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Abstract: The development of coronary stents has represented a revolution in the treatment
of coronary heart disease. Beyond their many advantages, stents also have their limitations
and complications. Allergic reactions to coronary stents are more common than acknowl-
edged. These stented patients are exposed to foreign substances inserted in direct contact
with the coronary intima. Hypersensitivity to stent components and drugs prescribed after
stent insertion together with any environmental exposure seem to contribute to these adverse
reactions. Patients can present to the hospital with a wide range of symptoms and multiple
complications, the most important ones being instent restenosis and stent thrombosis.
Although not very common (and not always easy to identify), allergic reactions after
coronary or peripheral stents should be taken into account. Careful selection of patients
(for elective stent implantation) depending on the propensity to allergies, although hard to
achieve, represents a key factor in reducing the number of these complications.
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Introduction

Cardiovascular diseases are disorders that involve the heart or blood vessels and are
considered to be the leading cause of morbidity and mortality worldwide." Since the
first balloon dilations in 1977, coronary angioplasty has become the main therapy
for coronary heart disease.”

Main drawbacks arising from balloon angioplasty — elastic recoil of the vessel
and coronary dissections — have been diminished by stent implantation. The first
coronary stent implantation in a human being in 1984 represented a huge step
forward in treating these patients.

Over 2 million stents are being implanted annually worldwide, the majority of
them pharmacologically active.® Although this is a revolutionary step in treating
coronary patients, stents — just like any other therapy — are also prone to complica-
tions or side effects.

During percutaneous coronary interventions (PCI), an expandable coronary stent is
placed inside the culprit artery and arterial injury is an inevitable consequence of all
interventional procedures; this injury initiates a cascade of cellular and molecular events.

Stents are usually metal made, nickel, cobalt and chromium being the most
common. Both cutaneous and extracutaneous allergic reactions, together with
delayed-type hypersensitivity due to chronic metal exposure are well known
and documented in the literature (stent thrombosis, instent restenosis, inflam-
mation, pain).
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Despite repeated attempts and research to further
understand this pathology, the association between metal
sensitivity and allergic response to intravascular stents
remain to be discovered.

This review can provide an update on the current infor-
mation in this domain and can be very useful for doctors

who come across and manage patients with these conditions.

Main Issues
The main complications of stent implantation are repre-
sented by instent restenosis and stent thrombosis.*

Coronary restenosis is the consequence of intimal
hyperplasia as a response to injury from balloon/stent.
This was a major challenge which was greatly reduced
after the appearance of stents impregnated with active
substances, the so-called drug eluting stents (DES). The
first published studies with DES (RAVEL, SIRIUS)
showed a much lower rate of restenosis compared to
bare metal stents.*’ Subsequently, numerous researches
have confirmed the obvious advantages of DES.*'°

Nowadays, the incidence of instent restenosis in all
invasive coronary procedures is around 10-15% and the
main treatment is usually the insertion of another stent or
Drug Eluting Balloon Angioplasty (DEBA)."!

Stent thrombosis is a rare but sometimes critical PCI
complication that can lead to myocardial infarction or
death.'? The incidence of stent thrombosis ranges between

0.5% and 2% and may occur despite recent progress in
13-15

antiplatelet therapy and technique.
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The question has sometimes been raised whether these
main complications (restenosis and stent thrombosis) may
be related to allergies or hypersensitivity to the stent
materials. Therefore, current research is focused on the
safety of coronary stents.

DES hypersensitivity reactions represent an increasing
challenge and may be the result of eluted drugs or intrinsic
metals and stent polymers — see Figure 1. Sometimes
antiplatelet medication may be involved so the causality
relationship is not very easy to establish.

During the last 30 years there has been a growing
concern within the medical and patient communities
about possible allergic (hypersensitivity) reactions to for-
eign materials implanted in the body.

One of the main question is whether hypersensitivity
reactions to materials from intracoronary artery stents
could be associated with instent restenosis and thrombosis.

Instent Restenosis
Bare metal stents are made from stainless steel, which is
a steel with added nickel and chromium, nickel being one
of the most common causes of allergic contact dermatitis.
DES contain, in addition to metal frame, a polymer coat-
ing (permanent or biodegradable) in which the antiproli-
ferative drug is printed.

Conceptually, any stent component may induce
immune-mediated thrombosis or restenosis in hypersensi-
tive patients. Cases about such detrimental response of

antiproliferative drugs and polymer coatings of drug-
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eluting stents have been reported,'® but it remains uncer-
tain whether stent metal components may induce local
implant failure when used in patients with metal allergy.

