table 2). 

Repeated doses of Revacept led to a significant improvement 

of endothelial dysfunction and vascular morphology in an 

animal model of atherosclerosis (in rabbits); Revacept did 

not influence bleeding time alone or in combinations with 

various antiplatelet drugs [35] (Table 2). In addition, Revacept, 

in combination with low dose rtPA (0.35 mg/kg), was effective 

in improving reperfusion, reducing cerebral damage, and 

ameliorating neurological outcome, compared to rtPA given 

alone after experimental arterial thrombosis in a stroke mice 

model [36] (Table 2). Also, in this case, no increased bleeding 

was reported [36]. Revacept, added in vitro on top of Aspirin 

and the P2Y12 antagonist ticagrelor, increased the inhibition 

of platelet activation by atherosclerotic plaque [37,38]. GPVI-Fc 

alone or combined with Aspirin or ticagrelor did not increase 

closure time measured by the platelet function analyzer (PFA)-

200. In detail, GPVI-Fc added on top of abciximab, a clinically 

used anti-fibrinogen receptor (GPIIb-IIIa) antibody which 

blocks platelet aggregation, also strongly inhibited stable 

(89%) platelet adhesion suggesting that not only transient 

adhesion is inhibited by Revacept [37]. 

Recently, we performed an in vivo study using Revacept 

[39] to test whether it could attenuate neointimal formation 

in a mouse model and prevent increased systemic TXA
2
 

biosynthesis, which occurs after arterial injury [40,41]. In the 

early phase of restenosis, platelets adhere to VSMCs [42,43], at 

the site of vascular damage, due to subendothelial collagen 

exposure and release several soluble factors, including TXA
2 

[40,41,44]. This prostanoid is a potent stimulus for platelet 

aggregation, inducing vasoconstriction, endothelial adhesion 

molecule expression, and VSMC migration and proliferation 

[45]. In patients undergoing PCI, increased systemic TXA
2
 

biosynthesis (assessed by measuring urinary levels of a major 

enzymatic metabolite, TXM) was largely inhibited by the use 

Table2: Experimental evidence of Revacept effect in animal models.

Animal model Dose Effect References

C57BL/6 mice with carotid 

artery endothelial denudation

1 mg/kg or 2 mg/kg GPVI-Fc or Fc 

control 

Inhibition of platelet adhesion and arterial 

thrombus formation;

Moderate prolongation of tail bleeding

[31]

C57BL/6 mice with transient 

ligation of the left anterior 

descending artery (LAD)

10 µg/g body or Fc control 
Reduction of infarct size and preserved cardiac 

function
[32]

Rabbits with carotid artery 

endothelial denudation

0.2 mg/kg; 0.6 mg/kg; 1 mg/kg; 2 

mg/kg; and 3 mg/kg of Revacept 

or 2 mg/kg Fc control

Reduction of thrombus formation and a 

significant improvement of endothelial 

dysfunction and vessel wall thickness without 

increase bleeding

[33]

C57Bl/6J mice with ischemic 

stroke

1 mg/kg Revacept in 

combination with 0.1 or 0.35 mg/

kg rtPA (Actilyse) or Fc control

Improved reperfusion, grip strength, infarct-

surrounding edema without increasing 

intracranial bleeding

[34]
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of low-dose Aspirin [40,41], i.e., a selective inhibitor of platelet 

COX-1-dependent TXA
2
 biosynthesis [9]. These results suggest 

that enhanced systemic TXA
2
 biosynthesis was caused by 

platelet activation at the site of vascular injury [45]. Enhanced 

systemic TXA
2
 biosynthesis was also found in the femoral 

artery wire injury model in C57BL/6 mice [39]. Urinary TXM 

levels increased at three days after vascular injury, compared 

to the values measured before the surgical treatment, and 

returned to control values at 28 days after injury (remodeling 

phase). The administration of Revacept, but not that of 

recombinant human IgG1 Fc (used as control), at a dose 

of 2 mg/kg/day from 3 days before until 7 days after injury, 

prevented the lesion-induced increase in urinary TXM levels 

at three days after vascular injury. These data suggest that 

platelet activation occurred in response to the endothelial 

damage due to the exposure of extracellular matrix proteins, 

such as collagen. Performing immunohistochemistry of 

femoral artery sections collected in the remodeling phase (at 

28 days after injury), we found an increase of Ki-67 and CD68, 

which are recognized protein markers of cell proliferation and 

macrophage infiltration, respectively [39]. Revacept prevented 

these changes, and this was associated with the reduction of 

enhanced intima-to-media ratio in response to transluminal 

wire injury [39]. Our results show that Revacept, an inhibitor 

of the binding of platelet collagen receptors (mainly GPVI) 

