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Society

of

Cardiology

guidelines

recommend

a

FFR #0.8 to deﬁne a signiﬁcant stenosis.
The pressure gradients in iFR measurements can

2. Escaned J, Echavarria-Pinto M, Garcia-Garcia HM, et al. Prospective
assessment of the diagnostic accuracy of instantaneous wave-free ratio to
assess coronary stenosis relevance: results of ADVISE II International, Multicenter Study (ADenosine Vasodilator Independent Stenosis Evaluation II).

be smaller, leading to a larger relative effect of abso-

J Am Coll Cardiol Intv 2015;8:824–33.

lute pressure changes caused by hydrostatic pressure.

3. Pijls NH, De Bruyne B, Peels K, et al. Measurement of fractional ﬂow reserve

However, this phenomenon is frequently counter-

to assess the functional severity of coronary-artery stenoses. N Engl J Med
1996;334:1703–8.

balanced by a signiﬁcantly lower systemic pressure
during hyperemia in FFR measurements that magniﬁes the relative effect of absolute pressure changes.

4. Tonino PA, De Bruyne B, Pijls NH, et al. Fractional ﬂow reserve versus
angiography for guiding percutaneous coronary intervention. N Engl J Med
2009;360:213–24.

Consequently, the inﬂuence of hydrostatic pressure
is not a matter of iFR or FFR—it affects both methods.
The

transferability

of

intracoronary

pressure

measurements performed in a supine position to the
clinical situation of an upright patient is a general
limitation of all intracoronary measurement methods.
What matters is that revascularization decisions
are largely based on whether observed FFR or iFR
values fall below or above the respective cutoff
values. Operators should be aware of inaccuracies

Aspirin Versus Aspirin
Plus Clopidogrel as
Antithrombotic Treatment
Following Transcatheter
Aortic Valve Replacement With
a Balloon-Expandable Valve

deriving from variations in hydrostatic pressure
associated with anatomic stenosis location.
In conclusion, we must have the strength to criti-

With the ARTE (Aspirin Versus Aspirin þ Clopidogrel

cally appraise the tools we use in clinical practice.

Following Transcatheter Aortic Valve Implantation)

Such assessments are not criticisms of FFR or iFR,

trial Rodés-Cabau et al. (1) added eagerly awaited

but a measure of how physics affects the measure-

evidence

regarding

the

optimal

antithrombotic

ments. The inﬂuence of hydrostatic pressure has

regimen in patients after transcatheter aortic valve

clinical relevance in intermediate stenoses, and

replacement (TAVR). The investigators

implementation of hydrostatic pressure into intra-

that single antiplatelet therapy with aspirin reduces

coronary measurement algorithms would further

the risk of bleeding as compared with dual anti-

improve the methodological accuracy.

platelet therapy with aspirin and clopidogrel. Inci-

revealed

dence of ischemic events such as acute myocardial
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infraction or stroke did not differ between groups.
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increased age, drug-drug interactions, and high body
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mass index. Therefore, in a recent study we hy-
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pothesized that the incidence of HTPR is high in
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TAVR patients as they are old, multimorbid, and
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polymedicated. Indeed, we were able to reveal that

http://dx.doi.org/10.1016/j.jcin.2017.06.035

HTPR to clopidogrel occurs in nearly two-thirds of

Please note: The technical equipment for the dynamic pressure simulator was a
loan from Volcano Corporation. Dr. Escaned has served as speaker at educational events organized by Volcano Corporation. Dr. Davies is a consultant for
Volcano Corporation; and holds licensed patents pertaining to the iFR technology. All other authors have reported that they have no relationships relevant
to the contents of this paper to disclose.

TAVR patients (2). Taken together with the results of

It is well known that there is substantial interindividual variability in pharmacodynamic response,
especially

to

clopidogrel

medication.

Impaired

pharmacodynamic response to antiplatelet medication is called high on-treatment platelet reactivity
(HTPR). Several factors have been reported to be
associated with HTPR, including diabetes mellitus,

the ARTE trial, one could hypothesize that even residual clopidogrel antiplatelet effects may increase
the risk of bleeding, without reducing ischemic
events.
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In TAVR patients, ischemic events are rare and
bleeding events are more frequent. However, Hansson et al. (3) recently reported the incidence of
transcatheter heart valve (THV) thrombosis to be
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7%. THV thrombosis often remains subclinical. However, Ghanem et al. (4) reported that subacute subclinical brain infarctions after TAVR occur in 61% of
patients and are associated with impaired long-term
cognitive function. Unfortunately, THV thrombosis
was not assessed in the ARTE trial. Chakravarty et al.
(5) recently reported in an observational analysis
that oral anticoagulation is superior as compared
with antiplatelet medication in reducing the incidence of THV thrombosis. Currently, randomized
controlled