Case reports of nickel allergies have been published
since 1980, with estimates of a 10% overall incidence in
the general population. Because it is thought that piercing
sensitization is the cause in the majority of cases, inci-
dence in women is higher, between 14% and 20%."”

Most of the reported cases of nickel allergy manifest as
a common contact dermatitis, but patients with nickel-
containing medical implants who develop nickel allergy
typically have a more pronounced systemic response,
which frequently include diffuse eczematous rash with
no or poor response to corticosteroids.

Hypersensitive skin reactions are more often described
to nickel, but allergic signs or symptoms can also occur in
other metals such as cobalt, chromium, molybdenum, and
gold."®

Since 1995, coronary stents used worldwide have been
designed using 316 L stainless steel, cobalt-chromium alloy
or platinum-chromium alloy platforms and recently - plati-
num-chromate (18-20%), and molybdenum (2.7-9.7%).

After the implantation of a stent that contains nickel,
the metal is steadily released into the systemic circulation,
promoting the expression of intercellular adhesion mole-
cule-1 (ICAM-1) on endothelial cells, which plays an
important role in the recruitment of inflammatory cells
from the bloodstream." In allergic cases, the release of
metal ions after skin contact induces a type IV hypersen-
sitivity ~ reaction  mediated by  allergen-specific
T lymphocytes, manifesting as a red pruritic rash with
areas of vesiculation and triggering excessive immunolo-
gic response.?’!

Despite massive technological advance in production
of stents, instent restenosis remains a major clinical pro-
blem and the factors predisposing to restenosis are still
largely unknown.

Restenosis usually appears within 3—6 months after inter-
vention but may also occur later.”>>* It is often defined as
target lesion revascularization and the incidence in traditional
stents is usually reported between 10% and 30%.2**°

Contact allergy to metal ions eluted from the stainless
steel stents, mostly nickel, chromate and molybdenum, has
been suggested to be a factor that contributes to instent
restenosis.

In this regard, some clinical studies have suggested
a higher risk of restenosis in patients who were found to

be patch-test positive for metal allergy after stent
placement.?”-*®

However, the results of the studies are contradictory
and there is still no firm conclusion in this area.

In the early 2000s, despite limited data, Food and Drug
Administration warns against stent implantation in patients
with a history of metal allergy and initiated Research on
Adverse Drug/Device events And Reports (RADAR) pro-
ject who reviews potentially causal associations between
therapeutic agents and adverse events.”’

In October 2003, an FDA advisory described 50 hyper-
sensitivity cases after CYPHER stent implantation®® with
symptoms like rash, dyspnea, hives, itching and fevers, but
one month later (November 2003), a follow-up advisory
indicated that almost all of the hypersensitivity reactions
were caused by standard drug therapy associated with stent
implantation.®'

RADAR investigators assessed all available cases for
the possibility that DES components may be a cause of
hypersensitivity reactions and this was the first study that
assessed hypersensitivity-like reactions that occurred after
DES placement.

Within 2 weeks after stent implantation, 85% of these
patients developed symptoms, including rash (78%), itch-
ing (27%), hives (23%), fever (13%) and anaphylaxis
(6%). Symptoms persisted >30 days in 50% of patients
and were classified as serious in 95% of cases, 34%
needed emergent intervention and 18% hospitalization.

In only 17 of 262 cases of hypersensitivity cases
reported to the FDA, the stent itself appears to be the
most probable cause of hypersensitivity signs.

According to specific WHO criteria (which classify
causal associations as certain, probable, possible, or unli-
kely), only one event was certainly caused by a DES, nine
were probably caused by DES, and an additional seven
cases of probable or certain hypersensitivity caused by
a DES were identified later.** In two cases, allergy signs
were certainly caused by clopidogrel. In four patients with
focal hypersensitivity, the necroptic exam found instent
eosinophilic infiltrates and poor intimal healing as late as
18 months after implantation, possibly caused by DES.