to collagen exposed in areas of damaged endothelium [14] 

constrains the early release of TXA
2
 from activated platelets, 

promoting numerous cellular events that contribute to 

neointimal hyperplasia. Vascular remodeling and neointima 

formation was also strongly inhibited after endothelial damage 

in atherosclerotic ApoE -/- mice by Revacept confirming the 

robust effect on restenosis mechanisms induced by smooth 

muscle cells [46].

Effects of Antiplatelet Agents on the Crosstalk of 
Platelets with VSMCs

COX-2, an inducible enzyme that mediates the generation 

of prostanoids in inflammation [25], plays a role in restenosis 

progression through the generation of prostaglandin (PG)

E
2
 and the activation of the PGE

2
 receptor subtype EP3α/β, 

and its signaling pathways cAMP/protein kinase A and 

phosphatidylinositol 3-kinase [47]. 

Alberti et al. [39] performed cocultures of human platelets 

and coronary artery smooth muscle cells (CASMCs) to address 

the hypothesis that platelet-derived TXA
2
 is the trigger of 

the induction of COX-2-derived-PGE
2 

in vascular restenosis. 

They found that platelet interaction with CASMCs caused an 

increase in TXB
2
 generation (the nonenzymatic product of 

TXA
2
) [39]. This was associated with an increased expression 

of COX-2 in CASMCs and enhanced release of PGE
2
 in the 

conditioned medium [39]. Rofecoxib, a selective COX-2 

inhibitor [48], prevented the increase in PGE
2
 production 

detected in the cocultures suggesting a COX-2-dependent 

pathway activated by platelets in VSMCs. The role of platelet-

derived TXA
2
 on COX-2 induction in CASMCs was assessed 

by pre-exposing platelets to Aspirin which was, then washed 

away before incubating platelets with CASMCs. Aspirin is an 

irreversible inhibitor of COX-isozymes [48], and since platelets 

do not have the nucleus and have limited de novo protein 

synthesis, the COX-1 inhibitory effect persists when the drug 

is removed. Under these experimental conditions, coculture 

TXB
2
 generation was profoundly inhibited [39]. In contrast, 

Rofecoxib did not affect it. Since platelets do not express COX-

2, these data show that TXB
2
 was generated by platelet COX-1. 

Interestingly, it was found that PGE
2
 generated in the coculture 

was significantly reduced when aspirin-treated platelets were 

incubated with CASMCs. This effect was concomitant with 

the reduction of COX-2 expression in CASMCs. These results 

suggest that a platelet product (released from activated 

platelets and sensitive to Aspirin) is involved in inducing COX-

2-dependent PGE
2
 in CASMCs exposed to platelets. Using a 

selective antagonist of the TXA
2
 receptor (TP), i.e., SQ 29,548, it 

was demonstrated that TXA
2
 is the trigger of COX-2 induction 

in CASMCs exposed to platelets [39]. Interestingly, Alberti and 

colleagues [39] found that the incubation of platelet-CASMC 

cocultures with Revacept, at clinically relevant concentrations, 

prevented the induction of COX-2 expression. Overall, these 

results show that platelets are activated by the interaction with 

VSMCs activates; then, released platelet TXA
2
 plays a central 

role in inducing COX-2-dependent PGE
2
 in VSMCs, considered a 

key mechanism in promoting vascular neointimal hyperplasia 

in response to mechanical injury [47]. COX-2 induction can be 

prevented by antiplatelet agents, such as Aspirin which affects 

platelet COX-1-dependent TXA
2
 biosynthesis, or by Revacept 

which prevents the interaction of platelets with VSMCs [39].

Selective COX-2 inhibitors (coxibs) can directly counteract 

COX-2-dependent PGE
2
 generation, in this setting; however, 

coxibs’ pharmacological inhibition of vascular COX-2 is not 

recommended in this setting for their cardiovascular hazard 

[48]. 

Alberti et al. [39] have also shown that the interaction of 

platelets with CASMCs induced morphological changes in 

CASMCs, which assumed an epithelioid cell morphology, 

yielding a cobblestone pattern associated with the 

downregulation of α-SMA (α-smooth muscle actin) vs. 

