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Summary

Thrombosis is a rare but serious complication of stent im-
plantation in atherosclerotic arteries, affecting both bare-
metal and drug-eluting stents. Diagnostic criteria for stent
thrombosis have recently been updated with the time and
probability of the event being considered as crucial para-
meters. To be considered as “definite”, the diagnosis of
stent thrombosis has to be confirmed by angiography or
histology. This statement position has clearly rendered
more difficult the clinical assessment of stent thrombosis
in randomised clinical trials. Considering these limitations,
stent thrombosis represents a dramatic complication for
both patients and cardiologists. In coronary plaques, throm-
bosis is often associated with death, acute coronary syn-
dromes and arrhythmias. For these reasons, the pharmaco-
logical improvement of this outcome represents a “hot-top-
ic” field for research. Among several medications, statins
have been shown to potentially reduce the incidence of
coronary stent thrombosis in humans. However, random-
ised clinical trials focussing on “definite” diagnosis are still
needed to confirm these promising results. In addition, the
use of statins in patients implanted with stents in other ar-
teries is largely unexplored. Finally, statin-eluting stents
(only tested in pigs) have to be evaluated in other animal
models and human beings. Therefore, a clear recommend-
ation on the use of statins to prevent stent thrombosis is
not available and caution should be used. The “pleiotrop-
ic” anti-atherosclerotic properties of statins might represent
a crucial investigation field to pathophysiologically clarify
the role of statins in stent complications.
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Introduction

The prompt pharmacological or mechanical restoration of
the blood flow in a coronary artery has been recommended
as the gold standard treatment to allow reperfusion [1]
and to improve cardiac function and mortality after an
ST elevation myocardial infarction (STEMI). The endovas-
cular approach to accomplishing coronary revascularisa-
tion (using balloon angioplasty) was started in 1977 in
Switzerland by Grüntzig and co-workers [2]. The authors
showed for the first-time in humans that this technique ef-
ficaciously reduced the vessel stenosis and the coronary

pressure gradient [2]. To improve the clinical outcomes
(mainly reduction of restenosis after balloon dilatation),
Palmaz and co-workers tested with success the implanta-
tion of expandable intraluminal endoprostheses in different
arteries in dogs [3]. These encouraging results were con-
firmed two years later by the same research group in dog
coronary arteries [4]. In the same year, Sigwart and co-
workers performed the first-in-man endovascular implanta-
tion of a self-expandable stainless-steel endoprosthesis [5].
After more than 20 years of training and thousands of
procedures performed, the placement of a “stent” in the
coronary artery tree is considered as “routine” by interven-
tional cardiologists. However, some serious complications
(such as stent restenosis or thrombosis) are still reported
and might be reduced by a concomitant pharmacologic-
al treatment. Anti-platelet and immunomodulatory drugs
have been shown to improve stent complications. Other
drugs (such as statins, which have been shown to reduce
cardiovascular events) [6] might further reduce stent com-
plications. In this review, we will update evidence on the
potential anti-atherothrombotic role of statins in patients
implanted with coronary stents.

