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Aspirin (ASA) is the cornerstone of antithrombotic ther-
apy in patients with coronary artery disease (CAD), both 

in the acute and the chronic phase of treatment.1–3 However, 
≈2% of patients have hypersensitivity to ASA.4 Although

See Editorial by Tantry and Gurbel

clopidogrel is recommended in practice guidelines as the 
antiplatelet agent of choice for patients who are unable to 

Background—There are limited data on aspirin (ASA) desensitization for patients with coronary artery disease. The aim of 
the present study was to assess the safety and efficacy of a standard rapid desensitization protocol in patients with ASA 
sensitivity undergoing coronary angiography.

Methods and Results—This is a prospective, multicenter, observational study including 7 Italian centers including patients with 
a history of ASA sensitivity undergoing coronary angiography with intent to undergo percutaneous coronary intervention. 
A total of 330 patients with history of ASA sensitivity with known/suspected stable coronary artery disease or presenting 
with an acute coronary syndrome, including ST-segment–elevation myocardial infarction were enrolled. Adverse effects to 
aspirin included urticaria (n=177, 53.6%), angioedema (n=69, 20.9%), asthma (n=65, 19.7%), and anaphylactic reaction 
(n=19, 5.8%). Among patients with urticaria/angioedema, 13 patients (3.9%) had a history of idiopathic chronic urticaria. 
All patients underwent a rapid ASA (5.5 hours) desensitization procedure. The desensitization procedure was performed 
before cardiac catheterization in all patients, except for those (n=78, 23.6%) presenting with ST-segment–elevation 
myocardial infarction who underwent the desensitization after primary percutaneous coronary intervention. Percutaneous 
coronary intervention was performed in 235 patients (71%) of the overall study population. The desensitization procedure 
was successful in 315 patients (95.4%) and in all patients with a history of anaphylactic reaction. Among the 15 patients 
(4.6%) who did not successfully respond to the desensitization protocol, adverse reactions were minor and responded 
to treatment with corticosteroids and antihistamines. Among patients with successful in-hospital ASA desensitization, 
253 patients (80.3%) continued ASA for at least 12 months. Discontinuation of ASA in the 62 patients (19.7%) who had 
responded to the desensitization protocol was because of medical decision and not because of hypersensitivity reactions.

Conclusions—A standard rapid desensitization protocol is safe and effective across a broad spectrum of patients, irrespective 
of the type of aspirin sensitivity manifestation, with indications to undergo coronary angiography with intent to perform 
percutaneous coronary intervention.

Clinical Trial Registration—URL: http://www.clinicaltrials.gov. Unique identifier: NCT02848339.  
(Circ Cardiovasc Interv. 2017;10:e004368. DOI: 10.1161/CIRCINTERVENTIONS.116.004368.)

Key Words:  acute coronary syndrome ◼ aspirin ◼ coronary artery disease ◼ hypersensitivity  
◼ percutaneous coronary intervention

© 2017 American Heart Association, Inc.

Circ Cardiovasc Interv is available at http://circinterventions.ahajournals.org� DOI: 10.1161/CIRCINTERVENTIONS.116.004368

Received August 4, 2016; accepted December 19, 2016.
From the Dipartimento Cardiovascolare, ASST Papa Giovanni XXIII, Bergamo, Italy (R.R., A.I., G.M., M.S.); Division of Cardiology, A.O.U San Luigi 

Gonzaga, Orbassano, Torino, Italy (R.P., M.B.); IRCCS Fondazione Policlinico S. Matteo, Pavia, Italy (S.L.); Divisione di Cardiologia, Ospedale Carlo 
Poma, Mantova, Italy (C.L.); Cardiologia 1 Emodinamica, Dipartimento Cardiovascolare, ASST Niguarda Grande Ospedale Metropolitano, Milano, Italy 
(I.B., P.C.); U.O. Emodinamica, Ospedale Sandro Pertini, Roma, Italy (S.R.); Università degli Studi di Pavia, Italy (C.D.); Unità operativa di Cardiologia, 
Humanitas Mater Domini, Castellanza (Varese), Italy (A.A.); Cardio-Thoracic-Vascular Department, Ferrarotto Hospital, University of Catania, Italy 
(D.C.); and Division of Cardiology, University of Florida College of Medicine, Jacksonville (D.J.A.).

