INTERNAL MEDICINE JOURNAL

Pt

Lee et al.

metronidazole with intravenous ceftriaxone plus
metronidazole for treatment of complicated
intra-abdominal infections. Surg Infect 2006; 7:

341-54.

14 Beggs FD, Jobanputra RS, Holmes JT. A comparison of
intravenous and oral metronidazole as prophylactic in
colorectal surgery. Br J Surg 1982; 69: 226-7.

15 Drusano GL, Standiford HC, Plaisance K, Forrest A,
Leslie J, Caldwell J. Absolute oral bioavailability of
ciprofloxacin. Antimicrob Agents Chemother 1986; 30:
444-6.

16 Ballow C, Lettieri J, Agarwal V, Liu P, Stass H,

Sullivan JT. Absolute bioavailability of moxifloxacin. Clin
Ther 1999; 21: 513-22.

Rapid and sequential desensitization to both aspirin

and clopidogrel

S. L. Fernando'? and N. N. A. Assaad?®

Departments of 'Clinical Immunology and Allergy and *Neurosurgery, Royal North Shore Hospital, Sydney, New South Wales, Australia ?Northern
Clinical School, University of Sydney, Sydney, New South Wales, Australia

Key words
aspirin, clopidogrel, desensitization.

Correspondence

Suran Fernando, Clinical immunologist and
Allergist, Royal North Shore Hospital, Reserve
Rd, St. Leonards 2065, New South Wales,
Australia.

Email: sfernando@nsccahs.health.nsw.gov.au

Received 13 May 2009; accepted 18 August
2009.

doi:10.1111/j.1445-5994.2010.02266.x

Abstract

Hypersensitivity reactions to aspirin and clopidogrel are 2.5% and 1%, respec-
tively. Dual anti-platelet therapy with these drugs is effective in preventing
thrombosis following deployment of stents for cerebrovascular and cardiovas-
cular syndromes. Desensitization therapy with both aspirin and clopidogrel
may be required for patients undergoing stent implantation that have experi-
enced hypersensitivity to these agents. We report the case of a 58-year-old
woman who developed urticaria and angioedema following aspirin therapy for
ischaemic cerebrovascular disease. She developed an identical reaction after
clopidogrel was subsequently administered. Investigations revealed the pres-
ence of an internal carotid artery aneurysm that required deployment of a
stent. Rapid desensitization to aspirin over 5.5 h followed 3 days later by rapid
desensitization to clopidogrel over 2.5 h was successfully performed prior to
stenting. After 4 months she has tolerated this dual anti-platelet therapy
without any adverse reaction. Rapid and sequential desensitization to both
aspirin and clopidogrel can be successtully performed for patients who require
stent deployment but have hypersensitivity to both these anti-platelet agents.

Adverse reactions to aspirin and clopidogrel are common.
The incidence of reactions to both these agents in a single
individual is unknown. However, a proportion of indi-
viduals requiring dual anti-platelet therapy with these
agents when stenting is deployed for coronary or cere-
brovascular syndromes may have a history of adverse
reactions to both these drugs. Rapid and sequential
desensitization to both these agents may therefore be
necessary to enable optimal prevention of stent occlu-
sion. We describe a case of successful rapid and sequential
desensitization to aspirin and clopidogrel in a 58-year-old
woman prior to stenting and coiling of her right internal
carotid artery.
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A 58-year-old woman with a 2-month history of
headaches and numbness of the right side of the body,
including the right side of the face, was initially treated
presumptively for ischaemic cerebrovascular disease with
aspirin 100 mg daily. After 7 days of treatment, she devel-
oped generalized urticaria and angioedema. She subse-
quently developed an identical reaction after 7 days of
clopidogrel therapy. She had the vascular risk factors of
hypertension, hypercholesterolaemia, heavy smoking
and a strong family history of ischaemic stroke. Her mag-
netic resonance imaging of the brain and transoesoph-
ageal echocardiogram were normal, but her magnetic
resonance angiography revealed an incidental finding of
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Table 1 Aspirin desensitization protocol (adapted from Rossini et al.')

Time (min) Aspirin dose (mg)
0 1
30 5
60 10
90 20
210 40
330 100

a 1 cm aneurysm in the right internal carotid artery in
the intra-petrous region. A cerebral single photon emis-
sion computed tomography study demonstrated a perfu-
sion defect and balloon occlusion in the right posterior
frontal region that was not seen in the baseline study.
Stent-assisted coiling of the right internal carotid artery
was planned with prior desensitization to both aspirin
and clopidogrel.

A 5.5-h aspirin desensitization was successfully com-
pleted to a dose of 100 mg daily (Table 1).!

After 3 days of ingesting aspirin 100 mg daily without
adverse reaction, she was successfully desensitized to
clopidogrel over 2.5 h to a therapeutic dose of 75 mg
daily (Table 2).2

Desensitization was performed under strict medical
supervision in a monitored ward after intravenous access
was obtained with adrenaline, intravenous fluids, hydro-
cortisone and loratadine available at the patient’s
bedside. Stent-assisted coiling of her right internal carotid
artery was then performed without complication and she
has had no adverse reaction to her dual anti-platelet
therapy after 4 months.