Coronary stents

The evolution of stent materials was a consequence of the
coronary tissue response to the device placement [7]. In
order to reduce late stent restenosis, the bare-metal stents
(BMS, first stents used) were replaced in the clinical man-
agement of coronary diseases by drug-eluting stents (DES)
[8, 9]. These new devices releasing anti-proliferative and
immunomodulatory medications have been shown to im-
prove composite outcomes (such as major adverse cardiac
events and vessel failure) when compared with BMS. A re-
cent systemic review and meta-analysis (including 47 ran-
domised clinical trials enrolling more than 14,500 patients)
also showed some improvements in lesion and vessel re-
vascularisation for stents releasing sirolimus, paclitaxel,
dexamethasone and zotarolimus [10]. In selective popula-
tions (such as patients with chronic total coronary occlu-
sion), DES have been demonstrated to cause less restenosis
as compared to BMS [11, 12]. Also the target lesion revas-
cularisation rate was significantly reduced by DES when
compared with BMS (respectively 7% vs 13%; HR 0.49,
95% CI 0.28–0.86; p = 0.01) [13]. Conversely, despite a
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low incidence for both stent types [14], no relevant bene-
fit was shown for DES in stent thrombosis in a more gen-
eral population of coronary heart disease (CHD) patients
[10]. More recently, a second generation of DES (charac-
terised by more biocompatible polymers) has been invest-
igated with promising beneficial results in a follow-up peri-
od of about 2–3 years [15, 16]. New materials (such as
biodegradable or nonerodable polymers and nonpolymer-
ic compounds) and designs have been shown to further in-
fluence cardiovascular outcomes after stent implantation
in coronary atherosclerotic disease [17, 18]. Revolutionary
advances have been recently achieved using nanotechno-
logy in stent material and design. In particular, polyhedral
oligomeric silsesquioxane (POSS) appears to be a prom-
ising material for coronary stents [19]. Recent microfabric-
ation technologies might further minimise stent dimension
and improve biocompatibility [7]. The use of more select-
ive anti-proliferative agents is also under investigation, but
randomised clinical trials and meta-analyses on this devel-
opmental topic are still missing.

Stent thrombosis

A standard definition of stent thrombosis has recently been
proposed by academic organisations in the United States
and Europe [20]. This Academic Research Consortium es-
tablished the criteria for diagnosis of coronary stent throm-
bosis, classifying it as a “definite or confirmed” (symptoms
of an acute coronary syndrome and angiographic or patho-
logical confirmation), “probable” (unexplained death or
target vessel myocardial infarction within 30 days without
angiographic confirmation) and “possible” (any unex-
plained death after 30 days) event. The Experts also con-
sidered the time to thrombotic event after stent implanta-
tion as a pivotal parameter for the definition of the disease.
They proposed early (0–30 days), late (>30 days), very late
(>12 months) stent thrombosis after the implantation [20].
Since the definite diagnosis of stent thrombosis would re-
quire post-mortem examination, its real incidence is likely
to be underestimated. For the same reasons, coronary stent-
ing thrombosis has been regarded as a rare complication.
The first European multicentre study (enrolling 105 pa-
tients submitted to coronary or saphenous-vein bypass graft
stenting) showed a relatively high incidence (23%) of early
stent occlusion, suggesting that, if angioplasty might result
in an increased risk of restenosis, stent implantation might
have a higher incidence of “in-stent thrombotic occlusion”
[21]. Some years later, a multicentre, randomised, pro-
spective Acute Catheterisation and Urgent Intervention
Triage Strategy (ACUITY) trial (enrolling 7162 patients
with moderate- and high-risk acute coronary syndrome
[ACS] and treated with coronary stent implantation) the
incidence of early definite coronary stent thrombosis was
0.9% [22]. On the other hand, a recent meta-analysis of
38 randomised clinical trials enrolling 18023 patients im-
planted with BMS or DES confirmed the low incidence of
thrombotic complications (reported in the ACUITY trial)
[23]. However, stent thrombosis should be considered as a
serious event underlying sudden death or re-infarction in
CHD patients. This complication was associated with mor-
tality in about 25% of patients and with myocardial infarc-

tion in 80% of cases [22]. Thus, despite being rare, stent
thrombosis remains a pivotal concern for cardiologists and
their patients. Given these limitations, stent thrombosis re-
mains a severe clinical entity particularly difficult to study.
Therefore, further improvements in our understanding of
the pathophysiology of stent thrombosis and the identifica-
tion of novel therapeutic targets are desperately needed in
the near future.