Correspondence to Roberta Rossini, MD, PhD, Dipartimento Cardiovascolare, ASST Papa Giovanni XXIII, Piazza OMS, 1, 24127 Bergamo, Italy. 
E-mail roberta.rossini2@gmail.com

Aspirin Desensitization in Patients With Coronary  
Artery Disease

Results of the Multicenter ADAPTED Registry (Aspirin Desensitization in 
Patients With Coronary Artery Disease)

Roberta Rossini, MD, PhD; Annamaria Iorio, MD; Roberto Pozzi, MD; Matteo Bianco, MD;  
Giuseppe Musumeci, MD; Sergio Leonardi, MD, MHS; Corrado Lettieri, MD;  

Irene Bossi, MD; Paola Colombo, MD, PhD; Stefano Rigattieri, MD; Cinzia Dossena, MD;  
Angelo Anzuini, MD; Davide Capodanno, MD, PhD; Michele Senni, MD;  

Dominick J. Angiolillo, MD, PhD

Coronary Artery Disease

D
ow

nloaded from
 http://ahajournals.org by on O

ctober 20, 2018

mailto:roberta.rossini2@gmail.com


2    Rossini et al    Antiplatelet Desensitization Registry 

take aspirin because of hypersensitivity or intolerance, ASA 
desensitization also represents an alternative approach.5 This 
is particularly relevant for patients requiring dual antiplate-
let therapy, including ASA and a P2Y

12
 receptor, such as in 

patients experiencing an acute coronary syndrome (ACS) 
or undergoing percutaneous coronary intervention (PCI) 
with stent implantation. Desensitization protocols generally 
involve gradual increases in patient exposure to ASA with the 
goal of mitigating or abolishing immune-mediated reaction.4,6 
However, many desensitization protocols require several days 
to be completed, making them unpractical. This may also con-
tribute to the limited experience with applying ASA desensiti-
zation protocols in real-world practice in patients with CAD.

We previously reported the results of a pilot investigation 
supporting the feasibility of performing a rapid (<6 hours) 
ASA desensitization protocol in patients undergoing PCI 
with stent implantation.7 The encouraging findings from our 
pilot feasibility investigation prompted the design of a larger 
scale multicenter investigation aimed to assess the safety and 
efficacy of a rapid ASA desensitization protocol in patients 
with a history of ASA hypersensitivity undergoing coronary 
angiography.

Methods

Study Design and Data Collection
The ADAPTED registry (Aspirin Desensitization in Patients With 
Coronary Artery Disease) is a prospective, multicenter, observational 

study assessing the safety and efficacy of a rapid desensitization 
protocol in patients with ASA hypersensitivity undergoing coronary 
angiography. A total of 7 centers in Italy, including both academic 
and nonacademic hospitals, participated in this registry. In particular, 
consecutive patients with a history of ASA hypersensitivity sched-
uled to undergo coronary angiography with intent to perform PCI 
were enrolled. ASA hypersensitivity was self-reported and assessed 
based on patients’ clinical history. No patient was excluded, except 
from those who were unwilling to provide written inform consent 
to participate in the desensitization protocol. The study included sta-
ble patients with known or suspected CAD and patients presenting 
with an ACS, including ST-segment–elevation myocardial infarction 
(STEMI). Patients underwent a rapid ASA desensitization protocol, 
as described below. At each participating hospital, demographic and 
clinical data, adverse reactions associated with ASA hypersensitiv-
ity, PCI details, and details of antiplatelet treatment regimen were 
recorded. All patients were followed up for desensitization procedure 
success, description of reactions because of the desensitization proce-
dure, and in-hospital major adverse cardiac events. All patients were 
also followed up for 12 months to assess their long-term risk of major 
adverse cardiac events, compliance with ASA therapy, and late oc-
currence of side reactions because of ASA sensitivity. In case of ASA 
withdrawal, the causes of discontinuation were assessed. The study 
protocol was approved by the ethics committee at each participating 
center, and all patients provided their written informed consent to par-
ticipate in the study. The study was conducted in accordance with the 
principles contained in the Declaration of Helsinki and Good Clinical 
Practice guidelines.

