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EDITORIAL

Prolonged dual antiplatelet therapy: a potential mitigator of
the adverse effects of local haemodynamic shear stress in

high-risk coronary regions?

Dual antiplatelet therapy (DAPT) is essential for protection
against stent thrombosis after percutaneous coronary intervention
(PCI). Additionally, the benefits of antiplatelet therapy potentially
extend to the entire coronary vasculature preventing atherothrom-
botic events due to plaque rupture. Since the observed benefits
come at the cost of increased bleeding risk, deciding on the dura-
tion of DAPT (i.e., the time for ceasing DAPT) is critical for long-
term patient outcomes. The recommended duration of DAPT in
the current guidelines ranges from one up to 12 months according
to two standardised criteria: stent type (bare metal stents and gen-
eration of drug-eluting platforms) and clinical presentation (acute
coronary syndrome vs. stable angina)'.

Recent randomised clinical trials have shown benefit in ischae-
mic events with long-duration (>1 year) DAPT, which is in large
part due to a reduction in events unrelated to coronary stents; more
than 50% of the reduction in myocardial infarctions observed with
30-month DAPT (vs. 12-month regimen) was not related to stent
thrombosis in the DAPT trial?, and recurrent myocardial infarc-
tion was the most frequent ischaemic event (5.2%), with definite
stent thrombosis being rare (0.7%), i.e., only a small portion of
ischaemic events, among patients with stents randomised to pla-
cebo in the PEGASUS-TIMI 54 trial’. With a consistent finding
of higher bleeding rates in the prolonged DAPT arms??, identify-

ing those patients with increased systemic thrombotic risk (and
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acceptable bleeding risk) who would benefit most from prolonged
DAPT is of the utmost importance. Therefore, an individualised
approach has been proposed, taking into consideration multiple
patient characteristics for systemic thrombosis, and factors related
to the device and the procedure in the case of stent thrombosis*.

In this context of determining the thrombotic risk, Costa et al’®
report their post hoc analysis from the Prolonging Dual Antiplatelet
Treatment After Grading Stent-Induced Intimal Hyperplasia
(PRODIGY) trial which randomised patients after PCI (balanced

Article, see page 1222

mixture of first- and second-generation drug-eluting stents and
bare metal stents) to either 24- or six-month DAPT with aspirin
and clopidogrel. The post hoc analysis showed a signal of benefit
in two-year clinical outcomes from prolonged DAPT in cases with
angiographic (>30%) luminal narrowing in the left main (LM)
and/or proximal left anterior descending (pLAD) coronary arter-
ies. Regarding stent-related events, there was a 50% reduction in
definite, probable or possible stent thrombosis in patients with
(2.8% for 24-month vs. 5.6% for six-month DAPT; p=0.02) but
not in those without LM/pLAD narrowing irrespective of stent-
ing performed in the LM/pLAD. Of interest, an absolute decrease
in the composite endpoint of cardiovascular death or myocar-
dial infarction was observed after prolonged DAPT in patients
with LM/pLAD narrowing (6.6% for 24-month vs. 8.3% for
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six-month DAPT; p=0.21), whereas there was an absolute increase
in the group without LM/pLAD narrowing (6.2% for 24-month
vs. 4% for six-month DAPT; p=0.15). These findings combined
yielded a trend towards interaction between DAPT duration and
the presence of LM/pLAD lumen narrowing (p=0.056 for inter-
action). Although after adjustment for baseline clinical/angio-
graphic imbalances the rate of major adverse cardiac events did
not differ significantly between patients with and without LM/
pLAD lumen narrowing, and crude differences may be in part
due to more extensive disease and more complex interventional
treatment (larger metal burden) in the group with LM/pLAD nar-
rowing, it is intriguing to speculate that the observed benefit may
also be related to the favourable effect of prolonged DAPT on the
“bystander atherosclerotic disease”.