Pathophysiology of stent thrombosis

In the last 150 years, the pathophysiology and risk factors
of thrombotic events have been widely described [24]. Dif-
ferently from venous thrombosis, arterial thrombosis has
been described as rather associated with vessel wall injury
and a hypercoagulatory state [25]. However, considering
their common pathophysiological features, thrombotic dis-
orders have been also proposed as two potential elements
underlying symptomatic atherosclerosis [26, 27]. Given
these general considerations, we can easily understand that
the placement of a stent in a coronary artery might favour
the formation of a thrombus within the stent lumen. Blood
cells (such as platelets, white blood cells and red blood
cells) and coagulation factors are the major players contrib-
uting to the thrombus formation [28]. Both mononuclear
and polymorphonuclear white blood cells might be attrac-
ted early within the thrombus by fibrin and its degradation
products [29]. After this first phase, the local production
of cytokines and chemokines might further favour the ac-
cumulation of inflammatory and vascular smooth muscle
cells (VSMCs) [29]. However, the pathophysiological role
of these soluble mediators has not been clarified yet. Inter-
estingly, Cook and co-workers, performing a histopatholo-
gical analysis of human coronary stent thrombus, also de-
tected relevant infiltrates of eosinophils [30]. These cells
might particularly contribute to the natural evolution and

Figure 1

In-stent thrombosis: stent thrombosis is a rare but serious
complication, often resulting in acute ischaemic events in
downstream tissues and patient death. It is caused by
atherothrombotic processes within the lumen of the stent with the
subsequent acute occlusion of the vessel. The thrombus is a
heterogeneous tissue, which includes platelets, platelet aggregates,
inflammatory cells (eosinophils, neutrophils, macrophages),
entrapped red blood cells (RBC) and necrotic parts of the ruptured
atherosclerotic plaques.
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remodelling of the thrombus via the release of proteolytic
products [31]. Major cellular components of stent throm-
bus have been summarised in figure 1 [29, 32, 33].

Four determinants favouring stent thrombosis have been
identified and classified: device-related factors, procedure-
related factors, patient-related factors and lesion-related
factors [34, 35].
Device-related risk is stems from the predisposition of the
stent material to thrombogenicity. In fact, several determin-
ants (such as stent geometry, coating strut thickness, poly-
mer which houses the drug and cell-cycle inhibiting drugs)
might influence thrombotic events. In a model of stents de-
ployed in rabbit denuded iliac arteries, stent configuration
and material were shown to influence the thrombosis in-
cidence [36]. In this study, the change of stent configura-
tion to reduce strut-strut intersections by 29% without af-
fecting mass or surface area, reduced thrombosis by 69%.
Moreover, coating the stainless steel surface with an inert
polymer material also reduced thrombotic events. More re-
cently, Gurbel and co-workers showed that stent design
could be related to platelet activation in patients [37]. They
observed that platelet activation was greater during the 30
days following implantation of an open-cell than a closed-
cell stent, due potentially to the different stent scaffolding
properties.
Stent coating is also considered as a pro-thrombotic de-
terminant [38, 39]. Indeed, DES have been shown to cause
both systemic and “intrastent” hypersensitivity reactions
that are related to late stent thrombosis and death [40].
DES restenosis is associated with a larger amount of old
and fibrinoid thrombus compared with BMS, probably due
to the delayed tissue healing induced by the drug [41,
42]. Indeed, up to 2 years after percutaneous coronary in-
tervention (PCI), an incomplete re-endothelialisation and
thrombus were more frequently observed at angioscopy in
DES than in BMS [43]. Although a recent meta-analysis
did not show a significant difference in stent thrombosis
between BMS and DES in the earliest phases after the im-
plantation [23], other studies suggest higher “global” rates
for DES [44–46]. The increased thrombogenicity of DES
seems to be correlated with altered vascular healing mani-
fested by incomplete and delayed stent re-endothelisation
and persistent fibrin deposition [45]. Thus, the use of DES
might even prolong the window of vulnerability to stent
thrombosis. In a recent study, Kolandaivelu and co-work-
ers investigated the inherent thrombogenicity of bare and
polymer/drug-coated stents, using an integrated approach
incorporating ex vivo and in vivo insights. They showed
that early clotting is reduced by polymer/drug coatings,
suggesting a potential thrombogenic effect of these devices
[47].
The procedure of stent placement represents the second
category of risk. A large number of studies suggest a re-
lation between inadequate stent implantation and stent
thrombosis [48–51]. The most important procedure-related
factors for the development of stent thrombosis include:
small dimensions of the final lumen (stents under-expan-
ded), dissections at the stent margin, placement of multiple
stents, stent malposition and persistent slow coronary blood
flow.