CASMCs cultured alone; these changes describe the induction 

of the synthetic phenotype of vascular smooth muscle cells 

by the crosstalk with platelets. The downregulation of α-SMA 

and upregulation of COX-2 by the interaction of platelets 

with CASMCs were associated with the enhanced migratory 

capacity of CASMCs which was mitigated by the selective 

inhibition of platelet-TXA
2
 biosynthesis by Aspirin [39]. 

Collectively these findings sustain the distinct roles of 

platelets beyond their fundamental participation in primary 

hemostasis and support the use of novel and safer antiplatelet 

agents, such as Revacept, as a promising therapeutic strategy 

to prevent restenosis.
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Clinical Studies with Revacept

Results of the first double-blind phase 2 clinical trial with 

Revacept in Patients with chronic coronary syndromes 

undergoing PCI

The ISAR-PLASTER study (The Intracoronary Stenting 

and Antithrombotic Regimen: Lesion Platelet Adhesion as 

Selective Target of Endovenous Revacept in Patients with 

Chronic Coronary Syndromes Undergoing Percutaneous 

Coronary Intervention) was designed to assess the safety and 

efficacy of Revacept (80 and 160 mg) and has been recently 

published [49]. The study enrolled 334 patients (mean age 

67.4 years, 75.7% men and 27% diabetic) with stable ischemic 

heart disease undergoing elective PCI administered on top 

of standard DAPT. Three groups were identified based on the 

type of treatment: 120 subjects treated with Revacept at a 

dosage of 160 mg, 121 with Revacept at a dosage of 80 mg, 93 

subjects with placebo. Patients received the drug in the form 

of a single intravenous infusion started immediately after the 

decision to perform angioplasty and in addition to standard 

antithrombotic therapy (Aspirin, Clopidogrel, Heparin, or 

Bivalirudin). The study’s primary efficacy endpoint was a 

composite of death and myocardial damage defined as an 

increase in high sensitivity (HS) troponin, at least 5 times above 

the normal limit within 48 hrs of randomization. The following 

secondary endpoints were evaluated: the troponin HS peak at 

48 hrs, all-cause mortality, spontaneous and periprocedural 

myocardial infarction, stroke, stent thrombosis, and urgent 

coronary revascularization within 30 days of randomization. 

The safety endpoint was bleeding (type 2 or higher according 

to the safety the Bleeding Academic Research Consortium-

BARC) at 30 days. The patients were also subjected to 

measurements of platelet aggregation induced by ADP 

and collagen. The results show no significant differences in 

the incidence of the primary endpoint between the three 

groups. As regards the safety endpoint, no differences were 

found in the occurrence of BARC type 2 or higher bleeding 

at 30 days despite a significant added platelet inhibition by 

Revacept on top of DAPT. Thus, the authors conclude that 

Revacept administered on top of standard antithrombotic 

therapy is not associated with a reduction in periprocedural 

myocardial damage nor an increase in bleeding risk compared 

with placebo bleeding. This trial has several limitations. The 

enrolled population is small and at low risk of ischemic events; 

thus, the study does not have the statistical power to consider 

“hard” clinical endpoints.

Further, the post-procedural increase of troponin HS 

represents a clinical surrogate of myocardial damage with a 

low prognostic and long questioned scientific value [50-52]. 

However, the study confirms that Revacept appears to be a 

particularly safe drug, not associated with an increased risk of 

bleeding. 

Results of a phase 2 study with Revacept in patients with 

symptomatic carotid stenosis

Another Phase 2 study was performed in 158 patients with 

symptomatic carotid stenosis with recent ischemic stroke or 

transient ischemic attack (TIA) in 16 centers in Germany and 

the United Kingdom (NCT01645306). All patients were on 

standard antiplatelet therapy and were treated with surgical 

carotid endarterectomy, carotid stenting, or best medical 

therapy according to the treatment guidelines. Fifty-one 

patients received placebo, 54 and 56 patients received 40 

mg and 120 mg Revacept, respectively, as a single infusion 

on top of the standard antiplatelet medication. The study 

had exploratory endpoints investigating diffusion-weighted 

imaging by nuclear magnetic resonance (DWI-MRI) in a 

consecutive manner before study drug and directly after 

the carotid intervention to detect minor strokes which are 

partially clinically inapparent. As efficacy endpoints death, 

any stroke or TIA, myocardial infarction or need for PCI was 

investigated 30 days and 1 year after study drug application. 