trials

such

as

GALILEO

(Global

Aspirin þ Clopidogrel Following Transcatheter Aortic Valve Implantation)
randomized clinical trial. J Am Coll Cardiol Intv 2017;10:1357–65.
2. Polzin A, Schleicher M, Seidel H, et al. High on-treatment platelet reactivity
in transcatheter aortic valve implantation patients. Eur J Pharmacol 2015;751:
24–7.
3. Hansson NC, Grove EL, Andersen HR, et al. Transcatheter aortic valve
thrombosis: incidence, predisposing factors, and clinical implications. J Am
Coll Cardiol 2016;68:2059–69.
4. Ghanem A, Dorner J, Schulze-Hagen L, et al. Subacute subclinical
brain infarctions after transcatheter aortic valve implantation negatively
impact cognitive function in long-term follow-up. PloS one 2017;12:
e0168852.

Study Comparing a rivAroxaban-based Antithrombotic

5. Chakravarty T, Sondergaard L, Friedman J, et al. Subclinical leaﬂet
thrombosis in surgical and transcatheter bioprosthetic aortic valves: an

Strategy to an antipLatelet-based Strategy After

observational study. Lancet 2017;389:2383–92.

Transcatheter aortIc vaLve to Optimize Clinical Outcomes) (NCT02556203) and ATLANTIS (Anti-Thrombotic Strategy After Trans-Aortic Valve Implantation

REPLY: Aspirin Versus Aspirin Plus

for Aortic Stenosis) (NCT02664649) investigate a

Clopidogrel as Antithrombotic Treatment

dual antiplatelet therapy versus an anticoagulation-

Following Transcatheter Aortic Valve

based regimen in TAVR patients.

Replacement With a Balloon-Expandable Valve

Based on currently available data, additional
clopidogrel treatment after TAVR seems highly ques-

We have read with interest the letter from Dr. Piayda

tionable. Still, further trials investigating the optimal

and colleagues on the recently published ARTE trial

antithrombotic regime after TAVR are needed.

(1). We agree with the authors on the importance of
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didates, with up to two-thirds of the patients exhibit-
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ing high on-treatment platelet reactivity. However,
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other authors failed to replicate such results and re-
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ported a much lower (w40%) incidence of high on-
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treatment platelet reactivity among TAVR patients

adding evidence-based data to the complex ﬁeld of
valve replacement (TAVR). We think that the results
of the ARTE trial showing both the lack of beneﬁt for
ischemic events and the harmful effects for bleeding
complications of dual (vs. single) antiplatelet therapy
represent an important step forward in the ﬁeld (1).
Dr. Piayda and colleagues referred to the variability
of platelet reactivity to clopidogrel among TAVR can-

http://dx.doi.org/10.1016/j.jcin.2017.05.060

(2). Also, Watanabe et al. (3) showed that about one-

Please note: Dr. Gafoor has served as a proctor and consultant for Abbott
Vascular, Medtronic, and Boston Scientiﬁc. Dr. Sievert has ownership interest in or has received consulting fees, travel expenses, or study honoraries from the following companies: Abbott, Ablative Solutions, Access
Closure, Acoredis, AGA, Ancona Heart, Angiomed, Aptus, Atrium, Avinger,
Bard, Bioventrix, Boston Scientiﬁc, Bridgepoint, Carag, Cardiac Dimensions,
CardioKinetix, CardioMEMS, Cardiox, Celonova, CGuard, Cibiem, Coherex,
Contego, Comed B.V., Covidien, CSI, CVRx, EndoCross, ev3, FlowCardia,
Gardia, Gore, Guided Delivery Systems, Hemoteq, InSeal Medical, InspiredMD, Kona Medical, Lumen Biomedical, HLT, Lifetech, Lutonix, Maya
Medical, Maquet Getinge Group, Medtronic, NDC, Occlutech, Osprey, Ostial,
PendraCare, pfm Medical, Recor, ResMed, Rox Medical, SentreHeart, Spectranetics, SquareOne, St. Jude Medical, Svelte Medical Systems, Terumo,
Trireme, Trivascular, Valtech, Vascular Dynamics, Venus Medical, Veryan,
and Vessix. Dr. Zeus has served as a proctor for Medtronic. All other authors
have reported that they have no relationships relevant to the contents of
this paper to disclose.

third of patients undergoing TAVR presented a
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hyperresponse to clopidogrel therapy leading to very
low platelet reactivity, and this was associated with an
increased rate of severe bleeding events. This reﬂects
the high variability of platelet reactivity according to
different TAVR populations and tests used for its
measurement, and diminishes the potential value of
these tests in the context of TAVR. In fact, the principle
of individualized antiplatelet treatment based on
platelet reactivity tests has already failed in the coronary ﬁeld (4), and the possibility of implementing such
tests in the TAVR arena and obtaining clinically
meaningful results is extremely slim.
Another aspect pointed out by Dr. Piayda and
colleagues relates to subclinical valve thrombosis
post-TAVR. The occurrence of subclinical valve
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