The third category of risk for stent thrombosis comprises
patient-related factors. Patients suffering from unstable
angina, acute coronary syndrome, kidney disease or dia-
betes mellitus have an increased risk of stent thrombosis
[52]. Genetic factors might also influence the risk stent
thrombosis. For example, patients with a polymorphism
of platelet glycoprotein IIIa gene (PlA2) are at high risk
for stent thrombosis [53]. On the other hand, patient com-
pliance with pharmacological anti-platelet treatment after
stent placement is the most important areas of focus for
cardiologists and family medical doctors in reducing stent
thrombosis. Being foreign material in the vessel wall,
stents enhance platelet adhesion and induce activation of
the coagulation cascade. Thus, a potent inhibition of plate-
let activation is pivotal to make this procedure feasible.
Premature discontinuation of anti-platelet therapy has been
identified as the principal parameter mediating late stent
thrombosis [54, 55]. Moreover, anti-platelet hyporespons-
iveness is associated with a greater risk for stent thrombosis
[56]. Since heated debate on the management of anti-plate-
let treatment after coronary stent implantation is is on-go-
ing, a recent positioning article from the Perioperative Hae-
mostasis of the Society on Thrombosis and Haemostasis
Research (GTH), the working group on Perioperative Co-
agulation of the Austrian Society for Anesthesiology, Re-
suscitation and Intensive Care (ÖGARI) and the Working
Group Thrombosis of the European Society for Cardiology
(ESC) further clarified this point [57]. In patients undergo-
ing elective PCI with BMS, experts generally recommen-
ded dual antiplatelet therapy for a period of four to six
weeks. On the other hand, 12 months of treatment was re-
commended for DES. We remind the reader of this article
oft he long list of interesting recommendations aimed at op-
timising the management of anti-platelet therapy in stent-
implanted patients [57].
The fourth risk group is represented by lesion-related
factors. Stent thrombosis occurs more frequently in com-
plex lesions. Vessel size, low cardiac ejection fraction, old
age, plaque vulnerability and coagulation disorders are all
associated with increased risk of stent thrombosis [38, 48,
58, 59]. Coronary lesion position might also play a relevant
role. Ong and co-workers observed that bifurcation stenting
in acute myocardial infarction was a highly significant in-
dependent predictor for angiographic stent thrombosis
[60]. Armstrong and co-workers recently confirmed that
the implantation of a stent at coronary bifurcations was as-
sociated with a higher in-hospital and long-term mortality
as compared with non-bifurcation lesions [61]. More re-
cently, other studies suggested that local and systemic in-
flammation might be involved in the pathogenesis of stent
thrombosis [30, 62, 63]. Indeed, inflammation and clot-
ting cascades share common signalling pathways promot-
ing platelet activation [64]. Finn and co-workers showed
that inflammation was increased at sites of overlapping
DES when multiple stents are placed [65].