Aspirin Desensitization Procedure
ASA desensitization was performed before coronary angiography in 
all patients except for those presenting with STEMI in whom the de-
sensitization protocol was performed after primary PCI. In patients 
with a history of ASA sensitivity presenting with a STEMI, in whom 
the desensitization procedure was performed after PCI, periproce-
dural use of glycoprotein IIb/IIIa inhibitors was left at the discretion 
of the treating physician. Details of the ASA desensitization protocol 
used in this study have been previously reported.7 Briefly, intrave-
nous access was obtained in all patients before desensitization. Six 
sequential doses of aspirin (1, 5, 10, 20, 40, and 100 mg) were ad-
ministered orally for 5.5 hours (Figure). Blood pressure, pulse, and 
saturation were measured every 30 minutes, and mucocutaneous, 
naso-ocular, and pulmonary reactions were monitored closely until 
4 hours after the end of the procedure. ASA administration was im-
mediately discontinued if mucocutaneous, respiratory, or systemic 
signs of hypersensitivity occurred. The desensitization procedure was 
generally performed before cardiac catheterization, with the excep-
tion of those with an indication to undergo urgent/emergent coronary 
angiography. After desensitization, patients were instructed to con-
tinue aspirin 100 mg daily because sensitivity may recur within a few 

WHAT IS KNOWN

•	Aspirin therapy is recommended in patients with 
coronary artery disease, especially after coronary 
stent implantation. Notably, ≤2% of patients do not 
receive aspirin therapy because of hypersensitivity.

•	Aspirin desensitization can be attempted in patients 
with aspirin hypersensitivity; however, many de-
sensitization protocols require several days to be 
completed, contributing to the limited experience 
with applying aspirin desensitization protocols in 
real-world practice in patients with coronary artery 
disease.

WHAT THE STUDY ADDS

•	The present study explored a rapid standardized 
aspirin desensitization protocol in a large cohort of 
patients undergoing coronary angiography for both 
acute and stable clinical conditions.

•	The study demonstrates that a rapid standardized 
protocol is safe and effective in patients with coro-
nary artery disease, irrespective of the type of sensi-
tivity, and highly feasible, including in patients with 
acute coronary syndrome.

•	The present desensitization protocol can be easily 
performed, allowing for aspirin administration after 
percutaneous coronary intervention even in patients 
with a history of aspirin hypersensitivity.

Figure. Rapid aspirin desensitization protocol. Six sequential 
doses of aspirin (1, 5, 10, 20, 40, and 100 mg) administered orally 
for 5.5 h.
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days after discontinuation. In all elective cases, the use of steroids, 
antihistamines, and antileukotrienes was stopped for 7 days before 
desensitization.

Definitions
Major adverse cardiac events were defined as the composite of car-
diac death, myocardial infarction, probable/definite stent thrombosis 
(ST), unstable angina, or stroke. Death was considered cardiac in ori-
gin unless obvious noncardiac causes could be identified. Myocardial 
infarction was diagnosed in case of troponin elevation with ischemic 
symptoms and new pathological Q waves on the ECG.8 ST was de-
fined according to the Academic Research Consortium (ARC) defini-
tions.9 Unstable angina was defined as the occurrence of ischemic 
symptoms requiring hospitalization or repeat coronary angiography, 
without any biochemical evidence of myocardial necrosis. Stroke was 
defined as an ischemic cerebral infarction caused by an embolic or 
thrombotic occlusion of a major intracranial artery.

