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Abstract
Background: A history of nonsteroidal anti-inflammatory 
drug (NSAID) hypersensitivity with cross-intolerance to sev-
eral drugs is common in some patients with coronary artery 
disease. We present a series of patients with acute coronary 
syndrome undergoing ASA desensitization prior to a possi-
ble stent to evaluate the short- and long-term efficacy and 
safety. The aim was to evaluate the outcomes of an ASA de-
sensitization protocol developed by our center based on the 
guidelines proposed by the EAACI drug allergy expert rec-
ommendations. Methods: We developed a desensitization 
protocol that was based on both the patient characteristics 
and onset of reaction after NSAIDs, including premedication 
with a leukotriene antagonist and the H1-antagonist antihis-
tamine. The clinical entities were NSAID-induced urticaria 
and/or angioedema in the absence of chronic spontaneous 
urticaria (NIUA) and NSAID-exacerbated respiratory disease 
(NERD). Results: A total of 23 patients were challenged or 
desensitized with ASA: 19 NIUA and 4 NERD. All patients tol-

erated the protocol at the different times of 30, 45, 90, and 
120 min. The dosages of oral ASA that were given included 
10, 21, 41, 81, and 162 mg (cumulative dose 315 mg). One 
patient reacted during the procedure and 1 during follow-
up. Symptoms were limited to the skin without manifesta-
tions in other organs. All patients tolerated the required 
dose of ASA within 30–120 min. Those requiring urgent cath-
eterization were desensitized within 90 min. Conclusions: 
Our protocol addresses challenge or desensitization with 
the contribution of a specialist allergist. It provides an effec-
tive, dynamic, safe, and short administration of 81 mg or 
higher of ASA in patients with a history of NSAID hypersen-
sitivity with skin involvement. © 2018 S. Karger AG, Basel

Introduction

ASA therapy is indicated for primary prevention of the 
first myocardial infarction in patients with risk factors [1, 
2] and as secondary prevention in patients with existing 
cardiovascular disease [2], especially those with a coro-

Each of the authors contributed equally to this manuscript.
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nary stent [3]. There is a 46% odds ratio reduction in  
major cardiovascular events for patients with unstable 
angina [4]. The American Heart Association/American 
College of Cardiology [5] recommends dual therapy with 
ASA and clopidogrel for patients in need of a percutane-
ous intervention, followed by indefinite continuation of 
ASA therapy [6], without addressing any suitable alterna-
tive for cases of ASA hypersensitivity. However, the Eu-
ropean Society of Cardiology [7] and European Associa-
tion for Cardio-Thoracic Surgery (EACTS) [4] include 
rapid desensitization as a procedure that may be per-
formed in patients with ASA hypersensitivity who re-
quire ASA therapy to be continued indefinitely. Discon-
tinuation of ASA treatment in patients with coronary  
artery disease leads to a 3-fold increase in major cardio-
vascular events that is boosted in patients who have intra-
coronary stents with an estimated odds ratio of 89.78 
(29.9–269.6) [8]. The prevalence of ASA hypersensitivity 
ranges from 0.5 to 1.9%, reaching up to 25.6% in patients 
with nasal polyposis and bronchial asthma and 27–35% 
in patients with chronic urticaria who present with skin 
symptoms after nonsteroidal anti-inflammatory drug 
(NSAID) intake. According to the recently proposed 
ENDA classification, 5 major entity groups are recog-
nized: (1) NSAID-exacerbated respiratory disease 
(NERD), (2) NSAID-exacerbated cutaneous disease 
(NECD), (3) NSAID-induced urticaria and angioedema 
in the absence of chronic spontaneous urticaria (NIUA), 

(4) single NSAID-induced urticaria, angioedema, and/or 
anaphylaxis (SNIUAA), and (5) NSAID-induced delayed 
hypersensitivity response (NIDHR) [9].