Statins in stent thrombosis

Inhibitors of the 3-hydroxy-3-methylglutaryl coenzyme A
(HMG CoA) reductase (also called “statins”), are potent
lipid-lowering drugs, which have been shown to reduce
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cardiovascular events and mortality in patients with or
without coronary artery disease [6]. Recent evidence sug-
gests that statins possess several potent “pleiotropic ef-
fects” besides their lipid-lowering effects. Statins have
been shown to induce anti-inflammatory effects, modulate
endothelium and inhibit the thrombotic signalling cascade.
All these properties potentially provide a clinical benefit in
the setting of PCI by preventing post-procedural myocar-
dial damage and cardiovascular events [66]. Indeed, sev-
eral studies showed that statin therapy before and after
stent implantation reduces the incidence of coronary events
[67–69]. In the last decades, only few basic research stud-
ies have been conducted to elucidate the involvement of
statins in stent complication pathophysiology. Zhu and co-
workers showed that fluvastatin induced anti-thrombotic
properties in human vascular smooth muscle cells. In par-
ticular, they showed that this drug reduced the sirolimus-
induced expression of tissue factor (TF, a primary initiator
of the coagulation cascade and essential for the homeo-
stasis of SMCs in human saphenous veins and aorta) [70].
This study suggested a potential anti-thrombotic role of
statins in complications after DES implantation [71]. In
a model of abdominal stent implantation in rats, the ad-
ministration of another statin (rosuvastatin) was associated
with the reduction of neo-intima formation and, in parallel,
with the improvement of endothelial-mediated vasodilation
[72]. These data from basic research suggested that statin-
coated stents might be a potential option alternative to
paclitaxel and sirolimus reducing side effects of late stent
thrombosis and endothelial dysfunction. More recently,
fluvastatin has been shown to accelerate the re-endothel-
isation impaired after the placement of sirolimus-eluting
stents [73]. In this study, Fukuda and co-workers submitted
mouse femoral arteries to wire mediated vascular injury
and locally treated the animals with sirolimus in the pres-
ence or absence of concomitant fluvastatin systemic treat-
ment. Sirolimus significantly delayed the re-endothelisa-
tion. Fluvastatin showed protective effects through ameli-
orated proliferation and migration of mature endothelial
cells impaired by sirolimus administration.
Statin treatments have been investigated with some prom-
ising preliminary results to improve cardiovascular out-
comes after stent implantation in human beings (secondary
prevention). Chan and co-workers investigated the poten-
tial effects in short-term survival (up to 6 months) of an on-
going statin treatment in patients submitted to PCI. 5052
patients completed the clinical follow up and were included
in the final analysis [74]. Treatment with a statin was
shown as an independent predictor of 6-month survival
when compared with untreated subjects [74]. Since the
population enrolled was submitted to a stent implantation
in a quite small percentage (statin-treated vs untreated pa-
tients: 49 vs 39%, p = 0.001), this study was not clearly de-
signed to appropriately assess the incidence of stent throm-
bosis. However, despite some other limitations (non-ran-
domised design and unknown compliance with statin treat-
ment), this study showed for the first time that oral statin
treatment might be beneficial in PCI patients. A few years
later, Pasceri and co-workers focused on the potential bene-
fits of statins in reducing risk of post-PCI risk of myocar-
dial injury [69]. They investigated pre-treatment with at-