Study Oversight
The overall management of the ADAPTED registry was led by the 
Italian Society of Invasive Cardiology (GISE). No unrestricted grant 
support was provided. The principal investigator (R.R.) was respon-
sible for the study design, maintenance of the database, data vali-
dation, analyses, and study-center co-ordination. The first, second, 
and senior authors wrote the first draft of the article, and the writing 
committee made revisions and made the decision to submit the article 
for publication.

Statistical Analysis
The safety of the ASA desensitization protocol was assessed in terms 
of frequency and severity of adverse reactions because of administra-
tion of escalating doses of ASA. The efficacy of the ASA desensitiza-
tion protocol was expressed as the rate of successful desensitization 
(ie, pill intake with no allergic reaction) after administration of the 
100-mg ASA dose. Continuous data are expressed as mean±SD, and 
categorical data are expressed as frequencies (percent). All statistical 
analyses were performed using the SPSS 19.0 software.

Results
From May 2010 to February 2015, among a total of 26 550 
patients undergoing coronary angiography, 333 patients 
(1.26%) with a self-reported history of ASA sensitivity and 
presenting with either an ACS or known/suspected CAD were 
identified and prospectively enrolled. All patients, except for 
3 patients (0.9%), agreed to participate in the protocol. Thus, a 
total of 330 patients constituted our study population.

A history of mucocutaneous reactions was reported in 246 
patients (74.5) (urticaria in 177 patients [53.6%] and angio-
edema in 69 patients [20.9%]), respiratory sensitivity (asthma 
and rhinitis and broncospasm) in 65 patients (19.7%), and 
anaphylactic shock in 19 patients (5.8%). Among patients 
with urticaria/angioedema, 13 patients (3.9%) had a history 
of idiopathic chronic urticaria. Baseline demographics of the 
study population are listed in Table 1. There was a larger prev-
alence of men (64.2% of patients), and 233 patients (70.6%) 
had an ACS as indication for coronary angiography. A total 
of 252 patients (76.3%) underwent the desensitization pro-
cedure before cardiac catheterization, whereas in 78 patients 
(23.6%), all with STEMI, the desensitization was performed 
after primary PCI.

The desensitization procedure was successful in 315 
patients (95.4%), including patients with a history of anaphy-
lactic shock or chronic idiopathic urticaria. Among 15 patients 

(4.6%) in whom the aspirin protocol failed, 10 patients pre-
sented a mucocutaneous (urticaria and angioedema) reaction, 
and 5 patients had a respiratory reaction (asthma, dyspnea, 
or bronchospasm; Table 2). Of note, only 2 of these patients 
had history of chronic idiopathic urticaria and had experi-
enced urticaria after taking ASA. No serious adverse reactions 
occurred in patients in whom the procedure failed (Table 2). 
Particularly, none of them experienced anaphylactic shock, 
and angioedema was promptly treated. The symptoms sub-
sided after treatment with corticosteroids and antihistamines.

Of the 330 patients, 235 patients (71%) underwent PCI 
with stent implantation (46% drug-eluting stents). Of the 95 
patients who did not undergo PCI, 10 patients (10.5%) under-
went coronary artery bypass graft, whereas the remaining 
85 patients (89.5%) were medically managed (Table 2). All 
patients with successful ASA desensitization were discharged 
on aspirin 100 mg per day. A total of 229 patients (69.4%) 
were discharged on dual antiplatelet therapy. Table 1 shows 
the type of P2Y12

 inhibitor. Among patients with successful in-
hospital ASA desensitization, 62 patients (18%) discontinued 

Table 1.  Baseline Characteristics and Procedural Data

Clinical Characteristic 330 Patients

Age, y 68±11

Male sex, % 212 (64.2)

Previous PCI, % 80 (24.2)

Previous CABG, % 47 (14.2)

Clinical presentation 

 ��� Stable angina, n (%) 67 (20.3)

 ��� Unstable angina, n (%) 44 (13.3)

 ��� NSTEMI, n (%) 111 (33.6)

 ��� STEMI, n (%) 78 (23.6)

 ��� Other causes, n (%) 30 (9.1)

