Curr Allergy Asthma Rep
DOI 10.1007/s11882-010-0152-9

Allergic Reactions to Clopidogrel and Cross-Reactivity

to Other Agents

Juzar Lokhandwala - Patricia J. M. Best -
Yvette Henry - Peter B. Berger

© Springer Science+Business Media, LLC 2010

Abstract Clopidogrel is a widely used antiplatelet agent,
particularly after coronary stent implantation. About 1% of
patients have allergic or hematologic adverse reactions to
clopidogrel. This has important therapeutic implications, as
premature discontinuation of clopidogrel is the strongest
risk factor for stent thrombosis. Clopidogrel allergy most
commonly manifests as a rash. It is important to distinguish
this from other causes of rash occurring in patients who
have had a recent coronary stent. Although antihistamines
and short-term oral corticosteroids are effective in treating
most clopidogrel hypersensitivity reactions, some persistent
reactions may require discontinuation of clopidogrel. When
discontinuation of clopidogrel is required, substitution with
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an alternative thienopyridine such as ticlopidine tradition-
ally has been performed. However, a recent study suggests
that there may be as high as a 27% risk of recurrence of
non-life-threatening allergic reactions in such patients,
which are usually similar to the allergic reactions
that occurred with clopidogrel. No data are available
regarding the frequency of cross-reactivity to prasugrel
and ticagrelor; these may be potential therapeutic options in
some patients.
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Introduction

Clopidogrel is an antiplatelet drug that is a member of the
thienopyridine class of drugs. It is beneficial in patients
with cardiovascular disease, particularly those who undergo
coronary stent implantation or who have an acute coronary
syndrome. It is also indicated in patients who have suffered
a stroke or who have established peripheral arterial
disease [1]. Dual antiplatelet therapy with clopidogrel
and aspirin is recommended for at least 2 to 4 weeks
(preferably 1 year) after bare metal stent implantation, and
for at least 1 year after drug-eluting stent implantation [2].
Primarily, this reduces the risk of stent thrombosis, a highly
morbid complication. About 40% of patients who suffer
stent thrombosis die, and nearly all remaining patients
suffer a major complication. Allergic and hematologic
adverse effects occur in about 1% of patients receiving
clopidogrel [1, 3, 4]. These reactions present a dilemma for
physicians, particularly when they are treating patients who
have recently undergone a percutaneous coronary stent
implantation.
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Chemical Structure of Thienopyridines

Thienopyridines exert their antiplatelet effect by irreversibly
binding with transmembrane protein P2Y,, thereby inhibit-
ing adenosine diphosphate-mediated platelet activation [5].
All exposed platelets are affected for their life span of 7 to
10 days. Thienopyridines are prodrugs that are modified by
the liver to release the active metabolite. This active
metabolite contains a thiol group that irreversibly binds
to free cysteine(s) on the P2Y,, receptor, permanently
inhibiting the receptor’s activity.

The first-generation thienopyridine ticlopidine was asso-
ciated with allergic adverse effects and serious hematologic
side effects such as thrombotic thrombocytopenic purpura
(TTP) and severe neutropenia in as many as 4% of patients.
In current clinical practice, ticlopidine has been replaced by
a second-generation thienopyridine, clopidogrel, which is
equally efficacious but associated with only a 1% incidence
of hematologic and allergic adverse effects. Clopidogrel
and ticlopidine are structurally similar except for the
addition of a carboxymethyl side group in clopidogrel. All
metabolites of clopidogrel have the carboxymethyl ester
group or a carboxylic acid group and therefore are
structurally different from ticlopidine metabolites [6].
Prasugrel, a third-generation thienopyridine, recently be-
came available. Prasugrel is also structurally similar to
clopidogrel. However, because the conversion of prasugrel
to its active metabolite is not as dependent on hepatic
cytochrome P450 enzymes, higher levels of prasugrel’s
active metabolite can be achieved than can be achieved
with ticlopidine and clopidogrel. Furthermore, the risk of
drug—drug interactions is less. Thus, although the active
metabolite of prasugrel is as potent as that of clopidogrel,
prasugrel produces 12 times more active metabolite
than clopidogrel, which is why prasugrel is a more potent
drug [7].

