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EDITORIAL

Coronary Stent Thrombosis and Mortality: 
Does the Relationship Stand the Test of 
Time?
George V. Moukarbel , MD

The advances in coronary stent technology have 
been tremendous in the past decade, and prac-
ticing interventional cardiologists now enjoy the 

benefits of the current generation devices. Those in-
clude excellent deliverability across tortuous vessels, 
ease of deployment, and significantly reduced rates of 
in-stent restenosis and stent thrombosis. Combined 
with perfected interventional techniques for lesion 
preparation and a background of excellent medical 
therapy, consisting of antiplatelet agents and statins, 
we have been able to provide many patients with a du-
rable therapeutic option that is well tolerated. In partic-
ular, the incidence of stent thrombosis has been low 
(≈0.5%) in recent years.1 In fact, the current guidelines 
for coronary revascularization allow for a shorter du-
ration of postintervention dual-antiplatelet therapy in 
patients with increased bleeding risk.2

Stent thrombosis, however, still carries a significant 
impact on morbidity and mortality. No one can argue 
against this, and the data are clear. Clinical trials have 
reported mortality rates as high as 50% in patients with 
early (within 1  month of the procedure) stent throm-
bosis.3 The sudden development of thrombosis, vastly 

without clear warning signs, is one of the main drivers 
of bad outcome. This is typically associated with an 
acute coronary syndrome event that portends a poor 
prognosis, even when promptly treated.

In this issue of the Journal of the American Heart 
Association (JAHA), Ishihara et al4 report the findings 
of a multicenter retrospective observational registry 
study of patients with stent thrombosis. During the 
years 2008 to 2017, they identified 187 patients with 
Academic Research Consortium definite stent throm-
bosis diagnosed at the time of coronary angiography. 
They report on the long-term outcomes and the clin-
ical predictors of mortality in that cohort of patients. 
They found that the cumulative mortality was ≈15% at 
1 year, with a steady increase up to ≈34% at 10 years. 
They identified the following independent predictors of 
mortality: hemodialysis status, culprit lesion in the left 
main or the left coronary artery, and peak creatine ki-
nase level.

It is important to interpret the results in the context 
of the population studied. The population was pre-
dominantly male (≈85%) patients with a mean age of 
65 years who survived the stent thrombosis event long 
enough to undergo coronary angiography. Therefore, 
there is an inherent selection bias, and the cohort rep-
resents a lower-risk subgroup of all comers with stent 
thrombosis. Nonetheless, the data provided are im-
portant as they pertain to the outcomes of survivors of 
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the initial event. The 1-year mortality rate of near 15% 
is high and reflects the need to aggressively manage 
those patients.

But what are the determinants of overall mortal-
ity after stent thrombosis? A detailed look at the 
Kaplan-Meier curves (Ishihara et al4 Figures 2 and 4B) 
shows that the cumulative cardiac mortality increases 
abruptly in the early period following stent thrombosis 
but appears to increase only slightly beyond 2 years, 
which indicates that the longer-term mortality is mainly 
related to other noncardiac causes. In fact, there was 
no occurrence of cardiac death beyond 5  years. 
Causes of cardiac mortality early after stent throm-
bosis include ventricular dysfunction/failure, recurrent 
fatal infarction (possibly recurrent stent thrombosis), 
and ventricular arrhythmias. The independent predic-
tors of mortality that Ishihara et al identified are in line 
with the mentioned causes: left main or left coronary 
lesions and creatine kinase levels are all surrogate 
markers of large amount of myocardium affected with 
the event.

In addition, survivors of stent thrombosis are likely to 
be maintained on longer-term dual-antiplatelet therapy. 
Therefore, the incidence of bleeding and its associated 
mortality5 are increased and hence this may explain 
the identification of dialysis status in that same study 
as an independent predictor of mortality, given the 
baseline high bleeding risk in patients with advanced 

kidney disease.6,7 Furthermore, these patients are 
more likely to receive future cardiac testing (including 
invasive angiography) to investigate symptoms, there-
fore subjecting them to additional procedures and their 
associated risks.

The findings of Ishihara et al that mortality occurs 
predominantly in the early period following the index 
stent thrombosis event are similar to those of other 
studies. Almalla et al8 reported on 106 patients (mean 
age, 70  years; 80% men) who presented between 
2003 and 2011 with stent thrombosis. They found a 
1-year mortality rate of 24% that increased to 36% at 
long-term follow-up with a median of 5.3 years.

But beyond the early increase in mortality, the out-
comes of patients with stent thrombosis appear to be 
not much different from those who have not experi-
enced such an event. To determine the impact of stent 
thrombosis on long-term survival, one must conduct 
a direct comparison of patients with and without stent 
thrombosis but with similar other clinical characteris-
tics. In a survey of 6545 consecutive patients under-
going percutaneous coronary intervention between 
2010 and 2016, Rozemeijer et al identified 55 patients 
with definite stent thrombosis diagnosed on coronary 
angiography.9 They were compared with patients with-
out stent thrombosis in a 1:4 matching according to 
the indication and date of the intervention. Patients with 
stent thrombosis had a higher prevalence of diabetes 

Figure.  Kaplan-Meier estimates for the risk of death of angiographically confirmed stent 
thrombosis (ST) compared with matched controls.
Reproduced from Rozemeijer R et al 9 under the terms of the Creative Commons Attribution 4.0 
International License (http://creat​iveco​mmons.org/licen​ses/by/4.0/). HR indicates hazard ratio.
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and history of coronary events and intervention. They 
were also more likely to have a left ventricular ejection 
fraction <35% and more complex lesions, thus repre-
senting a higher risk group at baseline. At a median fol-
low-up of 4 years, cumulative mortality was significantly 
higher in patients with stent thrombosis compared with 
their matched controls (27.3% versus 11.3%; P<0.001). 
On close inspection of the mortality curves (Figure), it 
is evident that the abrupt increase in the risk of death 
happens during the first few months after the stent 
thrombosis event. Following that, the 2 curves follow 
parallel courses, with no increased mortality specific 
to patients with history of stent thrombosis over long-
term follow-up, despite having more high-risk clinical 
features at baseline.

How do we summarize the above information 
and apply it to daily clinical practice? Stent throm-
bosis is a major event that carries a high immedi-
ate mortality rate. This increased risk extends into 
the early period in survivors who undergo coronary 
angiography and intervention. Beyond the first few 
months, there seems to be no increased risk of mor-
tality over up to 10 years of follow-up. These find-
ings have direct implications for the management of 
those patients. Survivors of stent thrombosis should 
be followed closely in the first few months after the 
event and treated with aggressive medical therapy 
and continued dual-antiplatelet therapy, while bal-
ancing their thrombosis and bleeding risks. Beyond 
the early phase, unless there has been recurrence 
of events, therapy could potentially be scaled down 
to a single antiplatelet agent following a shared 
decision-making process that includes a detailed 
discussion of risks and benefits and the patients 
followed up according to the prevailing standard 
of care, including withholding antiplatelet therapy 
when needed before noncardiac procedures. As we 
gather more data on stent thrombosis events with 
the current generation devices, more solid recom-
mendations can be made about the management of 
these patients.
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