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Abstract

Aspirin hypersensitivity continues to be a major clinical challenge in
patients with coronary artery disease (CAD), particularly in those re-
quiring percutaneous coronary intervention (PCI) in the absence of a
validated alternative antiplatelet regimen. Although true aspirin aller-
gies are uncommon, they can manifest with severe reactions such as
angioedema or anaphylaxis, highlighting the critical role of diagnostic
challenge tests and tolerance induction strategies. Here, a 61-year-old
female with end-stage renal disease (ESRD) on hemodialysis present-
ed with new-onset heart failure and elevated troponins in the setting
of a hypertensive emergency. A subsequent left heart catheterization
revealed severe multivessel disease, but PCI was deferred due to her
history suggestive of aspirin-induced angioedema and the absence
of a known optimal approach in this scenario. Given the feasibility
of completing a desensitization protocol, aspirin desensitization was
pursued, facilitating the successful placement of a drug-eluting stent.
This case highlights the need for validated protocols to manage aspi-
rin hypersensitivity, as the current treatment paradigm necessitates a
highly individualized approach by the treating clinician.
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Introduction

Aspirin hypersensitivity in patients undergoing percutaneous
coronary intervention (PCI) is a relatively rare finding, with a
prevalence of 2.6% among patients admitted for cardiac cath-
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eterization, according to a recent retrospective study [1]. Of
these patients, 1.0% presented with respiratory manifestations
including asthma or rhinitis, while the remaining 1.6% exhib-
ited cutaneous manifestations such as urticaria or angioede-
ma. Although infrequent, this spectrum of hypersensitivity is
significant in contemporary medical practice due to aspirin’s
pivotal role in treating coronary artery disease (CAD), particu-
larly in the setting of dual antiplatelet therapy (DAPT). Com-
prising aspirin and a P2Y12 inhibitor, DAPT represents the
cornerstone of post-PCI medical therapy and is used mainly to
mitigate the risk of cardiovascular complications, such as stent
thrombosis (ST). In concert with this approach are the current
guidelines which recommend at least 6 months of DAPT post-
PCI to achieve optimal therapeutic benefit [2]. However, be-
cause the exact prevalence of aspirin allergy is unclear, in part
due to ambiguity of definition and the lack of awareness with
respect to pseudoallergies and true allergies, aspirin therapy
also presents a substantial challenge to this recommendation,
as the safety and efficacy of alternative oral antiplatelet combi-
nations without aspirin have yet to be established, likely due to
a scarcity of high-quality evidence. This case report and litera-
ture review aims to illustrate this clinical scenario and discuss
plausible alternatives as well as underscore the need for further
research in the area.

Case Report
History of presentation

A 61-year-old female was brought in by emergency medical
services (EMS) for sudden-onset generalized weakness and
shortness of breath that began within the last 12 h. The patient
had similar symptoms in the past in the context of missed he-
modialysis sessions, and denied any exertional nature to her
symptoms, also denying chest pain, palpitations, nausea, vom-
iting, lightheadedness, and epigastric pain. Her last hemodi-
alysis session via her left upper extremity arteriovenous fistula
was 3 days before presentation, and she endorsed baseline par-
oxysmal nocturnal dyspnea as well as orthopnea requiring the
use of two pillows to sleep at night, but not dyspnea on exer-
tion. Prior to presentation, she desaturated to an oxygen satura-
tion of 66% on room air that failed to improve on supplemental
oxygen at home, prompting her to notify EMS.

On arrival, her vital signs were notable for a blood pres-
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Figure 1. ECG on admission, showing normal sinus rhythm, left ventricular hypertrophy, poor R wave progression. ECG: elec-

trocardiogram.