Types of Allergic Reactions to Clopidogrel

Allergic reactions to clopidogrel range from an itchy,
maculopapular rash to fever, thrombocytopenia, and lym-
phopenia [8]. Cutaneous reactions are the most common.
Allergic symptoms generally manifest 6 days after exposure
to clopidogrel, although they can occur within 24 h [9]. In
our recent study of 76 patients with an allergic or
hematologic adverse reaction to a thienopyridine, 93%
had a rash, 5% had angioedema, 4% had thrombocytopenia,
and 3% had neutropenia [10+]. In another study of 24
patients who developed an allergic reaction to clopidogrel,
the most common presentation was a pruritic, macular,
erythematous, confluent rash starting on the trunk or face
and subsequently spreading to the extremities [9]. In 29%
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of those patients, the rash progressed to the palms and
soles. One patient had pruritus without a rash and another
vice versa. Urticaria was seen in 17% of patients [9].
Although far less common, life-threatening reactions such
as TTP and anaphylaxis also have been documented [11].

Cross-Reactivity Between Thienopyridines

Patients who develop an allergic reaction to one drug may
have an increased likelihood of developing an allergic
reaction to another drug of the same class or with a similar
chemical structure. This cross-reactivity may limit the use
of a common therapeutic approach of switching to another
drug of the same class. Whether the cross-reactivity is
B-cell- or T-cell-mediated has important differences. T cells
recognize the global structure, whereas B cells (or their
antibodies) may exclusively recognize side chains [12],
making B-cell-mediated cross-reactivity more problematic
for drugs with similar localized stereochemical similarities
but significant core structural differences. T-cell-mediated
cross-reactivity requires a larger common denominator with
similarities in the global chemical structure [12]. Despite
this, many classes of medications have not been studied for
the existence of cross-reactivity, and most drug trials
exclude patients with a previous allergic reaction to another
drug of the same class [13]. Case reports of allergies to both
clopidogrel and ticlopidine have been described, but the
mechanism of the cross-reactivity has not been fully studied
[14, 15].

In a recent study, we reviewed the records of 76 patients
who had an allergic or hematologic adverse effect to
clopidogrel or ticlopidine and were subsequently adminis-
tered the other thienopyridine [10+]. Of the 52 patients who
had an allergic or hematologic adverse effect to clopidogrel,
14 (27%) also developed an allergic or hematologic adverse
effect to ticlopidine. None of the 14 patients developed a
life-threatening reaction to the other thienopyridine, and
none required emergency medical treatment [10¢]. In most
cases, the allergic reaction to ticlopidine was similar to the
one that clopidogrel had precipitated.

Differential Diagnosis of Rash After Percutaneous
Coronary Intervention

Delineating the true etiology of an allergic reaction in
patients who have recently undergone percutaneous coro-
nary intervention (PCI) is important for the management of
these patients. Many drugs are initiated around the time of a
PCI, many of which may be administered for the first time,
and many of which have been proven to prevent cardio-
vascular events. A careful medication history will frequently
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identify which medications were initiated at about the same
time as clopidogrel. If more than one new medication is
started at the same time, discontinuing the least critical
medications, either one at a time or several at once, and
observing the course of the allergic reaction may help identify
the true causative agent.

Several drugs or compounds commonly administered
around the time of PCI are known to cause a rash. Iodinated
contrast agents used for coronary angiography may cause
pruritic, maculopapular, erythematous eruptions 12 to 48 h
after exposure that are often misattributed to a medication.
Such rashes are frequently mild and self-limiting and
generally do not require treatment with steroids or other
medications. Statins cause maculopapular rashes in some
patients. Angiotensin-converting enzyme inhibitors can
cause a pruritic maculopapular eruption, which may be
dose related and often resolves upon switching the patient
to a different angiotensin-converting enzyme inhibitor [16].