RADAR study concluded that both metallic and non-
metallic components of DES could induce hypersensitiv-
ity. Regarding the drugs impregnated in the stents,
Sirolimus is an unlikely cause of hypersensitivity because
it typically reduces eosinophilic infiltration and histamine

release and has been associated with low rates of

International Journal of General Medicine 2021:14

https:

4329

Dove:


https://www.dovepress.com
https://www.dovepress.com

Chioncel et al

Dove

hypersensitivity,>> but the incidence of allergic reactions to
Paclitaxel itself is not known.**

The polymer matrix can fragment and expose metal
structure,”” raising concern that nickel, chrome and molyb-
denum may induce hypersensitivity, so polymer coating
could cause late and persistent allergic reactions.*®

In conclusion, study findings suggest that local and
systemic hypersensitivity can develop in response to
implantation of DES in coronary arteries. But because
clinical trials with thousands of patients have not reported
increased mortality with DES compared to bare-metal

stents,”’38

the incidence of fatal hypersensitivity events
due to DES is likely to be very low.

The relationship between metal allergic reaction and
development of instent restenosis in patients treated with
316 L stainless steel stents has been investigated before. In
general, prior clinical studies have suggested an increased
propensity for recurrent restenosis in patients with metal
hypersensitivity.

Koster et al?¢

showed that a delayed hypersensitivity
reaction to nickel and molybdenum might be a part of the
inflammatory process and one of the triggering factors of
restenosis. His group performed patch testing for metal
allergies on 131 patients undergoing repeated angiography
for suspected restenosis approximately 6 months after bare
metal stenting. Of these, all 10 patients who had positive
patch reactions were found to have instent restenosis. In
contrast, only 79 (65%) of the remaining 121 patients
(who were patch-negative) had restenosis. So the statisti-
cally significant difference (p=0.03) suggests that the aller-
gic reaction to implanted metal was a trigger for restenosis.

In the same pattern, lijima et al*’ found that positive
patch test was a significant predictor of recurrent restenosis
in patients treated with 316 L stainless steel stents (p=0.02).

1*° enrolled

Another research from Aliagaoglu et a
256 patients who had received cobalt chromium coron-
ary stent. Coronary angiography and patch testing were
performed independently in 61 cases and instent rest-
enosis was found in 31 of them. According to the patch
test results, 7 of 31 patients (23%) from the restenosis
group had nickel contact allergy, while none of the 30
patients (0%) from the non-restenosis group had nickel
allergy and the difference was found to be statistically
significant (p ~ 0.006). Therefore, the results of the
study showed a correlation between nickel allergy and
instent restenosis in patients treated with cobalt chro-

mium stents.

Specific concern was raised with regard to gold-plated

stents that appeared to induce systemic or focal

hypersensitivity.

Svedman et al?%4%4!

investigated any possible relation-
ship between contact allergy to stent material, especially
nickel and gold, and coronary artery restenosis. They
found that the rates of restenosis were higher in gold-
allergic versus nonallergic patients. Such stents are no
longer in use.

In another study, Saito et al looked for a correlation
between patch positivity and restenosis in stented
patients.*? Thus, patch positivity was significantly more fre-
quent (p~0.02) in a group with recurrent restenosis (9/23)
compared with the nonrecurrence group (5/42), leading the
authors to suggest that the tissue reaction to the metal com-
ponent of 316 L, especially nickel, may play an important
role in chronic refractory restenosis.

Coronary stents are not the only ones that can determine
hypersensitivity. There are also cases of peripheral stents
(made of Nitinol, with high nickel content) described in
the literature, which led to allergic reactions.*

There are some reported cases of significant stent
allergy, which needed removal of the nickel-containing
medical device (which may or may not be feasible).

In another example — a 70-year-old female developed
generalized pruritus and rash, which appeared shortly after
implantation of an iliac metallic stent; the only way to
relieve the symptoms was the removal of the stent.**

Similarly, there have been reports of severe systemic
symptoms occurring after the placement of metallic patent
foramen ovale closure devices, symptoms who had
resolved with the removal of the device.*’

In another study on 47 patients who underwent patent
foramen ovale closure using an Amplatzer device (50%
nickel), 5 patients (of the 8 subsequently identified as
nickel-allergic by patch testing) reported an increase in
the frequency of migraine headaches, chest pain, and pal-
pitations after device placement, significantly more fre-
quent than reported by nonallergic control subjects.*®
However, there were no implant failure or detectable dif-
ferences in device performance in the allergy group com-
pared with control subjects.

On the other hand, Norgaz et al did not found any
difference between nickel allergy in restenosis patients vs
non-restenosis cases.*” Therefore, the study did not sup-
port the relationship between nickel allergy and the devel-
opment of restenosis in patients having stainless steel
stents.
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Another small study from Denmark identified 17
patients who had been stented in the recent past and
developed dermatitis as an allergy to nickel or
chromium.*® Only 2 patients had to repeat coronary inter-
vention, statistically similar to nonallergic patients.