Drug allergy desensitization is the “induction of tempo-
rary clinical unresponsiveness to a drug” [10] and drug al-
lergy challenge is a diagnostic procedure to check the toler-
ability of the drug [11]. Both procedures should be per-
formed by a trained allergist with the understanding of the 
pathophysiology of these reactions and the ability to differ-
entiate the severity of reactions as well as decide on an ap-
propriate challenge or desensitization protocol. In NSAID 
hypersensitivity, desensitization with ASA essentially im-
plies a gradual increase in drug dose until the patient reach-
es the desired dose without further reaction. If a response 
occurs at any step, it is treated and the process is restarted 
after symptoms have been cleared. The aim of this study 
was to evaluate the short- and long-term outcomes of a 
risk-stratified, dynamic protocol developed in our center. 
This approach is shorter than those previously published 
protocols for challenge and/or desensitization to NSAID 
hypersensitivity for coronary artery disease [12–24].

Following ENDA classification [9] the most frequent 
clinical entity is NIUA followed by SNIUA and NERD 
according to different studies [25–27]. Many desensitiza-
tion studies have been carried out in patients with NERD 
[28] whereas patients presenting with NECD can present 
a challenge to the allergists owing to increased rates of 
unsuccessful desensitization [12, 29] (Table 1). 

Table 1. Previously published studies

Study Dose (start), mg Dose (per step), mg Interval, min Total time ASA tolerated, 
n/N

Wong [12] 0.1 0.1–163 15–20 3 h 9/11
Silberman [13] 1–5 1–100 30 2.5–3.5 h 15/16
Lee [14] 5 5–80 30 2 h 20/24
Hobbs [15] 1 0.1–125 15 3.5 h 12/13
Rossini [16] 1 1–100 30–120 5.5 h 23/26
Christou [17] 0.1 0.1–325 15–25 2.25 h 11/11
Cortellini [18] 0.1–10a 0.1–50 20–45 3 h to 3 h 40 min 58/61
Córdoba-Soriano [19] 0.1 0.1–100 15 1.75 h 24/24
McMullan [20] 1 1–325 15 1.5 h 25/26
De Luca [21] 1 1–250 30 4.5 h 42/43
Díez-Villanueva [22] 12.5 12.5–100 30 1.5 h 10/10
Cortellini [23] 0.1a 0.1–35 20–30 3 h 20 min 145/147

10a 10–50 20–30 1 h 40 min 163/163
Rossini [24] 1 1–100 30–120 5.5 h 315/330
Al Rashed (this study) 10–41a 10–162 30–120 0.5–4 h 25/25

a Protocols based on patient risk stratification.
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Materials and Methods

We performed a prospective single-center challenge or desen-
sitization study that included all individuals with cardiac referrals 
for NSAID hypersensitivity reactions who were in need of ASA in 
a coronary care unit (CCU) setting. This was carried out in our 
tertiary Al-Rashed Allergy Reference Centre and subjects were 
submitted from all public health systems in the State of Kuwait.

The recruitment period was 3 years, from September 2013 to 
July 2016. Ethical approval was granted from our institution’s eth-
ical committee. All patients were informed about the risk and out-
comes of the procedure and provided their informed consent. 

Because referrals were previously labelled as allergic to NSAIDs 
either by nonallergist medical staff or the patient themselves, a full 
evaluation by a trained allergist was mandatory. This included the 
clinical characteristics of all previous reactions to NSAIDs, drugs 
eliciting a reaction, the administration of NSAIDs afterwards, con-
founding factors at the time of the reaction such as concomitant 
drugs and exercise, food, infection, the presence of chronic spon-
taneous urticaria (CSU), recurrent anaphylaxis, or other comor-
bidities. Based on these data, a trained allergist decided on an ap-
propriate challenge or desensitization protocol. Patients were de-
fined as confirmed hypersensitivity to NSAIDs by clinical history 
in cases with more than 2 episodes to NSAIDs from different 
chemical groups and in NERD patients with underlying asthma or 
rhinitis who develop respiratory symptoms after NSAID adminis-
tration [30].