sure of 193/80 mm Hg (normal range: 90/60 mm Hg to 120/80
mm Hg), respiratory rate of 20 breaths per minute (normal
range: 12 - 20 breaths per minute), heart rate of 70 beats per
minute (normal range: 60 - 100 beats per minute), a tempera-
ture of 98.9 °F (normal range: 98.6 °F to 100.4 °F), and an
oxygen saturation of 80% as detected by pulse oximetry (nor-
mal range: 95% or higher) that improved to 98% on bilevel
positive airway pressure. Her exam was significant for crack-
les in the bilateral lower and middle lung fields as well as 1+
pitting edema in the bilateral lower extremities. Laboratory
workup revealed elevated levels of B-type natriuretic peptide,
troponin, and glucose, and decreased levels of hemoglobin. A
chest X-ray showed bilateral pulmonary congestion, alveolar
edema, and pleural effusions, and a standard 12-lead electro-
cardiogram (ECG) showed normal sinus rhythm, left ventricu-
lar hypertrophy, and poor R wave progression, all of which
were unchanged from her baseline that was taken 3 years ago
(Fig. 1). The posterior ECG was unremarkable. Nephrology
and cardiology were consulted for urgent hemodialysis and
elevated troponins, respectively, and the patient was admitted
for acute decompensated heart failure and rule-out of acute
coronary syndrome (ACS) in the setting of hypertensive emer-

gency.
Past medical history

The patient had a history of hypertension, insulin-dependent
diabetes mellitus, ischemic cerebrovascular accident, heart
failure with reduced ejection fraction (ejection fraction 35%
with grade 2 diastolic dysfunction and moderate diffuse hy-
pokinesis, and no prior ischemic workup), end-stage renal
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disease on hemodialysis. Home medications included detemir,
aspart, furosemide, clopidogrel, sevelamer, metoprolol succi-
nate, amlodipine, and atorvastatin.

Allergies

The patient has a remote history of oral numbness and tingling
and possibly angioedema with the use of aspirin many years
before presentation. She was told by a physician at the time to
never use aspirin again and has never done so since then.

Investigation and management

Following admission, serial ECGs were performed and were
unremarkable. Serial troponins rose to a peak of 0.66 ng/mL
before falling to undetectable levels within the next day. Euv-
olemia was achieved through a combination of aggressive diu-
resis which led to a small amount of urine production, inpatient
hemodialysis for further excess volume removal, and blood
pressure control, all of which resulted in the restoration to eu-
volemic weight and the resolution of shortness of breath, lung
crackles, and pitting edema. Transthoracic echocardiography
(TTE) revealed an improvement in ejection fraction from her
baseline of 35% to 50-55% without any regional wall motion
abnormalities as well as a grossly normal valvular function and
structure. A subsequent left heart catheterization revealed se-
vere, two-vessel disease with 70-80% occlusion and an instan-
taneous wave-free ratio (iFR) of 0.63 in the mid-left anterior
descending artery (LAD) as well as 60-70% occlusion and iFR
of 0.93 in the proximal left circumflex artery (LCX) (Fig. 2).
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Figure 2. Coronary angiogram showing severe two-vessel disease
with 70-80% occlusion of the mid-LAD and 60-70% occlusion of the
proximal LCX. The labeled arrows point to the respective stenotic re-
gions. LAD: left anterior descending artery; LCX: left circumflex artery.

However, PCI was deferred at that time due to a possible his-
tory of angioedema with aspirin use, conflicting with her need
for DAPT after stenting. The patient subsequently underwent
successful aspirin desensitization without the development of
any adverse reactions, and a staged PCI with deployment of a
drug-eluting stent was performed within hours of completion
of the desensitization protocol (Table 1). The patient was dis-
charged on DAPT with aspirin and clopidogrel and continued
on the rest of her home medications with outpatient cardiology
follow-up.

Discussion

This case illustrates a rare clinical scenario where a patient with
traditional CAD risk factors who developed ischemic symptoms
underwent two coronary catheterizations due to the need for as-
pirin desensitization prior to stent deployment, which is a cur-
rent standard of care for coronary ischemia. The delay in revas-
cularization is particularly noteworthy, highlighting the need for
improved strategies to address this crucial gap in medical litera-
ture. To explore this clinical question, the following discussion
begins with a brief plunge into the evolution of PCI.