Diagnostic Testing

A careful clinical history remains the mainstay of the
diagnosis of any drug allergy, including clopidogrel.
Currently, no validated immunoglobulin-based assays are
available to detect the presence of specific IgE antibodies
against clopidogrel, even if the allergy is mediated by B
cells, which remains uncertain. One case report used
intradermal skin testing with 0.1-mg/mL and 1.0-mg/mL

solutions of clopidogrel to confirm allergy prior to
desensitization [17]. However, this approach has not been
further validated.

Management

The management of patients with an allergic or hemato-
logic reaction to clopidogrel may need to address
treatment of the allergic or hematologic reaction itself
in addition to assuring that antiplatelet medications for
the patient’s underlying medical condition are adminis-
tered (Fig. 1). Desensitization to clopidogrel may be
considered, particularly in patients with a remote history
of clopidogrel allergy who are scheduled to undergo
elective PCI. These management strategies are described
subsequently.

Antihistamines and Corticosteroids

Early-onset (ie, within 24 h) mild allergic reactions such as
urticarial rash have been successfully treated with the use of
antihistamines and/or corticosteroids administered topically
or orally. In a retrospective study of 20 patients who
developed allergic reactions to clopidogrel, 17 (85%) were
successfully treated with corticosteroids, antihistamines, or
both without clopidogrel being discontinued [18]. For those
who received oral corticosteroids, they were given for a

Fig. 1 Treatment options for
patients with recent coronary
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median duration of 6 days. A course of corticosteroids was
repeated in two patients to treat a relapse. Only 15% of
patients required cessation of clopidogrel due to persistent
rash and other symptoms [18].

There are patients in whom clopidogrel must be
discontinued, such as those in whom the allergic manifes-
tations do not respond to the treatments above, or in whom
TTP or other adverse hematologic reactions occur. In such
patients, the following alternate antiplatelet agents should
be considered as substitutes for clopidogrel.

Antiplatelet Agents and Anticoagulants Used in Place
of Clopidogrel

Ticlopidine

Until recently, ticlopidine was the most common therapeu-
tic option for patients who experienced an allergic or
hematologic reaction requiring cessation of clopidogrel.
Although ticlopidine and clopidogrel are equally effica-
cious, ticlopidine causes serious hematologic adverse
reactions (eg, severe neutropenia, TTP, and aplastic anemia)
more frequently than clopidogrel. Therefore, monitoring of
complete blood counts is recommended every 2 weeks for
the first 3 months with ticlopidine. When administering
ticlopidine to patients with an allergy to clopidogrel,
physicians can expect an increased frequency (~ 27%) of
allergic reactions to ticlopidine [10+]. Such reactions are
likely to resemble the reactions to clopidogrel and are not
likely to be life threatening. No data are available regarding
the use of ticlopidine in patients with severe hematologic
adverse reactions to clopidogrel. Ticlopidine is not recom-
mended in these patients because of the life-threatening
nature of these hematologic adverse reactions and the
potential for cross-reactivity of the thienopyridines.

Prasugrel

Prasugrel is a potential alternative for patients who are
allergic to clopidogrel. However, because prasugrel is more
potent than clopidogrel, it is associated with an increased
risk of bleeding and is contraindicated in those who have
had a previous stroke or transient ischemic attack. Prasugrel
is not recommended for use in patients older than 75 years
of age and those with a body weight less than 60 kg
[19]. Given that prasugrel is also structurally similar to
clopidogrel, one might surmise that cross-reactivity may
also be seen. However, there are currently no data on
the existence—Ilet alone frequency—of cross-reactivity
between clopidogrel and prasugrel allergies. Patients allergic
to clopidogrel or ticlopidine were excluded from all trials of
prasugrel.
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Ticagrelor

Ticagrelor is a P2Y, inhibitor, but not a thienopyridine. It
is a member of the cyclo-pentyl-triazolo-pyrimidine class of
drugs, which are chemically dissimilar to the thienopyr-
idines and bind to a different part of the P2Y,, receptor.
Because it binds reversibly to the receptors, it must be taken
twice per day. If one dose is skipped, the trough level of
inhibition immediately before the next dose is higher than
with steady-state clopidogrel. That is not the case if two
doses are skipped. Ticagrelor is not yet commercially
available, so no data are available on its use in patients
with allergies to thienopyridines.