Patients with a history of hypersensitivity reaction to ASA 
were considered as NIUA, due to the unlikely possibility that 
these patients were IgE selective responders to ASA [31]. Pa-
tients with a contraindication for challenge or desensitization 
were not considered. This included the following: bullous exan-
themas, DRESS (drug reaction with eosinophilia and systemic 
symptoms), Stevens-Johnson syndrome, toxic epidermal necrol-
ysis, acute generalized exanthematous pustulosis. Patients with 
symptoms that did not suggest hypersensitivity to ASA received 
ASA without challenge or desensitization. Uncontrolled asthma 
was not a contraindication for desensitization and an individual-
ized approach including the severity of asthma and emergency 
for ASA administration is granted by allergy and cardiology ser-
vices. If a patient was not allowed for ASA challenge or desensi-
tization, an alternative therapy was granted by the treating car-
diologist. 

All patients underwent a challenge or desensitization with ASA 
in CCU with continuous monitoring by a nurse and allergist up to 
2 h after the last dose was administered. Premedication with 10 mg 
of cetirizine and 10 mg of montelukast was given from the moment 
we were asked for consultation. Beta-blockers were withheld 24 h 
prior to the procedure.

Based on clinical history, our patients were stratified by an al-
lergist in accordance to the risk of receiving inotropic drugs (epi-
nephrine, beta-agonists) during the possible reaction to NSAIDs. 
High risk was considered when severe comorbidities were pres-
ent, the initial reaction occurred after a low (81 mg) or unknown 
dose of ASA, and/or they had anaphylaxis. For these patients, an 
initial dose of 21 mg of ASA was given followed by a 21-mg dose. 
In patients presenting with anaphylaxis, a starting dose of 10 mg 
followed by a 21-mg dose was administered. Severe comorbidi-
ties were defined as any condition that could significantly in-
crease the risk of acute injury in case of anaphylaxis with special 

consideration to the respiratory system. Low-risk was considered 
for the remaining patients. In this group, 41 mg of ASA was giv-
en as the starting dose, with further 41-mg doses until the re-
quired ASA dose determined by cardiology was reached. The in-
terval between doses was at least 15 min longer than the time 
required to present a reaction after the initial administration of 
NSAIDs, with a minimum of 30 min. When information regard-
ing this period was unclear or unknown, a 120-min interval was 
used.

Cardiology staff decided the indication and dosing for ASA 
therapy prior to coronary angiography and possible stent place-
ment. They also determined other indications and dosing for ASA 
therapy in CCU. Follow-up with patients occurred between 3 
months and 2 years and were reviewed for ASA compliance and 
possible reactions as well for the need for a stent after ASA chal-
lenge or desensitization. 

Statistical Studies
A descriptive analysis of variables, including sex, male/female 

ratio, mean age, and the number of episodes, was conducted.

Results

We had 38 consultations with previous reactions to 
NSAIDS in patients requiring coronary angiography and 
in need for ASA. None of these presented contraindica-
tions to ASA due to severe cutaneous adverse reactions. 
Among them, 13 were allowed to safely administer 81 mg 
of ASA as they had already taken NSAIDs after the initial 
reaction with good tolerance. Two patients were desensi-
tized but not included in the study due to delayed reac-
tions or the patient failing to remember initial symptoms 
at the time of NSAID exposure. The remaining 23 pa-
tients completed the full ASA challenge or desensitization 
protocol and were included in the study (Fig.  1). The 
male-female ratio was 1.30, with an average age of 61.48 
years (SD 11.42); 82.60% of the patients were compatible 
with NIUA (Table 2). None reported a previous history 
of CSU.

Fourteen NIUA patients were desensitized with 81 mg 
of ASA according to their cardiology recommendation. 
In the remaining 5 patients, a loading dose of 325 mg was 
given to 3 patients, and 750 and 162 mg, respectively, to 
the other 2 patients. All NIUA patients were able to toler-
ate challenge or desensitization up to 81 mg of ASA. 
Among the remaining 4 NERD cases, all were able to tol-
erate challenge or desensitization up to 81 mg of ASA.