The introduction of PCI by Andreas Gruntzig in 1977
revolutionized the treatment of CAD [3]. No longer was car-
diothoracic surgery the only available treatment modality
when medical therapy proved inadequate, and PCI has since
become the subject of intense research and development. Sig-
nificant milestones, such as the introduction of bare-metal
stents (BMS), drug-eluting stents (DES), and biodegradable
polymer-based DES, have successively enhanced treatment
capabilities and established PCI as a crucial component of
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Table 1. Aspirin Desensitization Protocol

Step Day Time (h) Aspirin dosage (mg)
1 1 0 20.25 (0.25 tablets)
2 1 3 60.75 (0.75 tablets)

3 1 6 81 (1 tablet)

4 2 0 101.25 (1.25 tablets)
5 2 3 162.5 (2 tablets)

6 2 6 325 (4 tablets)

The patient underwent a 2-day protocol in which she received three dos-
es of aspirin on the first day, and three more doses on the second day.

standard care. Despite these advancements, PCI is not without
limitations; ST remains a significant concern, and minimizing
its occurrence has been a key therapeutic objective for several
decades. Although rare, ST is a catastrophic event character-
ized by the sudden thrombotic occlusion of a previously patent
stent, leading to sudden death or a large myocardial infarction
(MI) in most cases. It typically presents subacutely, defined as
the development of acute thrombosis within the first 30 days
after PCI, but can also occur acutely, late, or very late, which
correspond to acute thrombotic events within 24 h, 1 year, or
more than 1 year post-PCI, respectively [4]. The 30-day in-
cidence of nonfatal MI in patients with DES who had angio-
graphically confirmed ST is approximately 60%, whereas the
30-day mortality rates for angiographically confirmed ST and
clinically identified ST, with BMS and DES, are 7%, 19%, and
15%, respectively [5, 6].

Major risk factors for the development of ST include in-
traprocedural trauma to the coronary endothelium and the in-
troduction of metal to the coronary vasculature. The former
exposes subendothelial collagen and tissue factor to blood,
triggering the coagulation cascade, while metal itself is inher-
ently thrombogenic [7]. To mitigate the risk of ST, the primary
therapeutic measure is antithrombotic therapy. Notably, the
specific antithrombotic regimen depends on the timing of its
administration relative to the timing of PCI. For instance, com-
bined antiplatelet and anticoagulant therapy, such as aspirin
and unfractionated heparin, is typically indicated prior to and
during PCI, whereas antiplatelet therapy alone is usually in-
dicated post-PCI, particularly in the absence of an alternate
indication for anticoagulation. Yet regardless of the timing
of administration, the antiplatelet regimen almost invariably
includes aspirin and a P2Y12 receptor blocker, collectively
known as DAPT, thanks to the significant reduction in ST
when compared to antiplatelet monotherapy, particularly in
the early period following PCI [8]. In fact, DAPT is so im-
portant that the absence of a P2Y12 receptor blocker is the
single most important predictor for ST at the time of the event
[5, 6, 8]. With robust evidence from randomized clinical tri-
als and the absence of another nonsteroidal anti-inflammatory
drug (NSAID) with equally selective and irreversible block-
ade of platelet cyclooxygenase-1 (COX-1), aspirin’s role as a
unique and indispensable antiplatelet agent for stented patients
is firmly established [9-11]. Interestingly, the strict adherence
to aspirin in current DAPT regimens is in stark contrast to the
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Table 2. Protocol for Introducing Low-Dose Aspirin (81 mg) in a Patient With Suspected or Confirmed Aspirin Allergy

Step Activity

1 Administer 40.5 mg of aspirin and observe for 60 min.

2 Administer 40.5 mg of aspirin and observe for 60 min again. If the patient developed symptoms, repeat this step again.
3 If no symptoms have developed during the first two steps, administer 81 mg of aspirin daily starting the next day.

more lenient approach to the choice of P2Y 12 receptor blocker,
which can vary depending on the specific indication [12, 13].

While DAPT is effective in reducing PCl-related complica-
tions, it presents its own set of challenges as well. In addition
to the risk of bleeding, which is often a reason for DAPT dis-
continuation, the concurrent presence of aspirin hypersensitivity
can be problematic and potentially preclude the use of DAPT.
Because current DAPT regimens unanimously advocate for
aspirin use, and that the safety and efficacy of oral antiplate-
let combinations excluding aspirin remain unestablished, the
optimal approach in this clinical scenario remains unclear and
is compounded by additional considerations including the type
and severity of the aspirin allergy as well as the urgency of PCIL.