The study by Costa et al® highlights that the location of the dis-
ease contributes to the conferred risk of future adverse events in
the coronary tree. Local factors, in particular haemodynamic shear
stress (SS), are responsible for the site-specific nature of athero-
sclerosis at both early and advanced stages of the disease®. Low
local SS is known to have a great pro-atherogenic and pro-inflam-
matory effect leading to plaque development/progression in native
regions and augmented intimal hyperplasia in stented areas’.
Recent studies in humans have also demonstrated that low SS
is associated with higher-risk plaque characteristics (larger lipid
burden, thinner fibrous caps, larger density of macrophages), and,
overall, with a higher prevalence of thin-cap atheromas®.

The proximal regions of the left coronary tree — in part due to
the larger vessel calibre contributing to relatively slower blood
velocity — and the outer waist of coronary bifurcations (such as
the left main bifurcation), where flow division and disturbance
occur, are particularly subject to low local SS’. Atherosclerosis
occurs more frequently in these regions, while atherosclerotic
plaques exhibit more positive remodelling and a higher per-
centage of large necrotic cores, with an increased clustering of
thin-cap atheromas in the proximal areas of the coronary tree
compared to the distal ones!®'2, as the authors also point out in
their discussion®. Therefore, the atherosclerotic lesions in the
LM/pLAD culminate more frequently in a vulnerable plaque
phenotype, and, under an ongoing stimulus of low local SS, may
become particularly unstable and lead to future acute coronary
syndromes'!4. A ~5-fold higher incidence of cardiac events has
been demonstrated in lumen narrowings not significant by angi-
ography but featuring a combination of low ESS, large plaque
burden and large necrotic core (53% vs. 9% in lumen narrow-
ings without these characteristics)!®. Plaque fissuring or frank
plaque rupture may occur more frequently in the vulnerable ath-
erosclerotic lesions of the LM/pLAD, while platelet activation
and thrombus formation/growth resulting from plaque disrup-
tion may be enhanced in locations with low pulsatile SS'¢. In
the PROSPECT trial, which prospectively captured the clinical
course of patients presenting with an acute coronary syndrome,
proximal coronary location was a predictor of plaque rupture
among fibroatheromas'.

Prolonged DAPT and local SS in high-risk regions

The high susceptibility of the LM/pLAD coronary region to
vulnerable plaque development, platelet activation/aggregation
and thrombosis may explain the relative benefit from prolonged
antiplatelet therapy in this setting. The hypothesis-generating
results of the study by Costa et al® along with previous ones sup-
port the idea that prolonged therapy may keep “silent” any events
which could cause full-blown thrombosis®>. This protective effect
may be especially evident in the region of the proximal left cor-
onary artery which is more frequently exposed to low local SS.
Local factors contributing to the development of high-risk coro-
nary regions may thus be another item on the list of risk factors
that could help us determine the trade-off between ischaemic and
bleeding risk, and make a well-informed tailored decision on the
optimal duration of DAPT for an individual patient (Figure 1).

PATIENT CHARACTERISTICS

> Acute coronary syndrome (at presentation)

> Male gender

> Diabetes mellitus

> Cigarette smoking

> Left ventricular dysfunction

> Prior ischaemic event (myocardial
infarction, stroke)

> Prior percutaneous coronary intervention

LOCAL FACTORS?
Low shear stress

> Proximal location

> Thin-cap atheroma
— Large plaque burden
— Positive remodelling
— Augmented inflammation

Figure 1..Systemic ischaemic risk (atherothrombosis).

Individual systemic ischaemic risk (atherothrombosis) for
determining the optimal duration of dual antiplatelet therapy
(DAPT) could be assessed according to global patient
characteristics. Local factors could potentially help in tailoring
the decision on DAPT duration. Low haemodynamic shear stress
(SS) is causally related with the development of positively
remodelled inflamed atherosclerotic plaques (thin-cap atheromas).
Proximal coronary locations, in particular the left main artery/
bifurcation and proximal left anterior descending artery, are
exposed to low shear stress; assessment of SS throughout the
coronary vasculature could help in identifying additional high-risk
coronary regions.

Hopefully, future studies will provide more evidence for identify-

ing the optimal risk prediction toolset.
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