A total of 13 patients presented with a confirmed clin-
ical diagnosis of NSAID hypersensitivity, with 7 present-
ing as high risk, including 1 patient with anaphylaxis, and 
they were able to achieve the required dose of ASA in 
30–160 min. Among the 10 patients with a nonconfirmed 
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clinical diagnosis of NSAID hypersensitivity, 5 presented 
as high risk, including 3 patients with anaphylaxis, and 
they were able to achieve the required dose of ASA in 
30–240 min. One patient in each of the groups presented 
with a reaction during the protocol.

Five patients were considered to constitute a high-risk 
group due to comorbidities: Patient 2 was 87 years old 
with COPD; Patient 4 was a 59-year-old heavy smoker 
with COPD; Patient 6 was 66 years old with bronchial 
asthma and had suffered a cerebrovascular accident; Pa-
tient 8 was 76 years old with morbid obesity, bronchial 
asthma, and lung fibrosis due to radiotherapy postmas-
tectomy; Patient 20 was 60 years old with cerebral vein 
thrombosis. A further 7 patients were included in the 
high-risk group owing to their initial reaction to an 81 mg 
or unknown dose of ASA or anaphylaxis, as stated in Ma-
terials and Methods. All these patients were able to toler-
ate at least 81 mg of ASA, with 2 cases presenting with a 
transitory reaction that was finally well tolerated at 81 mg. 

Patient 1 presented with perioral urticaria for 5 min after 
a cumulative dose of 200 mg of ASA. When the patient 
was asked to increase the doses she refused, but main-
tained an 81-mg daily dose of ASA without further reac-
tion. Patient 16 tolerated challenge with ASA of 81 mg, 
but on the second day of follow-up the patient presented 
with perioral angioedema that was controlled with the 
introduction of antihistamines without ASA discontinu-
ation. The 11 patients included in the low-risk group tol-
erated 81 mg of ASA without reactions, including Patient 
13, who was given four 81-mg ASA tablets without a step-
wise approach by the nursing staff (Table 2).

Two patients were administered 81 mg of ASA without 
presenting any further reaction, but were excluded from 
our data analysis. Patient 24 reported an initial reaction 
consisting of a single, blue, macular eruption in the arms 
without skin detachment or systemic symptoms on 2 sep-
arate occasions at 8 and 24 h. After the first and second 
doses of 81 mg ASA, because of the low likelihood of a 

ASA required 
(CCU)

Previous reaction
to NSDAIDs?

 Yes
(n = 38)a

Contraindication
for desensitization?

No

Tolerated NSAIDs
afterwards?

No/Not taken
(n = 23)b

No (n = 23)ENDA category

Administer ASA

Yes
(n = 13)

Consider
alternatives to ASA

Yes
(n = 0)

NIUA (n = 19)

NERD (n = 4)

Anaphylaxis after NSAIDs (n = 3)

21 mg per step

41 mg per step

High risk, 21-mg starting dose

High risk, 10-mg starting dose

Low risk, 41-mg starting doseOthers (n = 11)

Sever comorbidities (n = 5)

Previous reaction to ASA 81 mg or
unknown ASA dose (n = 4)

Fig. 1. Protocol for ASA challenge or desensitization, including ENDA categories. a Only included patients who 
were referred to the drug allergy unit for ASA desensitization. b Two patients were excluded due to unknown or 
delayed reactions to NSAIDs.
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systemic reaction, a straight dose of 81 mg of ASA was 
given. Patient 25 failed to remember the initial symptoms 
that presented during hospitalization for giant cell arteri-
tis, and the reaction did not involve hypotension or respi-
ratory symptoms. A low-risk group protocol was consid-
ered, despite the unknown dose of NSAID. 

Our patients were followed up after achieving the chal-
lenge or desensitization for up to 2 years. Among the 
16/23 (69.57%) patients who were successfully contacted 
for follow-up, 10 underwent successful stent placement, 
whereas the other 6 did not meet the requirements for a 
stent after coronary angiography. All patients remained 
on a daily treatment of 81 mg of ASA after challenge or 
desensitization. No long-term reactions to 81 mg of ASA 
were reported among our group of patients.