orvastatin (40 mg/day for 7 days before PCI) on post-
procedural myocardial infarction in a randomised placebo-
controlled trial enrolling 153 patients affected by stable
angina and undergoing elective PCI. Since a large number
of patients in both groups were implanted with coronary
stents (placebo vs. atorvastatin: 95 vs 92%), the short-term
outcome of this study fits very well with timing of early
stent thrombosis. Pre-treatment with atorvastatin signific-
antly reduced procedural myocardial injury (assess by ser-
um levels of cardiac necrosis enzymes) in elective coron-
ary intervention independently of other protective medica-
tions, such as beta-blockers, anti-platelets or angiotensin-
converting enzyme (ACE)-inhibitors [69]. In 2007, a meta-
analysis of randomised trials investigating statin treatment
(initiated at the time of PCI) to reduce myocardial injury,
was published by Mood and co-workers [74]. This sys-
tematic review analysed 6 studies enrolling 3941 patients
randomised to statin (n = 1967) and placebo (n = 1974).
During the clinical follow-up (ranging from 1 day to 45
months), statin treatment significantly reduced the inciden-
ce of myocardial infarction compared to the placebo (3.0
vs 5.2%, odds ratio [OR] 0.57, 95% confidence interval
[CI] 0.42 to 0.78, p <0.0001). Conversely, no effect was
observed on all-cause or cardiovascular mortality between
statin and placebo-treated groups (OR 0.74, 95% CI 0.50
to 1.1, p = 0.14; OR 0.58, 95% CI 0.30 to 1.11, p = 0.10,
respectively) [75]. Considering that this meta-analysis fo-
cused on acute myocardial infarction as a general clinic-
al outcome, we cannot extrapolate any clear results on the
potential relationship between statin treatment and coron-
ary stent thrombosis. The protective effect of long-term
statin treatment in preventing acute ischaemic events after
PCI was confirmed in a more recent retrospective cohort
study (enrolling 386 patients). Statin (alone or in combina-
tion with an ACE-inhibitor or beta-blocker) was associated
with the reduction in the risk of clinical ischaemic events in
heart and brain (HR 0.52 [95% CI 0.28–0.99], p = 0.045)
during the registry follow up (median of 832 days). Im-
portantly, the protective effect of statins was more relevant
than clopidogrel alone (HR 1.19 [95% CI 0.36–3.98], p =
0.78) in the same patients [76]. However, also in this study,
authors only investigated some general clinical ischaem-
ic outcomes without assessing a “definite” diagnosis of
coronary stent thrombosis. Chua and co-workers recently
focused on this aspect and designed a clinical study in 455
patients undergoing primary coronary stenting for ST-el-
evation myocardial infarction (STEMI) and followed up
for at least one month after PCI [77]. Authors showed a
quite high incidence of definite stent thrombosis (assessed
by coronary angiography) of 3.7% in their cohort. The use
of a statin was found significantly more frequent in the
group without stent thrombosis as compared to patients af-
fected by this complication (39.5 vs 5.9%, p <0.01). Ac-
cordingly, statin use was shown to be independently associ-
ated with the reduction of the risk of stent thrombosis (HR
0.09 [95% CI 0.01–0.75], p = 0.03). Nishino and co-work-
ers showed an independent association between the admin-
istration of a statin before stent placement and the reduction
of thrombosis [78]. Since the diagnosis of stent thrombosis
was performed by histological analysis of the “in-stent” tis-
sue arterectomy, these data indicate that also a pre-proced-

Review article Swiss Med Wkly. 2012;142:w13525

Swiss Medical Weekly · PDF of the online version · www.smw.ch Page 4 of 9



ural strategy of statin administration might induce an im-
portant reduction in this complication [78]. These results
strongly support a potential benefit of statin therapy in pre-
vention of coronary stent thrombosis [77].
In partial contrast with these studies, some recent data also
suggested an unexpected positive association between stat-
in treatment and stent thrombosis [79–81]. This paradoxic-
al effect might be related to the potential drug-drug inter-
action on the cytochrome P450 3A4 that metabolises both
statins and clopidogrel [82]. In particular, concomitant stat-
in treatment might inhibit the pharmacological activation
of clopidogrel by cytochrome P450 3A4, thus resulting in
a final impaired inhibition of platelet activities [83]. This
hypothesis was suggested by Brophy and co-workers that
showed that prescription for drugs inhibiting cytochrome
P450 3A4 enzyme was associated with adverse cardiovas-
cular events after percutaneous coronary intervention [80].
Conversely, Wenaweser and co-workers did not confirm
the risky impact of a concomitant treatment with statins (at-
orvastatin or pravastatin) in stent thrombosis [82]. There-
fore, these controversial results did not clarify this import-
ant issue. Differently from proton-pump inhibitors (PPI)
[81], no relevant interference between statins and clopido-
grel has been described [82, 84]. However, the use of med-
ications metabolised by this common pathway might sug-
gest caution during clopidogrel treatment.
In order to indentify some pathophysiological mechanisms
underlying statin-mediated protection, “lipid-lowering”
and “pleiotropic” anti-atherosclerotic activities have been
investigated in human cohort studies. The role of LDL-cho-
lesterol levels in stent thrombosis has not been clarified yet
[85, 86]. Miyamoto and co-workers showed in 2001 that
LDL-cholesterol apheresis (performed immediately before
and after percutaneous transluminal coronary artery an-
gioplasty [PTCA]) prevented stent restenosis [87].
However, no data are available on stent thrombosis.
Even less is known on the potential protective role of HDL-
cholesterol levels of stent thrombosis. Sakakura and co-
workers recently showed an unexpected relationship
between the increase of HDL-cholesterol (5 mg/dl) and
early recurrence (within 1 year) of myocardial infarction
[88]. However, since in their cohort of patients only 24.7%
was previously implanted with a coronary stent [88], the
potential association between HDL-cholesterol and stent
thrombosis remain unexplored. Also the potential different
activities of hydrophilic and lipophilic statins or the con-
comitant use of other lipid improving drugs remain un-
known in stent thrombosis [89].
Statin “pleiotropic” (anti-atherosclerotic and anti-throm-
botic) activities were also investigated with particular focus
on the soluble and cellular mediators mediating thrombus
formation.
In a cohort of patients with peripheral arterial occlusive
diseases, high-dose treatment with atorvastatin has been
shown to reduce thrombin generation and the expression of
tissue factor, P-selectin and GPIIIa on platelet-derived mi-
croparticles [90]. Since patients with previous myocardi-
al infarction and PTCA were excluded from this study, we
cannot know more on the potential direct activity of statins
in the coagulation cascade. On the other hand, statin treat-
ment was associated with ex vivo reduced platelet reactiv-

