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Efficacy and Safety of Available Protocols for Aspirin
Hypersensitivity for Patients Undergoing Percutaneous
Coronary Intervention
A Survey and Systematic Review
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Background—The most suitable approach for patients with aspirin hypersensitivity undergoing percutaneous coronary
intervention remains to be assessed.

Methods and Results— Pubmed, Google Scholar, and Cochrane were systematically searched for papers describing protocols
about aspirin hypersensitivity in the percutaneous coronary intervention setting. Discharge from hospital with aspirin
was the primary end point, whereas rates of adverse reactions being a secondary outcome. An online international survey
was performed to critically analyze rates of aspirin hypersensitivity and its medical and interventional management.
Eleven studies with 283 patients were included. An endovenous desensitization protocol was performed on one of them,
with high efficacy rate (98%) and a low adverse reaction rate when compared with oral administration. No significant
differences were reported among the oral protocols in terms of efficacy (less versus more fractionated [95.8% {95.4%—
96.2%} versus 95.9% {95.2-96.5%}]), whereas higher incidence of rash and angioedema were reported for protocols
with <6 doses escalation (2.6% [1.1%—-4.1%] versus 2.6% [1.9%—-3.2%]). In the survey, we collected answer from 86
physician of the 100 interviewed. Fifty-six percent of them managed aspirin hypersensitivity changing the therapeutic
regimen (eg, clopidogrel monotherapy and indobufen). Despite the previous safety data, desensitization protocols were
adopted by only 42% of surveyed cardiologist.

Conclusions—Available protocols for aspirin hypersensitivity are effective and safe, representing a feasible approach
for patients needing dual antiplatelet therapy. (Circ Cardiovasc Interv. 2016;9:¢002896. DOI: 10.1161/
CIRCINTERVENTIONS.115.002896.)
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Aspirin has been demonstrated to play a pivotal role for
patients with coronary artery disease, with well-known
benefits for reducing recurrent coronary events, and with pro-
tective effects toward stent thrombosis for those undergoing
percutaneous coronary intervention (PCI).!-¢

This aspect becomes particularly relevant in patients
with aspirin hypersensitivity, who experience side effects,
such as exacerbated respiratory tract disease, urticaria/
angioedema, or anaphylaxis, leading to high risk of dis-
continuation.®’ Although it is an infrequent finding, this
problem offers many challenges for physicians managing
these patients, particularly because of the limited number
of alternatives.

Several other drugs, from cilostazol to cardiren or indo-
bufen, have been tested, although their main limit is repre-
sented by the absence of validation on randomized controlled
trials or derived from randomized controlled trials with a lim-
ited sample size, and with an uncertain effect on prognosis.®!!

At present, the only validated dual antiplatelet therapy
(DAPT) regimen is with aspirin plus P2Y 12 inhibitors as recom-
mended by current guidelines on myocardial revascularization.'?

Protocols of aspirin desensitization represent a poten-
tially feasible approach to solve this problem: however,
different approaches have been used as well as different
timing, leading to contrasting results.®”!* At the same time,
these protocols are fraught with small sample sizes and an
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WHAT IS KNOWN

® Aspirin plays a key role in the secondary prevention
of atherothrombotic events and thrombotic compli-
cations after stent implantation.

® Aspirin hypersensitivity represents a challenge in the
management of patients undergoing stent implantation.

WHAT THE STUDY ADDS

® The majority of cardiologists still manage aspirin
hypersensitivity by avoiding aspirin therapy and treat-
ing patients with alternative antiplatelets agents. This is
not supported by adequate evidence-based medicine.

® Desensitization protocols have demonstrated to be
safe and effective and allow cardiologists to use dual
antiplatelet therapy.

® Endovenous aspirin desensitization protocols and
oral protocols with >6 doses escalation have lower
adverse reactions rate compared with dose escala-
tions with <6 doses.

absence of comparisons with a lack of uniformity of behav-
ior among physicians.

Consequently, we performed a meta-analysis to appraise
the available up-to-date protocols of desensitization and their
positive/negative effects. We performed also a web-based sur-
vey to understand physicians’ attitude and how aspirin hyper-
sensitivity affects everyday clinical practice.

Methods
Meta-Analysis

This study was performed according to current guidelines, includ-
ing the recent Preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) amendment to the Quality of Reporting
of Meta-analyses (QUOROM) statement, and recommendations from
The Cochrane Collaboration and Meta-analysis of Observational
Studies in Epidemiology (MOOSE)."*" No temporal or language
restrictions were applied.