In Slodownik analysis 99 patients were followed — 70
patients had patent stents at the second angiogram (patent
stent group) and 29 were found to have instent restenosis
(restenosis group).*’ Twenty-eight (28.3%) patients were
found to have an allergy to at least one metal. There was
no significant difference in the prevalence of metal allergy
between the patent stent group and the restenosis group
(28.6 and 27.6%, respectively; p = 0.921). Their results do
not sustain the theory that metal allergy plays a role in the
pathogenesis of instent restenosis.

Another retrospective study also suggests that coronary
stent implantation in patients with a history of metal
allergy is not associated with adverse early or late cardio-
vascular outcomes. Romero-Brufau et al compared 29
metal-allergic patients who underwent coronary stent
implantation to a nonallergic group (250 patients) matched
for demographics and a propensity for allergy to metal.>
There were no differences in the number of segments
treated, stents placed, and frequency of drug-eluting stent
usage. Regarding in-hospital death, myocardial infarction,
30-day mortality and MI, 4-year mortality, target lesion
revascularization (TLR) and death/MI/TLR no statistical
differences were found.

Considering all these, clinical outcomes after stent
placement in patients with a history of metal allergy
remains unclear and mechanisms remain incompletely
understood.

Hypersensitivity reactions can be caused not only by
the metal matrix of the stent, but also by the polymeric
coating (in the case of DES).

Structure of DES includes a polymer matrix, which
allow the delivery of antiproliferative drugs to inhibit
vascular smooth muscle cell growth.

First-generation DES was based on biostable polymeric
drug carriers, such as poly(ethylene-co-vinyl acetate)
(PEVA), poly(n-butyl methacrylate) (PBMA), and poly
(styrene-b-isobutylene-b-styrene) block polymers (SIBS).
Hypersensitivity reactions have been reported’'->* and the
persistence of polymer coatings after drug release, causing
poor reendothelialization and favoring late stent
thrombosis.””

Therefore, second-generation DES was developed with

biodegradable polymers able to degrade (in a period of 6—

24 months) once its function is fulfilled. This resulted in
a decrease in late and very late stent-thrombosis and also
hypersensitivity reactions.

Typical representatives of biodegradable polymers
(who degrade physiologically by hydrolysis) are polyhy-
droxycarboxylic acids, like poly-glycolide (PGA), poly-
lactides (PLA), and poly-caprolactone (PCL). PLA has
been intensely tested as temporary stent material in cardi-
ology due to its long track records of in vivo
biocompatibility.’* Some polymers (considered to be
more biocompatible), such as synthetic PLA, need years
to degrade and therefore carry a risk of late and very late
stent-thrombosis. In addition PGA, may generate frag-
ments potentially leading to emboli.”®> Therefore, biore-
sorbable polymers are not without risks and are a work
in progress.”®

Second- and third-generation DES use biomimetic
polymers (such as phosphorylcholine — PC, poly-
vinylidene fluoride-hexafluoropropylene — PVDF-HFP, or
the BioLinx polymer), which do not interfere with stent
reendothelialization.”’

Recently, biodegradable polymers (such as PLA and
polylactide-co-glycolide — PLGA), and polymer-free DES
were  extensively  studied to  optimize their
biocompatibility.>®

However, several studies report that patients treated
with polymer-free stents show similar clinical outcomes
to those treated with durable polymer DES in terms of
mortality, stent thrombosis, and long-term efficacy.>

The idea of a fully biodegradable scaffold may reduce
the requirements for a long-term dual antiplatelet therapy
and facilitate the return of vessel vasomotion.®® Clinically
approved scaffolds are mostly based on PLA (a polyL-
lactide - PLLA and a polyD,L-lactide - PDLLA).
Currently, there are some drawbacks regarding aggressive
inflammatory reactions during polymer erosion leading to
instent restenosis.®'

Therefore, the future tasks for the development of
biomaterials used for medical applications are not only to
adapt stent designs, but to find and promote biomaterials

with antithrombotic and anti-inflammatory properties.