Cilostazol

Many small studies, mostly from Japan and South Korea,
suggest that therapy with aspirin and cilostazol may be as
efficacious as aspirin and clopidogrel after the placement of
coronary stents [20]. However, large randomized trials to
support this claim are lacking, and there are concerns about
cilostazol because the parent compound and many of its
metabolites are inhibitors of phosphodiesterase II1. Drugs of
this class have been associated with increased mortality in
patients with congestive heart failure [21]. Therefore, an
important contraindication to the use of cilostazol is
congestive heart failure of any severity, as well as reduced
ventricular function. Accordingly, the use of cilostazol is
limited in the cardiovascular disease population for patients
who experience an allergic or hematologic adverse reaction
to clopidogrel.

Warfarin

Anticoagulation with warfarin is better than aspirin alone to
prevent complications after stent placement [22]. However,
warfarin and aspirin are inferior to dual antiplatelet therapy
in this setting [4, 23]. Therefore, warfarin and aspirin, while
better than aspirin alone, are not the best choice compared
with other alternative therapy for patients who experience
an allergic or hematologic adverse reaction to clopidogrel.

Desensitization

Desensitization is the process of inducing immunologic
tolerance to an antigen against which specific IgE anti-
bodies are present. This allows safe resumption of chronic
use of a drug to which a previous allergic reaction had
developed. A proposed mechanism for desensitization is the
slow binding of the drug (allergen) to the specific IgE
receptors, eventually occupying the receptors without
triggering mast cell activation.
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Various inpatient (including intensive care unit) and
outpatient desensitization protocols have been described,
each with different dose increments and total number of
doses [9, 14, 24, 25¢, 26]. Most protocols have been
successful in most of the cases reported. In a series of 24
patients, desensitization was acutely successful in all
patients [9]. Repeat desensitization was required in only
two patients, and one other patient had persistent pruritus
requiring antihistamines. Patients were transitioned to
ticlopidine to allow a washout period for clopidogrel. In
this study, 83% of the desensitizations were performed in
the outpatient setting. Patients who had a washout period of
less than 5 days had a greater chance of recurrence after
desensitization than those who had a longer washout period
(33% vs 14%) [9]. A recent retrospective study involving
8 patients reported 100% success with an outpatient
regimen consisting of 10 escalating clopidogrel doses
administered over 2 to 3 days, thereby decreasing costs
[25¢].

Desensitization to clopidogrel should be performed in a
closely monitored setting by giving serial incremental doses
of clopidogrel orally until the full therapeutic dose is
reached. Desensitization is preceded by a clopidogrel
washout period to allow symptom resolution and clopidog-
rel elimination. During this time, if there is a compelling
indication for dual antiplatelet therapy, an alternative
thienopyridine should be given. If the patient is on
corticosteroids, antihistamines, or antileukotriene drugs,
these need to be stopped for 7 days prior to desensitization.
[3-Blockers are also stopped 24 to 48 h prior to desensiti-
zation, as epinephrine may be ineffective or cause excessive
«-adrenergic effects if it is needed to treat anaphylaxis. If
clopidogrel is not taken for even a 24- to 48-hour period
after desensitization, allergic reactions may recur, and the
desensitization process must be repeated. Desensitization
should not be attempted in patients who have experienced a
prior life-threatening allergic reaction to clopidogrel, such
as toxic epidermal necrolysis, exfoliative dermatitis,
Stevens-Johnson syndrome, or TTP [14].

Conclusions

Allergic or hematologic adverse effects of clopidogrel
present a dilemma to physicians who care for patients with
cardiovascular disease. A careful clinical history to
confirm the diagnosis should be complemented with
a team approach to identify the patient’s need for
clopidogrel and to choose the most appropriate treatment
strategy. Future studies of the allergic cross-reactivity with
newer thienopyridines, including prasugrel, will help
widen the therapeutic options available in this important
subset of patients.
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