Search Strategy and Study Selection

Pertinent articles were searched in Pubmed, Medline, Cochrane
Library, Biomed Central, and Google Scholar in keeping with estab-
lished methods'*'? with Mesh strategy and with a combinations of the
following key words: acetylsalicylic acid (ASA), aspirin, hypersen-
sitivity, desensitization, and protocol. Three independent reviewers
(M.B., A.B., and FE.D.A.) first screened retrieved citations at title or
abstract level, with divergences resolved after consensus. If potential-
ly relevant, they were then appraised as complete reports according to
the following selection criteria. Studies were included if they investi-
gated patients: (1) presenting with history of aspirin hypersensitivity
reactions, (2) treated with desensitization protocols, (3) undergoing
PCI in the same hospitalization, while exclusion criteria were (1) du-
plicate reporting (in this case the article reporting the largest sample
of patients was selected) and (2) case reports with <3 patients.

Data Extraction

Two unblinded independent reviewers (F.D.A. and M.B.) collected
data on baseline profile of patients, on symptoms of their hypersensi-
tivity to aspirin and the indication for PCI. Protocols were divided in:
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(1) intravenous, (2) oral with <6 administrations of aspirin doses and,
(3) oral with >6 administrations of aspirin doses.

End Point

Success of the protocols was the primary end point (defined as dis-
charge with aspirin as therapy), whereas rates of rash and angioedema
during the procedure were secondary outcomes.

Internal Validity and Quality Appraisal

Unblinded independent reviewers (ED.A. and M.B.) evaluated quality
of included studies on prespecified forms. Modifying the MOOSE items
to take into account the specific features of included studies they sepa-
rately abstracted and appraised study design, setting, and data source.

Data Analysis and Synthesis

Continuous variables are reported as mean (SD) or median (interquar-
tile range). Categorical variables are expressed as n/N (%). Statistical
pooling was performed according to a random-effect model with ge-
neric inverse-variance weighting, computing risk estimates with 95%
confidence intervals. Heterogeneity was evaluated with y? test along
with inconsistency. All computations were performed using RevMan
5.2 (The Cochrane Collaboration, The Nordic Cochrane Center, and
Copenhagen). Small studies’ bias was appraised by graphical inspec-
tion of funnel plots. Standard hypothesis testing was set at the 2-tailed
0.05 level.

Survey

A web-based survey was designed and developed by a cardiologist
with expertise in data managing and programming (E.C.), and it was
hosted in our Web site http://www.cardiogroup.org. The develop-
ment of survey followed the recommendations found in Guidance for
Industry, Computerized Systems Used in Clinical Investigations, by
the Food and Drug Administration. The engine was built using PHP
code language and MySQL client (Oracle corporation).

We invited 100 interventional and clinical cardiologists who were
randomly abstracted from national societies data base to take part in
an online survey sending an invitation e-mail with a link to our Web
site cardiogroup.org where the survey was hosted. Every participant
provided informed consent about the survey’s purpose and the anony-
mous management of the data. The survey was made of 22 questions
about aspirin’s hypersensitivity rate, the management of patients with
aspirin hypersensitivity, alternative therapies, and desensitization
protocols. All the survey’s questions are included in Appendix I in
the Data Supplement.

All authors take responsibility for all aspects of the reliabil-
ity and freedom from bias of the data presented and their discussed
interpretation.

Results
Meta-Analysis

After initial search, 18 articles were evaluated for inclusion.
Five of them have been excluded because of not describing
desensitization protocols, whereas another one was removed
because it did not include patients with PCI and 2 more
because they included <3 patients.?* Finally, 11 studies with
283 patients were included in the final analysis®"'3?™33 (Fig-
ure 1; Appendix I in the Data Supplement).

Only 1 study tested an intravenous protocol, whereas all
the others were focused on oral strategies: moreover other
drug (antihistamine) was added in the local medical practice
in only 1 case. Most of these research papers were retrospec-
tive and performed in Europe (Table 1).

The majority of patients included in our meta-analysis had
several cardiovascular risk factors and most of them presented
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with acute coronary syndrome. In their medical history, angio-
edema was the most frequent clinical manifestation of aspirin
hypersensitivity (Table 2). In most cases, patients were treated
with drug-eluting stents (Table 3), consequently with a need
for dual antiaggregant therapy for at least 12 months in acute
coronary syndrome (ACS) and a minimum of 6 months for
stable coronary artery disease.'?