 ��� Multivessel disease, n (%) 71 (22)

 ��� Bare metal stents, n (%) 79 (23.9)

 ��� Drug-eluting stents, n (%) 156 (46.1)

 ��� Coronary artery bypass graft, n (%) 10 (3)

 ��� LV ejection fraction (%) 52±10

Treatment at discharge 

 ��� Clopidogrel, n (%) 172 (52.1)

 ��� Ticlopidine, n (%) 29 (8.8)

 ��� Ticagrelor, n (%) 24 (7.3)

 ��� Prasugrel, n (%) 19 (5.8)

 ��� Statin, n (%) 242 (73.3)

 ��� Nitrates, n (%) 81 (24.5)

 ��� ACE-I/ARB, n (%) 211 (63.9)

 ��� OAC, n (%) 24 (7.3)

ACE-I indicates angiotensin-converting enzyme inhibitors; ARB, angiotensin 
receptor blockers; CABG, coronary artery bypass grafting; LV, left ventricular; 
NSTEMI, non–ST-segment–elevation myocardial infarction; OAC, oral 
anticoagulant therapy; PCI, percutaneous coronary intervention; and STEMI, ST-
segment–elevation myocardial infarction.
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ASA within the first 12 months. In none of the patients, dis-
continuation was because of hypersensitivity reactions.

Overall major adverse cardiac events at 1 year occurred in 
39 patients (11.8%). Of these, 14 occurred in hospital (2 car-
diac deaths, of which 1 with probable ST, 7 myocardial infarc-
tion, 1 stroke, and 4 unstable angina) and 25 after discharge 
(4 cardiac deaths, of which 1 with probable ST, 8 myocardial 
infarction, 1 ST, 1 stroke, and 11 unstable angina).

Discussion
To the best of our knowledge, the present study is the largest to 
explore the standardized use of an ASA desensitization proto-
col in a large cohort of patients undergoing coronary angiog-
raphy for both acute and stable clinical conditions. The study 
was conducted in the context of a prospective, multicenter 
registry, which was developed following preliminary findings 
of a pilot investigation supporting the feasibility of a simple 
and rapid bedside ASA desensitization protocol. The key find-
ings of our study include (1) a simple and rapid bedside ASA 
desensitization protocol was effective in an unselected patient 
real-world cohort of patients known/suspected CAD or ACS, 
including STEMI, with ≈95% of patients responding to the 
desensitization procedure; (2) the ASA desensitization proto-
col was safe with no serious adverse reaction at short term 
and long term (≤1 year); and (3) the risk of adverse reactions 
seemed to be independent of the type of ASA hypersensitivity.

Aspirin, in addition to a P2Y
12

 inhibitor, is the treatment 
of choice for the secondary prevention of atherothrombotic 
events in patients with CAD, including those undergoing PCI 
with stent implantation.1–3,5 However, some patients are unable 
to tolerate ASA because of hypersensitivity.4 Despite the avail-
ability of disparate ASA desensitization protocols,7,10–12 these 
are not commonly used in real-world practice.6 Indeed, the fact 
that these may be time-consuming potential leading to treat-
ment delays are potential causes for physicians to not embrace 
these protocols particularly in settings such as the treatment 
of patients with CAD. In patients with ASA hypersensitiv-
ity and concomitant CAD, data on the safety and efficacy of 
desensitization therapy are limited to small case series.7,10,11 
Moreover, the vast majority of these reports were based on 
retrospective analysis, included different ASA desensitiza-
tion protocols, and excluded high-risk patients, such as those 
with history of anaphylactic shock. The ADAPTED registry 
is a prospective study that included all patients, including 
high-risk patients, with a history of ASA hypersensitivity in 
which a user-friendly desensitization protocol, the feasibility 
of which was previously tested, was consistently applied on a 
large-scale basis.

