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Clopidogrel (Plavix) is a thiopyridine that inhibits the ADP-dependent pathway for plate-
let activation and has been shown in numerous trials to be effective for a wide variety
of patients with cardiovascular disease, particularly those who have undergone coro-
nary stent implantation and who present with acute coronary syndromes [1–4]. Allergic
rashes are one of the common side effects of clopidogrel, which leads to its discontin-
uation. Type I (Gell and Combs classification) allergic reactions to drugs may be ame-
nable to drug desensitization, allowing safe and prolonged use of the drug. This case
series describes a protocol for clopidogrel desensitization over an 8-hr period using 15
doubling doses of clopidogrel given by mouth to achieve a maintenance dose of 75 mg
a day. This case series suggests that patients who have had type I drug allergy to clo-
pidogrel may be rapidly desensitized using this protocol. Further studies enrolling a
larger number of patients are indicated to confirm the safety and efficacy of this regi-
men. ' 2005 Wiley-Liss, Inc.
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INTRODUCTION

Clopidogrel (Plavix) is a thiopyridine that has been
shown in numerous trials to be effective for a wide
variety of patients with cardiovascular disease, particu-
larly those who have undergone coronary stent implan-
tation and who present with acute coronary syndromes
[1–4]. Clopidogrel achieves its antiplatelet effect by
inhibiting the ADP-dependent pathway for platelet acti-
vation [5]. However, allergic rashes are one of the
common side effects of clopidogrel, which leads to its
discontinuation. Type I (Gell and Combs classification)
allergic reactions to drugs may be amenable to drug
desensitization, allowing safe and prolonged use of the
drug. Desensitization protocols for drugs such as anti-
biotics [6], insulin [7], allopurinol [8], and aspirin
[9,10] have been published. This case series describes
a protocol for clopidogrel desensitization over an 8-hr
period using 15 doubling doses of clopidogrel given
by mouth to achieve a maintenance dose of 75 mg a
day.

CASE REPORTS

The first patient, W.K., is 71-year-old man who was
started on clopidogrel after intracoronary stent place-
ment in February 2002. On the seventh day, he devel-
oped generalized pruritic erythematous macules, which
was not associated with dyspnea, hypotension, or any
mucosal or vesicular-bullous lesions. Clopidogrel was
discontinued and he was placed on ticlopidine (Ticlid);
however, 2 weeks later, he developed severe neutrope-

nia, fever, and sinusitis, and it was discontinued. His
other medications included aspirin (ASA), metoprolol,
atorvastatin, and digoxin. He had a history of allergy
to penicillin. He was referred to an allergy specialist
and was diagnosed to have had a possible IgE type of
drug allergy to clopidogrel and was deemed to be a
candidate for desensitization. His baseline physical
examination was unremarkable. He underwent clopi-
dogrel desensitization on July 2002, after a second
intracoronary stent placement, using the protocol
described in Table I in the intensive care unit. The
procedure was successfully completed without any
adverse reactions. He continues to receive clopidogrel
up to present and has not had recurrent rashes.
The second patient, B.F., is a 68-year-old woman

who started on clopidogrel after intracoronary stent
placement in February 2000. On the third day, she
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developed pruritic maculopapular rashes on her lower
abdominal wall. The clopidogrel was discontinued and
the rashes resolved with a short course of prednisone.
In December 2000, she underwent repeat stenting for
in-stent restenosis and was placed on ticlopidine. On
the second day, she developed pruritic macular rashes
on her lower abdominal wall. The ticlopidine was dis-
continued and the rashes resolved with another course
of prednisone. Her other medicines included ASA, levo-
thyroxine, atorvastatin, atenolol, hydrochlorothiazide,
enalapril, esomeprazole, alprazolam, and sublingual
nitroglycerin. She had a history of allergy to penicillin.
She underwent outpatient oral desensitization to clopi-
dogrel on January 2004 using the same dosing sched-
ule described previously. Her baseline physical exami-
nation was unremarkable. After the 12th dose, she felt
flushing of her forearms without objective changes in
her physical examination. The procedure was success-
fully completed without further incident. She has been
able to continue clopidogrel 75 mg every day up to
the present time with no recurrence of her rashes.
The third patient is D.H., a 71-year-old woman who

was started on clopidogrel after abdominal aneurysm
stenting in April 2004. Three weeks later, she had an
erythematous macular rash in her abdominal area,
which spread to involve her entire trunk, upper extrem-
ities, and upper thighs. The clopidogrel was discontin-
ued and the rash resolved with a short course of pre-
dnisone. She was started on ticlopidine; however, a
week later she developed similar pruritic rashes on her
face and entire lower extremities with associated vom-