The benefit of aspirin in the treatment of coronary
and cerebrovascular disease is well established, but its
exposure results in hypersensitivity reactions in up to
2.5% of the general population and up to 11% of adult

Table 2 Clopidogrel desensitization protocol (modified from Walker
et al?

Time (min) Dose (mg)
0 0.0002
15 0.002
30 0.02
45 0.05
60 0.15
75 0.5

90 1.5
105 5

120 15

135 45

150 75
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Rapid and sequential desensitization

asthmatics.’ These reactions manifest most commonly as
either asthma or urticaria/angioedema although anaphy-
laxis has also been described.* Aspirin-exacerbated
reactive airways disease (AERD) and many cases of
aspirin-induced urticaria and angioedema are mediated
by inhibition of COX-1 and is typified by cross-reactivity
with non-steroidal anti-inflammatory drugs (NSAIDs).’
Aspirin-induced anaphylaxis and some cases of urticaria
and angioedema, are mediated by anti-aspirin immuno-
globulin E (IgE) antibodies and there is an absence of
cross-reactivity with other NSAIDs.® COX-1 is necessary
for the synthesis of prostaglandin E,, which in turn inhib-
its 5-lipoxygenase, an enzyme responsible for leukotriene
production that mediates mast cell degranulation and
release of histamine and cytokines. COX-1 inhibition by
aspirin therefore results in excessive lipoxygenase activ-
ity and release of mast cell mediators.’

Aspirin sensitivity is confirmed with nasal or oral
challenge given the lack of availability of a commercial
preparation of aspirin polylysine for skin testing for IgE
mediation.® Such challenges are generally performed to
clarity spurious reactions given the risk of severe adverse
events. Selective COX-2 inhibitors, such as celecoxib,
may not always be safe in patients with aspirin hyper-
sensitivity’ and may even increase the risk of cardiovas-
cular disease.'® Desensitization therapy involves the
incremental administration of aspirin until a therapeutic
dose is reached and has proved successful in treating
AERD, aspirin-induced urticaria and angioedema and
aspirin-induced anaphylaxis.* It is not effective in chronic
urticaria that is exacerbated by aspirin.* Desensitization
therapy for COX-1 mediated reactions results in exhaus-
tion of leukotrienes and downregulation of their recep-
tors.! The mechanism by which desensitization to aspirin
renders mast cells unresponsive in IgE-mediated reac-
tions is not clear.

Upon its successtul completion, therapeutic doses of
aspirin can be ingested indefinitely. However, the toler-
ance is temporary, as individuals will become resensitized
after 2-7 aspirin free days.'? Hence it is advisable to
provide a warning to the patient, and attending practi-
tioners to repeat the induction of tolerance to these drugs
if they are ever inadvertently ceased for 48 h or more. It
should also be advised that the desensitization for an
individual would not necessarily cover any increase in
the dose of aspirin above that attained during the proce-
dure. Traditional protocols desensitize patients over one
or more days and were initially formulated for patients
with AERD. The length of these protocols limits its utility
in aspirin-sensitive patients that require its prompt
administration after cardiovascular or cerebrovascular
events. By contrast, rapid desensitization protocols
enable therapeutic doses to be reached in less than 6 h. A
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5.5-h protocol, as devised by Rossini et al. was chosen to
desensitize our patient.! This protocol had an 88.5 %
success rate without the prior use of antihistamines or
corticosteroids and all these patients were tolerant to
aspirin after 1 year of continued ingestion. The Silberman
protocol achieved similar results with a desensitization
time of 2.5 h."?

Clopidogrel, an oral thienopyridine derivative, pro-
vides an alternative for individuals with aspirin hyper-
sensitivity in the management of acute cardiovascular
and cerebrovascular syndromes."* Dual anti-platelet
therapy with aspirin and clopidogrel has been shown to
be beneficial in preventing stent thrombosis.!”> However,
hypersensitivity reactions to clopidogrel, including rash,
angioedema and cardiorespiratory symptoms, have been
reported in approximately in up to 1% of patients.'®
The basis of these reactions to clopidogrel has not been
fully elucidated, but both IgE and non-IgE-mediated
mechanisms have been proposed.!” The alternative
thienopyridine, ticlopidine, is not only more expensive,
but has a severe side-effect profile, including neutrope-
nia, thrombocytopenic purpura and severe diarrhoea.'®
Hence rapid desensitization protocols to clopidogrel
ranging in duration from 2 to 8 h have been recently
formulated and proven to be successful in up to 96% of
patients at 6 months.*! The mechanisms by which
desensitization to clopidogrel renders mast cells unre-
sponsive are not known, but may be similar to those
involved in inducing tolerance in IgE-mediated aspirin
sensitivity.

In conclusion, the precise incidence of hypersensitivity
reactions in individuals to both aspirin and clopidogrel is
unknown, although it would not be uncommon given
the relative frequency of such reactions to each of these
agents and the number of individuals exposed to both of
these drugs. Therefore, consideration may need to be
given to desensitizing patients to both agents in a rapid
and timely manner, such as in the deployment of stents
in coronary and cerebrovascular syndromes. Rapid
desensitization protocols to aspirin and clopidogrel have a
high success rate, but the optimal time interval between
desensitization to each of these drugs remains to be
determined.