Stent Thrombosis/Kounis Syndrome
Stent thrombosis is a dramatic complication of coronary
stenting, often presented as acute myocardial infarction or
even sudden death. Based on the stent implantation
moment, stent thrombosis can be classified as early (0—
30 days post stent implantation); late (>30 days); very late
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(>12 months). Late and very late stent thrombosis are
associated with a variety of causes, such as poor endothe-
lialization, inflammation, delayed healing, neoathero-
sclerosis and local hypersensitivity reaction.®> Cases of
stent thrombosis due to stent allergy”’=® have been
reported even 2-3 years after stent implantation because
nickel sensitization may persist for many years.®®

Stent thrombosis is the result of serial adhesion, activa-
tion and aggregation of platelets. Platelet aggregation is
the result of GP IIb/Illa receptor binding with fibrinogen
and interaction with VWF. Thrombin converts fibrinogen
to fibrin, which serves as a stable matrix for the creation of
thrombus. Therefore, receptors for hypersensitivity media-
tors are also participating in platelet activation and these
mediators are derived from the allergic unit of eosinophils
and mast cells.** This can explain why patients can
develop stent thrombosis during an allergic episode.

On the other hand, local endothelial inflammation
(intercellular adhesion molecule-1 that recruits inflamma-
tory cells from the bloodstream®’) and excessive immune
response (a type IV hypersensitivity reaction mediated by
allergen-specific T lymphocytes'”) play important roles in
the occurrence of stent thrombosis.

Chronic inflammation and endothelial dysfunction
induce neoatherosclerosis on the long term inside both bare
metal and drug-eluting stents, and the disruption of neoather-
osclerotic plaques plays an important role in the occurrence
of late, and especially, very late stent thrombosis.® Since
inflammation is one of the main causes of stent thrombosis,’’
the systemic administration of anti-inflammatory or immu-
nosuppressive therapy (oral steroids after PCI when a metal
allergy is confirmed), in addition to double antiplatelet ther-
apy, might be beneficial in suppressing the vascular inflam-
mation and lowering the rates of stent thrombosis.®® 7

Konishi et al reported a case with recurrent stent
thrombosis in a patient with proved stent allergy who
can benefit of systemic corticotherapy.’’' Besides antiplate-
let therapy, low doses of steroids might confer clinical
benefits and lower the incidence of stent thrombosis due
to their anti-inflammatory properties.

In a post-mortem study, eosinophilic infiltrations were
observed at the site of the stent in patients with stent
thrombosis associated with stent allergies.”'”?

Therefore, patients who develop repetitive stent throm-
bosis after stent implantation should undergo patch testing
in search of metal allergy.

Recent studies have reported a low incidence of stent
thrombosis after implantation of bioresorbable vascular

scaffolds where the risk is markedly decreased after the
elution of the anti-proliferative drug and the resorption of
the scaffold. This evidence may be very important in
patients presenting with stent allergy undergoing PCI
who might benefit from these devices.”

Another situation in which coronary heart disease
interferes with allergic pathogenic processes is Kounis
syndrome.

Kounis syndrome is an acute coronary syndrome, sec-
ondary to an allergic reaction. In these cases, cytokine
release might precipitate coronary spasm, plaque rupture,
or stent thrombosis.

There are 3 types described — type III (about 5% of
Kounis syndrome cases) includes patients with coronary
artery stent thrombosis as a result of an allergic reaction,
with histologically demonstrated presence of mast cells
and eosinophils from the aspirated thrombus.”*">

Multiple cases of type III Kounis syndrome have been
reported in the literature.

Tzanis et al described a curious case of early stent
thrombosis (4 days after implantation) following an aller-
gic reaction to food consumption in a 70-year-old man.”®

In another report, Tripolino et al described the case of
a 47-year-old man with acute stent thrombosis, as
a consequence of allergic reaction to contrast media.”’
After 30 min from the end of angioplasty (LAD stenting),
the patient experienced nausea, sweating, chest pain, gen-
eralized itching followed by the appearance of cutaneous
erythema. ECG revealed significant ST segment elevation
in V2-V5 and immediate coronary angiography showed
complete stent thrombosis.

The treatment included hydrocortisone, chlorphenira-
mine, oxygen, saline infusion and angioplasty was
repeated with good result.

Michas et al reported a case of ST elevation myocardial
infarction due to stent thrombosis in the setting of an
allergic reaction associated with mushroom
consumption.”®

Kounis syndrome may be another example of the link
between stent implantation and allergic reactions, some-
times resulting in serious complications such as restenosis
and stent thrombosis — see Table 1.

A special care should be provided for patients with
multiple autoimmune syndromes and stent implantation.”’

