
Letter to the Editor

The Kounis Syndrome in
Everolimus-Eluting Stents and
Paclitaxel-Eluting Stents

TO THE EDITOR

The 2-year results from the SPIRIT III randomized
trial published in Catheterization Cardiovascular Inter-
ventions [1] showed that patients undergoing stenting
of target lesions with jailed side branches with the thin
strut everolimus eluting stent had lower rates of myo-
cardial infarction and target lesion revascularization
compared with the thiker strut paclitaxel eluting stent
(2.9% vs. 10.3% and 3.9% vs. 10.3%, respectively)
with comparable rates of cardiac death (1.9% vs.
1.7%). Although the causes of these disparities were
characterized as uncertain, potential explanations were
given as thicknes of strut, differences in the polymer
coatings and physical flow obstruction, and/or throm-
bogenicity near or within the jailed side branch. Simi-
larly, the SPIRIT IV trial [2] showed 75% reduction in
stent thrombosis favoring everolimus when compared
with paclitaxel stents but only in nondiabetics. In the
latter, neither percentage of diabetic women nor possi-
ble causes were given. This point is crucial because
about 24.6% of population are sensitized to nickel,
whereas only 10.2% to cobalt and 8.7% to chromium
with female prevalence [3]. Paclitaxel-eluting and other
first generation stents use a 316L stainless strut con-
taining nickel, chromium, manganese, titanium, and
molybdenum, whereas the second-generation everoli-
mus-eluting stents release less than 2% nickel ions and
use a cobalt-chromium strut.
Pathology and thrombus aspiration findings point to-

ward hypersensitivity inflammation with infiltration of
eosinophils, macrophages, T-lymphocytes, and mast
cells [4]. Platelet activation leads to stent thrombosis.
Human platelets bring and are activated through recep-
tors for multiple agonists mainly thromboxane, ADP,
thrombin, and glycoprotein IIb/IIIa. However, a subset
of platelets contains FCeRI and FCeRII IgE receptors,
which are activated by antigens [5]. Hypersensitivity
reactions are associated with stent implantation, and
acute coronary events associated with hypersensitivity
reactions constitute the Kounis syndrome [6], which
has been implicated in the development of acute early

and late stent thrombosis. Stent thrombosis seems to
correspond temporally with early, late, and chronic
hypersensitivity inflammation after persistent, repeti-
tive, or continuous allergen exposure [7].
Stent components such as metals, polymer, and first-

generation eluted drugs are all potential antigens ready
to ‘‘join forces’’ and react with platelets to induce
Kounis syndrome [8]. It is known that simultaneous
exposure to several antigens can trigger mediator
release, and the corresponding IgE antibodies, despite
their different specificities, can have additive effects
[9]. Experimentally induced platelet activation in
human plasma by thrombin or ADP can be inhibited
by antihistames [10].
Avoiding persistent, prolonged, and chronic multiple

antigen exposure may prevent platelet activation and
minimize intrastent thrombosis.
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