Within cardiac pathologies, there are three main indica-
tions for urgent aspirin therapy: patients with suspected ACS
for whom revascularization is not planned, patients with sus-
pected ACS with plans for revascularization but delayed aspi-
rin initiation due to concerns for hypersensitivity, and patients
requiring nonurgent coronary revascularization. Similarly, as-
pirin or NSAID allergies can be broadly categorized into pseu-
doallergies and true allergies, with the former thought to be
nonimmunologic reactions secondary to NSAID-induced inhi-
bition of COX-1 and other related biochemical pathways, and
the latter being presumed, immunoglobulin E (IgE)-mediated
immunologic reactions. Regardless of the type or category of
allergies, identifying key manifestations of aspirin sensitiv-
ity such as anaphylaxis, urticaria or angioedema, and aspirin-
exacerbated respiratory disease (AERD), is essential to guide
further management [14].

A relatively common condition affecting 5-7% of all asth-
matics, AERD has an overall prevalence of approximately
10% whereas the prevalence for aspirin-induced cutaneous
sensitivity ranges from 0.07% to 0.2%; the prevalence for
aspirin-related anaphylaxis remains unknown as it has never
been conclusively documented to date [15-17]. The main rea-
son for identifying these key hypersensitivity manifestations is
to determine the need for a premedication regimen prior to the
administration of aspirin, with the goal of preventing or reduc-
ing the severity of a potential reaction. Prompt administration
of aspirin is often preferred, especially in patients requiring
urgent PCI despite the potential for inducing hypersensitivity,
and premedication is usually reserved for those suspected of
having AERD, which include those with a history of aspirin-
induced chest tightness or wheezing, or those with confirmed
or suspected prior anaphylactic reactions suggestive of AERD.
In these populations, premedication is often done with leu-
kotriene-modifying agents such as montelukast or oral gluco-
corticoids due to their efficacy in alleviating or even prevent-
ing asthma exacerbations. Conversely, patients who develop
aspirin-related cutaneous reactions or suspected anaphylactic

204 Articles © The authors | Journal compilation © ] Med Cases and Elmer Press Inc™

reactions without symptoms indicative of AERD generally do
not require premedication, owing to the more benign nature
of these reactions and that the majority of aspirin-related ana-
phylactic reactions are actually severe respiratory reactions in
patients with underlying AERD.

In addition to the type and severity of aspirin allergies,
the urgency of PCI is another crucial consideration in deter-
mining the optimal approach in this clinical dilemma. Patients
requiring PCI can be categorized into those for whom PCI is
elective, those for whom PCI can be postponed several hours,
and those for whom PCI is urgent without sufficient time to
introduce aspirin. Whereas PCI in the first two scenarios can
be performed after aspirin desensitization or postponed for
several hours to allow for the introduction of low-dose aspirin,
respectively, the optimal approach in the third scenario, where
PCI is urgent, remains less clear. The result is a handful of
postulated alternatives, including oral P2Y 12 receptor blocker
monotherapy, perioperative intravenous glycoprotein (GP) I1b/
[ITa antagonist therapy with subsequent aspirin desensitization,
and low-dose rivaroxaban in conjunction with a P2Y12 recep-
tor blocker. These options all appear to be viable alternatives,
but in fact share a common flaw - the lack of formal validation
in the clinical setting [18-20]. With respect to the introduction
of aspirin, which can be performed in the second scenario, a
simple protocol involving low-dose aspirin, usually 100 mg or
less daily, can be attempted (Table 2) [21]. This protocol can
be completed within several hours and has been demonstrated
to be safe in patients with aspirin-induced cutaneous manifes-
tations such as urticaria or angioedema [20]. Should patients
with suspected or confirmed AERD develop respiratory symp-
toms during the protocol, bronchodilator therapy and antihista-
mines are available treatment options. Notably, our patient was
started on a lower dose, 20.25 mg, than that outlined in this
protocol, 40.5 mg, due to our patient being high-risk and her
personal desire to start at the lowest dose possible. Remark-
ably, the development of anaphylaxis with this protocol is usu-
ally not considered even in patients with true aspirin allergies,
given the aforementioned absence of conclusive evidence for
aspirin-specific anaphylaxis and the low likelihood of symp-
tom induction with the low dosages of aspirin used in this
protocol. In patients who may require a single, higher loading
dose of aspirin, which is typically a one-time dose of 325 mg,
a second protocol extending an additional day can be added to
the initial protocol (Table 3) [22]. It should be noted that the
likelihood of triggering respiratory symptoms is higher during
this second protocol, likely due to the higher dosages of aspi-
rin used, although the same bronchodilator and antihistamine
therapies can be used in the event of symptom development.