iting. Ticlopidine was discontinued and her rashes
resolved spontaneously in 1 week. Her medications
included aspirin, atenolol, hydrochlorothiazide, telmi-
sartan, atorvastatin, and clonidine. She had no other
drug allergies. She underwent clopidogrel desensitiza-
tion as an inpatient in June 2004 following the same
protocol without any adverse reactions. Her b-blocker
was held 48 hr prior to the procedure. However,
3 weeks later, she experienced mild generalized pruri-
tus as well as easy bruising and melena. Her clopidog-
rel was discontinued. Workup revealed acute gastritis,
which was treated and eventually resolved. She under-
went redesensitization to clopidogrel in November
2004 as an outpatient. During the procedure, she
developed pruritic erythematous rashes on her lower
abdominal wall 10 min after receiving the 5 mg dose.
Cetirizine 10 mg p.o. was given. After waiting 30 min
for the pruritus and erythema to subside, the protocol
was restarted at 2.5 mg and was completed at the
40 mg dose (total cumulative dose of 87 mg) with no
further complications. The following day, she took half
a tablet of clopidogrel, and the other half 1 hr later,
then maintained on 75 mg a day. She has not had
recurrence of rashes up to the time of this report.

DISCUSSION

This is the first report, to our knowledge, on clopi-
dogrel desensitization, as Medline searches on this
topic revealed no previous published studies. A proto-
col was devised (Table I) based on the principles of
successful antibiotic desensitization protocols [9,10]
and has been applied successfully in these three cases.
Drug desensitization is useful for IgE type of aller-

gic reactions when there is no available alternative
drug. Although switching to ticlopidine may be an
option for patients with an allergy clopidogrel, this
drug is associated with a higher risk of serious and
potentially life-threatening adverse reactions, including
reversible neutropenia, aplastic anemia, and thrombotic
thrombocytopenic purpura [11,12] compared to clopi-
dogrel. All of the patients who were given ticlopidine
developed significant adverse drug reactions, necessi-
tating discontinuation of the drug.
Desensitization is contraindicated if the history of

drug allergy is one of Stevens Johnson syndrome
(SJS), exfoliative dermatitis (ED), or toxic epidermal
necrolysis (TEN) [9,10]. An informed consent outlin-
ing the risks and benefits of the procedure is manda-
tory and consultation with an allergy specialist is rec-
ommended. One must be prepared to treat for anaphy-
laxis. In general, the success rate of drug
desensitization is between 70% and 90%. Allergic
rashes may occur during the procedure, which may

TABLE I. Plavix Desensitization Protocol*

Desensitizing dose Concentration ml

1. 0.005 mg 0.5 mg/ml 0.01

2. 0.010 mg 0.02

3. 0.020 mg 0.04

4. 0.040 mg 0.08

5. 0.080 mg 0.16

6. 0.160 mg 0.32

7. 0.300 mg 0.60

8. 0.600 mg 1.20

9. 1.200 mg 5 mg/ml 0.24

10. 2.5 mg 0.5

11. 5 mg 1

12. 10 mg 2

13. 20 mg 4

14. 40 mg 8

15. 75 mg 75 mg tablet 1 tablet

*All doses are given by mouth. Doses are given sequentially every

30 min if no adverse reaction occurs. Patient is monitored closely during

procedure with equipment available to treat for anaphylaxis. If any

adverse reactions occur during the procedure, the allergist is notified

immediately for adjustments to the protocol. Patient is kept under obser-

vation for at least 1 hr after last dose.
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require adjustments in the protocol, such as occurred
in our third case. Late drug allergic rashes occurring
weeks later are possible and may be amenable to rede-
sensitization. The drug should be discontinued if SJS,
ED, TEN, or other serious side effects occur. If possi-
ble, b-blockers should be withheld before desensitiza-
tion since there is increased mast cell synthesis and
release of histamine and other chemical mediators of
allergy in the presence of this type of drug [13]. b-
blocker therapy is one of the risk factors for deaths
associated with anaphylaxis from allergen immunother-
apy [14]. If anaphylaxis should occur, it is more diffi-
cult to reverse, as its therapeutic effects will be
blocked and it will exert unopposed a-adrenergic
effects on the cardiovascular system and increased
vagotonic activity [13].
It has been speculated that drug desensitization

works by causing an antigen-specific state of mast cell
unresponsiveness, by slow binding of the specific drug
to IgE receptors, occupying them without triggering
activation of the mast cells. These mast cells may
respond to other allergic and nonallergic triggers [6]. It
is important to know that if the drug is not taken for
48 hr, the desensitized state is lost and the procedure
must be repeated to reachieve a desensitized state.
Ideally, IgE hypersensitivity to clopidogrel should

be objectively documented prior to desensitization;
however, there is no skin or blood test currently avail-
able that can detect IgE to clopidogrel. The only way
to prove clopidogrel allergy prior to drug desensitiza-
tion is to give the patient a challenge dose and observe
whether they experience a recurrent rash. It was
elected not to do so in all three patients given the clear
history and the small but significant risk of provoking
an allergic reaction, which may be potentially serious
in patients already on b-blockers. This report suggests
that clopidogrel may be added to the list of drugs ame-
nable to drug desensitization in patients who have
experienced type I allergic reactions.
This case series suggests that patients who have had

type I drug allergy to clopidogrel may be rapidly
desensitized using this protocol. Further studies enroll-

ing a larger number of patients are indicated to con-
firm the safety and efficacy of this regimen.
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