In diabetic patients, atherosclerosis is more persistent
and aggressive than in non-diabetic patients and cardio-
vascular risk is particularly high; therefore, ischaemic
heart disease and stroke cases are more than double in
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Table | Studies or Case Reports About Stents' Side Effects

Instent Restenosis

Koster et al*® (2000)

lijima et al*” (2005)

Aliagaoglu et al*® (2012)

Svedman et al”®***' (2005, 2006, 2009)
Saito et al*? (2009)

Norgaz et al*’ (2005)

Thyssen et al*® (2011)

Slodovnik et al*’ (2018)
Romero-Bruffau et al*® (2012)

100% restenosis (patch-positive) vs 65% restenosis (patch-negative) p=0.03
Patch test — significant predictor of restenosis p = 0.02
23% restenosis (patch-positive) vs 0% restenosis (patch-negative) p = 0.006
Restenosis rate higher in gold stents

Restenosis group: 39% patch-positive vs | 1% patch-negative p = 0.02
No difference in spite of restenosis

Similar rate of restenosis

No restenosis difference between patch-positive and patch-negative p = 0921

No difference of main endpoints (metal allergy vs no metal allergy)

Stent Thrombosis

Konishi et al”' (2015)
Nebeker>? (2006)
Stone®® (2004)

Reccurent stent thrombosis in patient with metal allergy
Eosinophilic infiltrates in patients with stent thrombosis (post-mortem study)

Stent thrombosis due to stent allergy

Kounis Syndrome

Tzanis’® (2017)
Tripolino”” (2019)
Michas’® (2017)

Early stent thrombosis after allergic reaction
Acute stent thrombosis after allergic reaction to contrast media

Stent thrombosis after mushroom allergy

Skin Reactions

RADAR? (2003)
Guntani et al** (2020)

17 from 262 patients: rash, itching, hives, fever, anaphylaxis

Generalized pruritus after iliac metallic stent

diabetic than in the non-diabetic population.®® This is the
reason why the treatment of diabetic patients with coron-
ary heart disease must be much more intensive; drug-
eluting stents (DES) are thus a big step forward in the
field of interventional therapies in these patients.

However, both stent thrombosis and instent restenosis are
more common in patients with diabetes. Restenosis after
stenting, caused by neointimal hyperplasia, remains a major
concern, especially for the diabetic population. In a meta-
analysis of six studies, the average restenosis rates among
patients with diabetes were 50% higher than in non-
diabetics.®’

Diabetes is also a major risk factor for stent thrombosis. In
one study, the rate of stent thrombosis was 1.8 times higher in
diabetic than in nondiabetic patients (3.2% vs 1.7%).%*

These are some of the reasons why coronary artery by-
pass grafting is often preferred to angioplasty in diabetic
patients. However, there is no strong evidence of a higher
risk of hypersensitivity to stents in diabetic patients than in
non-diabetic patients.

On the other hand, experts do not consider the risk of
allergies secondary to stent implant to be a major issue.

Morton Kern responded with a triple NO for this issue
of coronary stents. NO, I do not test for nickel allergy. NO,
I do not treat patients for nickel allergy. And, finally, NO,
I do not pick stents based on fear of allergy.®

Dr. Greg Stone from Columbia University, NYC, also
commented, “Most studies have not found a firm relation-
ship between nickel allergy and restenosis”.

So despite the theoretical evidence and reported cases
regarding the relationship between the stent implant and
subsequent allergic reactions, we cannot currently know
the magnitude of this problem.

Despite the fact that it is a life-saving therapy, coronary
stents can occasionally cause serious adverse events for
those patients. The metallic matrix, polymer coating,
eluted drugs, antiplatelets and other drugs (which the
stented patients are taking) act as strong antigenic complex
able to induce an allergic reaction and some complications
like instent restenosis and stent thrombosis.***

New solid trials and evidence based guidelines for risk
assessment, diagnostic testing and treatment are needed.
Similar reactions may occur after other types of surgery
with or without inoculation of materials considered non-self.
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Conclusions

Although restenosis and stent thrombosis are regarded as
multifactorial complications, procedural, clinical and
angiographic variables have also been incriminated.

Specialists must educate colleagues about these poten-
tial complications. Patients should be questioned regarding
their allergic history and advised about increased risks
prior to the placement of intracoronary stents.

Although there are voices that minimize this connec-
tion, the problem should not be neglected.

At least in stented patients suffering from recurrent
restenosis or stent thrombosis, hypersensitivity to stent
components probably plays an important role and should
be a major concern. It remains to be proved whether in
these cases anti-inflammatory or immunosuppressive
therapy (on top of double antiplatelet medication) may
be useful to limit these side effects.
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