ity in patients with acute myocardial infarction [91]. This
property might clearly favour a beneficial role of statin on
stent thrombosis, also independently of their lipid-lowering
activity.
Although some controversies still exist [92], serum C-re-
active protein (CRP) levels have been recently shown to
predict stent thrombosis and major cardiovascular events
in patients implanted with coronary DES [62, 93]. Statins
have been shown to reduce C-reactive protein (CRP) pro-
duction in vitro [94] and in vivo [95, 96]. Therefore, these
preliminary studies suggest that statin treatment might re-
duce stent thrombosis via reduction in CRP levels. Ran-
domised placebo-controlled clinical trials are still missing
to address this research question. Also a statin-eluting stent
might be proposed as a useful approach to reduce stent
complications in a porcine coronary model [97, 98]. Given
these preliminary results from basic research and the lack
of data from randomised clinical trials, we cannot make a
useful recommendation on the potential application of the
“local” administration of statins. This strategy might also
avoid the potential adverse effects due to common meta-
bolic pathways in stent-implanted patients.

Conclusions

The potential benefits of statins in patients implanted with
stents have been only marginally studied in coronary artery
disease. Considering a “definite” diagnosis of stent throm-
bosis, only preliminary results from clinical trials indicate
that pre-procedural statin use is associated with a reduction
of this complication early (first month) after coronary stent
placement. On the other hand, these promising studies spe-
cifically focused on coronary stent thrombosis. Thus, sci-
entific evidence is still lacking for other arteries. Consider-
ing the low incidence of stent thrombosis, the realisation of
randomised placebo-controlled clinical trials requires the
enrolment of great numbers of patients. Since this aspect
markedly increases the research costs, we doubt that this
interesting research question will be clarified in the near fu-
ture for statins. Despite these limitations, we believe that
treatment with statins can be considered as a useful system-
ic drug strategy to prevent stent thrombosis. On the other
hand, the local activity of such drugs in eluting stents most
likely will be explored in humans. Although some prom-
ising data exist, the proof of concept on statin-mediated re-
duction of stent thrombosis is still missing. Therefore, the
use of a statin, which has been indicated as a safe treatment
in cardiovascular patients [99], cannot reach a clear recom-
mendation in stent-implanted patients to reduce thrombotic
complications.
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Figures (large format)

Figure 1

In-stent thrombosis: stent thrombosis is a rare but serious complication, often resulting in acute ischaemic events in downstream tissues and
patient death. It is caused by atherothrombotic processes within the lumen of the stent with the subsequent acute occlusion of the vessel. The
thrombus is a heterogeneous tissue, which includes platelets, platelet aggregates, inflammatory cells (eosinophils, neutrophils, macrophages),
entrapped red blood cells (RBC) and necrotic parts of the ruptured atherosclerotic plaques.
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