Most of the ASA desensitization protocols reported in 
the literature are time consuming and may take several days 
for completion.13–15 For example, the Scripps Clinic protocol 
involves small incremental oral doses of aspirin adminis-
tered over the course of 2 to 3 days, until a dose of 400 to 
650 mg is tolerated.16 Although a long interval between doses 
can safeguard against undesired reactions, as symptoms can 
be detected at each given dose, a desensitization procedure 
requiring several days to be completed is not practical in 
patients with ACS or those who undergo stent implantation 
who require immediate administration of ASA. Moreover, 

such time delay would not be in line with guideline recom-
mendations, which recommend an early invasive evaluation in 
most patients with an ACS.17 In addition, a protocol applicable 
to patients with different manifestations of ASA hypersensi-
tivity, as in this study, is more practical. The simplified proto-
col of Silberman et al10 required only 2.5 hours. However, its 
validation study included only 16 patients, and patients with 
ACS were excluded. De Luca et al11 tested a desensitization 
protocol that consisted of intravenous aspirin administration 
within 4.5 hours. Out of the 43 patients included in the study, 
53% presented with ACS, and the rate of success was higher 
than 97.6%. However, patients with previous anaphylactic 
reactions were excluded.

In the present registry, we prospectively investigated the 
safety and efficacy of a user-friendly desensitization protocol 
that was overall rapid (5.5 hours) and did not require the use 
of antihistamines or corticosteroids. The latter approach was 
used in the series of Wong et al,18 which, however, included 
only 11 patients, 10 of whom (90.9%) were pretreated with 
antihistamines or corticosteroids. Importantly, our population 
included high-risk patients with 70.6% presenting with ACS 
and 23.6% of the patients with STEMI. Moreover, among 
these patients with a history of most severe manifestations 
of ASA hypersensitivity, including anaphylactic shock, were 
studied. No serious adverse reactions occurred, even in the 15 
patients with unsuccessful desensitization procedure.

In the vast majority of patients affected by idiopathic 
chronic urticaria, the desensitization protocol was success-
ful, which is not consistent with previous data. In this subset 
of patients, at the Scripps Clinic,16 ASA desensitization was 
not accomplished as they were considered unable to undergo 
effective ASA desensitization therapy because of recurrent 
flare-ups of urticaria until the nonsteroidal anti-inflammatory 
drugs were withdrawn. It should be highlighted that, unlike 
the Scripps Clinic protocol that used 400 to 650 mg of ASA, 
in the present study only ≤100 mg of ASA was administered.

The present study demonstrates that long-term treatment 
with ASA is safe after desensitization protocol, as no late (≤1 
year) adverse reaction was reported. Notably, among patients 
who decided to discontinue ASA, this was because of medical 
decision and not because of hypersensitivity reactions.

Study Limitations
The main limitation of the present registry is related to the 
definition of ASA hypersensitivity, which was self-reported 
and diagnosed only on history data and was not confirmed by 
specific tests. However, the desensitization procedure allows 
administering ASA to patients who otherwise may not be 
treated with ASA. Second, in patients who failed the desen-
sitization protocol, a new attempt to desensitize was not per-
formed. Indeed, the use of smaller increments of ASA doses 
could have potentially enhanced our success rate. Finally, 
although this registry is larger than other reports of aspirin 
desensitization, the sample size is still limited, particularly for 
patients with a history of anaphylaxis. Therefore, it is uncer-
tain whether the safety of this protocol can be generalized to 
all patients with a history of anaphylactic reactions or how this 
protocol might compare with other desensitization strategies. 

D
ow

nloaded from
 http://ahajournals.org by on O

ctober 20, 2018



6    Rossini et al    Antiplatelet Desensitization Registry 

Indeed, larger studies are warranted to confirm the safety of 
our desensitization protocol in these patients.

Conclusions
The present multicenter, prospective study demonstrates 
that a rapid standardized desensitization protocol in patients 
with ASA hypersensitivity undergoing coronary angiography 
is safe and effective, irrespective of the type of sensitivity, 
including in patients with ACS. Low-dose ASA can be safely 
continued long term without the occurrence of late adverse 
hypersensitivity events.
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