In contrast to introducing low-dose aspirin to aid in DAPT
initiation in more urgent clinical scenarios, aspirin desensitiza-
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Table 3. Protocol for Increasing the Dosage of Aspirin From 81 mg Daily to 325 mg Daily for Loading Purposes in Patients With

Suspected or Confirmed Aspirin Allergy

Step  Activity in patients with AERD

Activity in patients without AERD

1 Administer 121.5 mg of aspirin and observe for 60 min.
2 Administer 202.5 mg of aspirin and observe for 60 min.
3 Administer 325 mg aspirin and observe for 180 min.

If no symptoms develop, continue with 325 mg of aspirin
starting the next day. Desensitization is complete.

Administer 162 mg of aspirin and observe for 60 min.
Administer 325 mg and observe for 60 min.

If no symptoms develop, continue with 325 mg of aspirin
starting the next day. Desensitization is complete.

If symptoms develop, treat the symptoms, repeat the
same dose, and observe for another 60 min. If no
further symptoms, then desensitization is complete
and begin 325 mg of aspirin starting the next day.

If symptoms develop, treat the symptoms, repeat the same dose, and
observe for another 60 min. If no further symptoms, then desensitization

is complete and begin 325 mg of aspirin starting the next day.

The use of this protocol assumes that patients are already on an 81 mg dose of aspirin. AERD: aspirin-exacerbated respiratory disease.

tion is an alternative approach in which aspirin is slowly intro-
duced into a patient with suspected or documented aspirin aller-
gy. The main advantage of this approach is its safety and hence,
popularity, although the low prevalence of true aspirin allergies
suggests that this approach may be less needed than commonly
believed [23]. Interestingly, the majority of patients with pre-
sumed aspirin allergies actually have drug intolerance second-
ary to a direct consequence of aspirin’s mechanisms of action
rather than true hypersensitivity [24]. However, in the setting of
ample time without the need for urgent PCI, aspirin desensitiza-
tion is still commonly performed when the safest approach is
preferred. Thus, in the case of our patient, aspirin desensitiza-
tion was the approach pursued given the relative lack of urgency
for PCI and the desire for the safest approach in the setting of a
potentially severe history of angioedema. The relative clinical
stability and the ease with which euvolemia was achieved, in
conjunction with the absence of chest pain, shortness of breath,
or other significant symptoms, suggested that there was, indeed,
ample time for aspirin desensitization prior to PCI. The etiology
of our patient’s acute pulmonary edema and elevated troponins
was likely multifactorial, with the most likely causes being in-
adequate hemodialysis and coronary ischemia; importantly, the
coronary angiogram was negative for ACS.

Finally, while few clinical scenarios appear to preclude
the use of aspirin with either the low-dose protocol or de-
sensitization, it is important to be cognizant of certain abso-
lute contraindications. These include patients who have had
Stevens-Johnson syndrome, toxic epidermal necrolysis, and
drug reaction with eosinophilia and systemic symptoms/drug-
induced hypersensitivity syndrome, among others. In these
particular scenarios, the general recommendation is to avoid
all NSAIDs, including aspirin, without attempting a rapid,
low-dose introduction or slow desensitization.

Conclusions

Safe strategies to maneuver the clinical dilemma of initiating
DAPT in a patient with aspirin allergy include a low-dose pro-
tocol and complete desensitization. Given that the optimal ap-
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proach remains undefined, further research with randomized
trials will likely be crucial in navigating this unique clinical
scenario in the near future.

Learning points

Learning points from this case report and literature review in-
clude recognition of this clinical conundrum and acknowledge-
ment of the absence of proven optimal approaches to overcome
it. Despite the multiple approaches highlighted above, there
remains an urgent need for further research and clinical trials
to establish a standard of care for this scenario, given the high
prevalence of patients with ischemic heart disease.
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