References

1 Rossini R, Angiolillo DJ, Musumeci G, Scuri P,
Invernizzi P, Bass TA et al. Aspirin desensitization in
patients undergoing percutaneous coronary interventions
with stent implantation. Am J Cardiol 2008; 101:
786-9.

2 Walker NE, Fasano MB, Hobbs RA, Horwitz PA.
Clopidogrel desensitization protocol for the treatment of

598

10

11

12

13

14

15

16

17

18

thienopyridine hypersensitivity. Crit Pathw Cardiol 2007;
6: 26-9.

Jenneck C, Juergens U, Buecheler M, Novak N.
Pathogenesis, diagnosis, and treatment of aspirin
intolerance. Ann Allergy Asthma Immunol 2007; 99: 13-21.
Gollapudi RR, Teirstein PS, Stevenson DD, Simon RA.
Aspirin sensitivity: implications for patients with
coronary artery disease. JAMA 2004; 292: 3017-23.
Kong JS, Teuber SS, Gershwin ME. Aspirin and
nonsteroidal anti-inflammatory drug hypersensitivity.
Clin Rev Allergy Immunol 2007; 32: 97-110.

Berkes EA. Anaphylactic and anaphylactoid reactions to
aspirin and other NSAIDs. Clin Rev Allergy Immunol 2003;
24: 137-48.

Page NA, Schroeder WS. Rapid desensitization protocols
for patients with cardiovascular disease and aspirin
hypersensitivity in an era of dual antiplatelet therapy.
Ann Pharmacother 2007; 41: 61-7.

Bochenek G, Niz Ankowska E, Szczeklik A. Testing for
aspirin hypersensitivity. Allergy 2002; 57: 562-5.
Schellenberg RR, Isserow SH. Anaphylactoid reaction to
a cyclooxygenase-2 inhibitor in a patient who had a
reaction to a cyclooxygenase-1 inhibitor. N Engl J Med
2001; 345: 1856.

Brophy JM, Levesque LE, Zhang B. The coronary risk of
cyclo-oxygenase-2 inhibitors in patients with a previous
myocardial infarction. Heart 2007; 93: 189-94.
Stevenson DD, Szczeklik A. Clinical and pathologic
perspectives on aspirin sensitivity and asthma. J Allergy
Clin Immunol 2006; 118: 773-86; quiz 787-8.

Wong JT, Nagy CS, Krinzman SJ, Maclean JA, Bloch KJ.
Rapid oral challenge-desensitization for patients with
aspirin-related urticaria-angioedema. J Allergy Clin
Immunol 2000; 105: 997-1001.

Silberman S, Neukirch-Stoop C, Steg PG. Rapid
desensitization procedure for patients with aspirin
hypersensitivity undergoing coronary stenting. Am J
Cardiol 2005; 95: 509-10.

CAPRIE Steering Committee. A randomised, blinded,
trial of clopidogrel versus aspirin in patients at risk of
ischaemic events (CAPRIE). Larncet 1996; 348: 1329-39.
Mehta SR, Yusuf S, Peters RJ, Bertrand ME, Lewis BS,
Natarajan MK et al. Effects of pretreatment with
clopidogrel and aspirin followed by long-term therapy in
patients undergoing percutaneous coronary intervention:
the PCI-CURE study. Lancet 2001; 358: 527-33.
Eshaghian S, Kaul S, Amin S, Shah PK, Diamond GA.
Role of clopidogrel in managing atherothrombotic
cardiovascular disease. Ann Intern Med 2007; 146:
434-41.

Walker NE, Fasano MB, Horwitz PA. Desensitization for
the management of clopidogrel hypersensitivity: initial
clinical experience. J Invasive Cardiol 2006; 18: 341-4.
Anderson JL, Adams CD, Antman EM, Bridges CR,
Califf RM, Casey DE et al. ACC/AHA 2007 guidelines for

© 2010 The Authors
Internal Medicine Journal © 2010 Royal Australasian College of Physicians



the management of patients with unstable angina/non
ST-elevation myocardial infarction: a report of the
American College of Cardiology/American Heart
Association Task Force on Practice Guidelines (Writing
Committee to Revise the 2002 Guidelines for the
Management of Patients With Unstable Angina/Non
ST-Elevation Myocardial Infarction): developed in
collaboration with the American College of Emergency
Physicians, the Society for Cardiovascular Angiography

© 2010 The Authors
Internal Medicine Journal © 2010 Royal Australasian College of Physicians

19

Rapid and sequential desensitization

and Interventions, and the Society of Thoracic Surgeons:
endorsed by the American Association of Cardiovascular
and Pulmonary Rehabilitation and the Society for
Academic Emergency Medicine. Circulation 2007; 116:
€148-304.

Owen P, Garner J, Hergott L, Page RL 2nd.

Clopidogrel desensitization: case report and review

of published protocols. Pharmacotherapy 2008; 28:
259-70.

599