Discussion

Dual antiplatelet therapy significantly reduces the rate 
of cardiovascular events in acute coronary syndromes 
and coronary stents. However, in a recent systematic re-
view survey [32], a surprising 56% of cardiologists do not 
perform challenge or desensitization procedures, but 
manage ASA hypersensitivity using alternative treat-
ments. The most common monotherapy in this survey 
was clopidogrel. 

Several protocols for ASA challenge or desensitization 
in patients with cardiovascular diseases were published 
prior to our study [12–24] and are summarized in Table 
1. A European expert panel of the ENDA group has re-
cently agreed on guidelines on this topic [23], but no po-
sition paper has been published so far. All previous stud-
ies did not specifically exclude patients who tolerated 
NSAIDs after the initial reaction, and in most cases did 
not assess the patterns of response, including reactions to 
other NSAIDs and the presence of previous CSU [12–24]. 
The most commonly used protocol starts with 0.1–1 mg 
of ASA with 30-min intervals between doses, and is per-
formed after allergy consultation in only 47% of cases 
[32]. In previously published studies, most of the patients 
presenting with unsuccessful desensitization belonged to 
the group with chronic urticaria, although no severe reac-
tions were reported [12–16, 18, 20, 21, 23]. With excep-
tion of the studies by Cortellini et al. [18, 23], most previ-
ously published protocols did not include risk stratifica-
tion and all patients were managed equally, disregarding 
their individual characteristics [12–17, 19–22, 24]. With 
our approach, the time required for challenge or desensi-
tization can be shortened and, hence, all the direct and 

indirect medical costs for patient care can be reduced sig-
nificantly (Table 1).

Recent data support the inclusion of anaphylaxis with-
in the NIUA clinical entity [33]. In our study, 1 patient 
who presented with anaphylaxis has reacted to more than 
1 NSAID.

Most of our patients were desensitized up to 81 mg of 
ASA, and we are aware that, following dual antiplatelet 
therapy with clopidogrel and ASA, there is no clear data 
in favor of 325 mg versus 81 mg of ASA during the initial 
24–48 h to prevent in-stent stenosis [7, 34]. Moreover, 
patients might have a trigger dose for reaction higher 
than 81 mg [11, 35] and an ENDA-EAACI expert panel 
suggests reaching a cumulative ASA dose between 75 and 
150 mg [23]. To our knowledge, none of the previous 
studies on ASA administration in patients with ischemic 
heart disease and NSAID hypersensitivity have tried to 
compare between patients with a confirmed or noncon-
firmed prior diagnosis of NSAID hypersensitivity [12–
24].

In the recent American Academy of Asthma Allergy 
and Immunology (AAAAI) guidelines for practice pa-
rameters [11], a protocol for ASA induction of drug toler-
ance in NERD patients recommended a starting dose of 
20.25 mg, followed by 40.5, 81, 162.5, and 325 mg at 90-
min intervals, and stated that almost no patient reacted to 
20.25 mg, with only an occasional reaction occurring at 
40.5 mg.

In the guidelines published by EAACI/GA2LEN on 
provocation tests for the diagnosis of ASA hypersensitiv-
ity [36], it was recommended that a starting dose of 10  
mg be used for patients presenting with anaphylaxis to 
NSAIDS, but we are aware of previous studies in which 
the severity of the initial reaction showed no significant 
difference compared to ASA oral challenge in NERD pa-
tients, especially in patients receiving leukotriene modi-
fier drugs (LTMDs), such as montelukast [37]. Hope et al. 
[38] showed that few patients with NERD will react to 
doses lower than 30–40 mg of ASA, and proposed a start-
ing dose of 20–30 mg for patients with a history of emer-
gency department visits for asthma and low baseline 
FEV1. Previous protocols and recommendations for pa-
tients without cardiovascular disease in need of ASA ad-
ministration despite presenting with an NSAID allergy 
supports the inclusion in our self-designed protocol of a 
10- to 21-mg initial dose for high-risk patients and a 41-
mg dose for low-risk patients. Based on EAACI/GA2LEN 
recommendations, if anaphylaxis requires ICU care, a 
challenge or desensitization must be started with an ini-
tial dose of 10 mg of ASA. In our study, neither of the 2 
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patients who reacted presented with severe symptoms, 
which further supports our protocol as a safe and dynam-
ic approach, even though we started with much higher 
doses than in previously published protocols (Table 1).