Safety endpoints were bleeding rates according to the ReLy 

criteria. The study protocol has been published [53].

Patients with symptomatic carotid stenosis incur an up 

to 20% risk for a recurrent ischemic stroke within the first 3 

months after an initial rather harmless TIA or minor stroke 

[54,55]. Moreover, carotid artery interventions such as stenting 

are accompanied with an up to 9% risk of peri-procedural 

stroke [56]. Therefore, these patients are jeopardized by the 

underlying vascular disease and the iatrogenic interventional 

procedure and are considered high risk patients. 

The results of the study are not published yet, but 

positive effects are expected with no increase in bleeding 

complications. Therefore, Revacept seems the first plaque-

specific thrombosis inhibitor without general influence on 

platelet function and hemostasis.

Further studies are needed to investigate whether in patients 

with the acute coronary syndrome, the peculiar mechanism 

of action of this drug, occurring at the level of plaque rupture, 

can be associated with a benefit in terms of reduction of 

ischemic events. 

GPVI blockers in tumor metastasis

Several lines of evidence support the role of platelets in 

the pathogenesis of several inflammatory-based diseases, 

including cancer [57]. In cocultures of human colon carcinoma 

HT29 cells and platelets, Dovizio and colleagues have reported 

that unstimulated platelets interact rapidly with tumor cells 

through the binding of platelet collagen receptors (in particular, 

GPVI) and tumor components such as tumor components 

galectin-3 [58]. Galectin-3 is highly expressed in HT29 cells [58] 

and is unique among galectins because it contains a collagen-

like domain. This early event translates into platelet activation, 

as demonstrated by the enhanced generation of TXA
2
. Direct 

platelet-tumor cell interaction was associated with enhanced 

mRNA expression of COX-2 and epithelial-mesenchymal 

transition (EMT)-inducing transcription factors, such as ZEB1 
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and TWIST1, and the mesenchymal marker VIM (vimentin). 

Later, platelet released platelet-derived growth factor (PDGF) 

which was associated with COX-2 mRNA stabilization via 

NHE-PI3K/PKCd-dependent nucleocytoplasmic translocation 

of the mRNA-stabilizing protein HuR [58]. In HT29 cells, 

overexpressed COX-2 and enhanced generation of PGE
2
 

emanated mitogenic and survival signaling pathways through 

the downregulation of p21WAF1/CIP1 and the upregulation of 

cyclin B1as well as EMT inducing transcription factors and 

mesenchymal markers, such as vimentin, in association with 

repression of epithelial markers, such as E-cadherin. Revacept 

prevented the direct interaction of platelet and cancer cells, 

thus mitigating the induction of COX-2 and mRNA changes 

of EMT markers in platelet-HT29 cell cocultures [58]. These 

findings suggest that blockers of collagen-binding sites, such 

as Revacept, may represent an innovative strategy in colon 

cancer chemotherapy. Recently, in an orthotopic breast cancer 

model, GPVI deficiency was shown to reduce the number of 

spontaneously formed lung metastases compared with the 

wild-type controls [59]. The interaction of platelet GPVI with 

tumor cell galectin-3 played a critical role in platelet-induced 

tumor cell extravasation and metastasis [59]. 

In syngeneic mouse models of prostate and breast 

cancer, GPVI inhibition was also reported to cause tumor 

growth inhibition without compromising the physiological 

hemostasis process [60]. Moreover, this antiplatelet treatment 

favored the delivery of paclitaxel and liposomal doxorubicin 

to the tumor site, thus improving the therapeutic efficacy of 

these chemotherapeutics [60]. 

Concluding Remarks

Large amounts of evidence have accumulated on the role 

played by platelets in the development of human diseases, 

such as cardiovascular disease and cancer. Even though 

effective antiplatelet agents are available for clinical use, 

including Aspirin and P2Y12 antagonists, a great interest 

is in the development of safer agents associated with 

reduced bleeding complications. Revacept as a competitive 

GPVI inhibitor targeting collagen and other GPVI ligands 

is emerging as a promising lesion-specific, effective, and 

“bleeding-free” antiplatelet agent. The use of blockers of 

platelet GPVI can represent novel therapeutic strategies not 

only in cardiovascular medicine but also in fighting tumor 

metastasis.
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