
Letters to the Editor

What Is the Best
Measure of Thrombotic
Risks—Pretreatment Platelet
Aggregation, Clopidogrel
Responsiveness, or
Posttreatment Platelet
Aggregation?

TO THE EDITOR

Recently, Heptinstall et al. [1] reported a marginally
greater baseline ADP-induced platelet aggregation in
four volunteers with clopidogrel resistance following
300 mg dose. The authors suggested that pretreatment
ADP responsiveness may be a predictor of clopidogrel
resistance. In our earlier study of 96 patients treated with
a 300 mg clopidogrel load and 75 mg maintenance dose
for coronary stenting, we found that � 30% were resist-
ant at days 1 and 5 and 15% were resistant at day 30.
Our study also demonstrated that patients in the highest
tertile of pretreatment aggregation remained the most
reactive at 24 hr after treatment. We suggested that these
patients may have the least antithrombotic protection [2].
We since have hypothesized that the occurrence of clopi-
dogrel resistance might be related to the inadequacy of a
300 mg loading dose to provide sufficient active metabo-
lite generation to arrest platelet reactivity in a significant
number of patients [3].
In a subsequent study of 62 patients undergoing cor-

onary stenting, the relations of pretreatment aggrega-
tion, posttreatment aggregation, and clopidogrel res-
ponsiveness were further elucidated. We found that
some nonresponders had low pretreatment reactivity
and that some responders had high posttreatment reac-
tivity. Thus, the evaluation of thrombotic risk based
on pretreatment reactivity or clopidogrel responsive-
ness appeared flawed and overestimated or underesti-
mated the thrombotic risk in selected patients. Based
on these findings, we further hypothesized that the
most reliable predictor of thrombotic risk would be
posttreatment platelet reactivity [4]. This hypothesis

was now tested in a larger investigation of posttreat-
ment platelet reactivity in 100 patients without stent
thrombosis and 20 patients with stent thrombosis
(SAT) [5]. In this study, in addition to platelet aggre-
gation, the flow cytometric evaluation of ADP-stimu-
lated active GP IIb/IIIa expression and the P2Y12 reac-
tivity ratio were measured as indicators of P2Y12 reac-
tivity. More than 60% of patients who suffered with
stent thrombosis had high posttreatment reactivity
(> 75th percentile of posttreatment reactivity in the
group of patients without SAT). Moreover, high post-
treatment platelet reactivity was accompanied by
greater active GP IIb/IIIa receptor expression and
P2Y12 reactivity ratio. Furthermore, in subsequent com--
parative studies where patients treated with either 300
or 600 mg clopidogrel, patients treated with 600 mg
clopidogrel loading dose had superior early platelet
inhibition and also a significantly lower incidence of
clopidogrel resistance (8% with 600 mg vs. 28–32%
with 300 mg) [6,7]. The latter group also had a lower
incidence of myocardial marker release. The results
from the latter two larger studies revealed that post-
treatment platelet reactivity is the superior indicator of
thrombotic risk and that clopidogrel resistance can be
overcome in part by a larger loading dose. Further in-
vestigations are required to solidify the link between
high posttreatment platelet reactivity and the occur-
rence of adverse ischemic events.
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TO THE EDITOR

We read with interest the paper by Sakthi et al. [1]
and the accompanying editorial by Turi [2] regarding
the matter of discordance between Dopper echo assess-
ment of the trans-aortic valve gradient in the setting of
valvular aortic stenosis and the invasively-determined
gradient measured at cardiac catheterization. As is
always the case in medicine, information on which to
base clinical decisions should be accurate, reliable and
reproducible. In other words, things need to be done
correctly. In the matter of measuring the transvalvular
gradient at cardiac catheterization—a seemingly simple
task—the numbers of ways to do this incorrectly is
staggering. Dr. Turi eloquently, and correctly, speaks to
this in his editorial. And, in fact, he is absolutely right
on target in the last two sentences of his article. Such
sentiments have been periodically repeated in the pages
of this journal [3]. However, notwithstanding the fact
that common sources of error in this exercise remain
distressingly common, the observations of Sakthi and
the hypotheses proferred—namely that in the setting of
marked arterial hypertension there may be a misrepre-
sentation of the ‘‘true’’ transvalvular gradient—do have
both a theoretical basis [4] as well as an empirically-
verified basis [5].
Given the frequencies of systolic arterial hyperten-

sion and aortic valve disease in our aging population,
greater appreciation of some of the limitations of ‘‘tra-
ditional’’ approaches (themselves derived in popu-
lations distinctly different from current cath lab popula-
tions) is recommended. Additionally, the value of
hemodynamic determinations at different physiologic

states may be of particular value. Repeat gradient and
output determinations following acute pharmacologic
reduction of these occasionally marked elevations of
systolic arterial pressure may be of clinical relevance
[3,4].

Thus, we should not conclude that all errors in this
setting are operator-related and due to less than rigor-
ous technique. While we agree with the sentiment that
errors in technique (as indicated by Turi) leading to
such ‘‘discordance’’ are, in fact, due to improper tech-
nique, there does remain the possibility that there may
be a real hemodynamic basis for such observations. We
applaud both Sakthi et al. and Turi for their insightful
observations and much-needed circumspection, respec-
tively.

Warren K. Laskey, MD
Larry Osborne, MD
University of New Mexico School of Medicine
Albuquerque, New Mexico
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