We are aware that some patients will not remember 
the exact interval between ASA intake and initial reaction 
[39], so a 120-min interval between doses was allowed 
when the patient was unsure. For patients who initially 
reacted to ASA in less than 15 min, our group determined 
a minimum interval of 30 min between doses. We did not 
inform the patient about the details of our protocol in or-
der to avoid a biased decision towards longer or shorter 
protocols.

Leukotriene receptor blockage obtained by LTMDs is 
effective for patients presenting with an increased release 
of Cys-LT following COX-I inhibition [40], and it has 
been routinely included in protocols for ASA desensitiza-
tion for NERD patients, but that has not been used with 
ASA desensitization protocols in an acute setting for car-
diac patients [12–24]. All our patients received pretreat-
ment with montelukast and this may have increased our 
success rate of ASA desensitization, but further studies 
with a larger number of patients are required to confirm 
the obtained clinical effect. Montelukast rapidly reaches 
therapeutic concentrations in plasma, with Tmax at 2.8 h, 
which is not affected by the age of the patients [41].

Since the publication from the ENDA expert panel 
group in 2017 [23], our present protocol has been modi-
fied as follows. (1) For a patient with unstable acute coro-
nary syndrome in whom ASA administration cannot be 
achieved in ≤2 h: administer clopidogrel 600 mg + tirofi-
ban 25 mg/kg within 5 min and then 15 mg/kg/min for 
up to 24 h and perform challenge or desensitization in the 
next 24 h. (2) For stable patients: the cumulative challenge 
dose has been incremented to 110 mg for challenges last-
ing less than 2.5 h, and to 160 mg for the remaining cases. 
(3) Severe anaphylactic reactions have been excluded for 
ASA administration and patients with nonsevere anaphy-
lactic reactions are desensitized following the ENDA ex-
pert panel group protocol. The protocol in patients pre-
senting with an initial reaction to a COX-1 inhibition 
higher than the dose of ASA administered during the pro-
cedure could be defined as challenge, while in the remain-
ing patients it could be defined as desensitization in order 
to adapt a similar terminology to that used in the ENDA 
guidelines [23]. We have described 13 patients with a 
confirmed and 10 with a nonconfirmed diagnosis to 
NSAID hypersensitivity who received the required dose 
of ASA from cardiology staff. However, we are not sure 
that this dose was enough to induce desensitization as it 

is lower than the dose needed to trigger a reaction in a 
significant number of NSAID-hypersensitive patients 
[35]. This has been discussed extensively and remains a 
controversial issue. Moreover, in a recent, elegant multi-
center study [23], nearly all patients tolerated ASA ad-
ministration following 2 different protocols (challenge 
and desensitization). However, both protocols used a 
maximum cumulative dose of 160 mg, which could be 
below the required threshold.

One of the limitations of the previously published 
studies and our own work is the number of patients de-
sensitized [12–24]. Other limitations have also been out-
lined in a recent meta-analysis [32], which, besides the 
low number of patients, includes the heterogeneity of 
self-reported adverse reactions, among others [42]. In our 
study the entities were well defined [9] with a further 
stratification being performed in order to assess risk and 
the time of the protocol. 

In conclusion, our protocol dynamically addresses de-
sensitization in patients with NIUA and NERD based on 
a risk assessment and montelukast premedication as de-
cided by a trained allergist. This allows for an effective 
and safe short protocol with an 81-mg ASA dose in pa-
tients with a history of NSAID hypersensitivity.
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procedure and provided their signed informed consent.
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