All the protocols were successful, without relevant differ-
ences among intravenous (98%: 97.9%-98%) and less ver-
sus more fractionated (95.8% [95.4%—-96.3%] versus 95.9%
[95.2-96.5%]; Figure 1).

In regard to side effects, incidence of rash during therapy
were lower with intravenous administration and in desensiti-
zation protocols with >6 doses escalation when compared with
those with <6 doses escalation (0% versus 2.6% [1.9%-3.2%]
versus 2.6% [1.1%—4.6%]). The latter was the only reporting
a significant incidence of angioedema (3.4% [0.6%—-6.3%]),
which did not occur with intravenous and with >6 doses esca-
lation desensitization protocols (Figures 2 and 3).

The only study not reporting detailed protocols showed
similar rates of adverse events during desensitization, although
with a slight tendency to be higher.3*

Exclusion of the only study in which patients were pre-
treated with antihistamines did not change the significance of
the results (data not shown).

Survey Results
We collected 86 answers. Clinical cardiologists slightly out-
numbered interventional cardiologists. Most of them were
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male, middle aged, from United States or Europe. A total of
94% of physicians interviewed indicated that the prevalence
of aspirin hypersensitivity is <10% and that urticaria is the
most common adverse reaction for 72% of them, followed by
asthmatic type reaction and angioedema.

Surprisingly, 56% of respondents still manage aspirin
hypersensitivity by changing the therapeutic regimen and not
proceeding to desensitization. The desensitization protocols
are adopted only by 42% of cardiologists. Figure 4 shows
the different therapeutic strategies proposed as alternatives to
aspirin by the respondents. The most common alternative ther-
apeutic strategy is the monotherapy with clopidogrel. Therapy
with indobufen (ibustrin) is also a common alternative, and
22% of physicians interviewed used this alternative in patients
with aspirin hypersensitivity. Prasugrel and ticagrelor are
increasing becoming more prevalent as alternative treatment
regimens, particularly in patients with ACS.

The majority of cardiologists who adopt a desensitiza-
tion protocol uses an oral scheme, starting with an initial dose
ranging between 0.1 and 1 mg and increasing every 30 min-
utes until a final dose between 75 and 100 mg.

Most of them perform the desensitization protocol in the
intensive care unit (38%) or in a cardiology ward and day hos-
pital (27% each). Only 2% perform the desensitization in an
allergology ward but 47% consults an allergologist before the
start of a desensitization protocol.

Desensitization is safe and effective because most of the
surveyed doctors reported with a prevalence of anaphylaxis
close to 1% and a failure of the protocol in <20% of cases. The

Incidence Incidence
Study or Subgroup Incidence SE Weight [V, Random, 95% CI IV, Random, 95% CI
1.21 ev
De Luca, 138 98 002 11.3% 98.00([97.96, 98.04) -
Subtotal (95% CI) 11.3% 98.00 [97.96, 98.04]

Heterogeneity: Mot applicable
Test for overall effect: Z= 4900.00 (P = 0.00001)

1.2.2 oral: less than 6 increase in aspirin doses

Cortellini, low risk 12 13 97 0.09 11.0% 97.00[96.82, 97.15] .
Lee, 132 B3 064 4.4% B83.00[21.75,84.26) .

Rossini,08 7 89 0.39 7.2% 88.00[35.24, 89.76] .
Silberman,05 99 0.01 11.3% 99.00[92.98, 99.02) .
Veas, 1332 99 0.01 11.3% 99.00 [98.98, 99.02] .
Subtotal (95% CI) 45.3% 95.83 [95.41, 96.25]

Heterogeneity: Tau®= 0.17; Chi*=1770.14, df= 4 (P < 0.00001); F=100%

Test for overall effect: Z=447.92 (P < 0.00001)

1.2.3 oral: more than 6 increase in aspirin doses

Christou,1130 99 0.01 11.3% 99.00(95.98, 89.02) .
Cortellini, high risk 1213 90 031 8.3% 90.00(89.39, 90.61] .
Dalmau, 08 31 99 0.01 11.3% 99.00(99.98, 89.02) .
Mehullan, 13 27 87 003 11.3% 97.00(96.94, 87.06] .
Wong,00 33 81 149  1.2% 81.00[75.08 83.92) -

Subtotal {95% CI) 43.4% 95.89 [95.23, 96.54]

Heterogeneity: Tau® = 0.45; Chi*= 5177.56, df = 4 (P < 0.00001); F= 100%

Test for overall effect: Z= 286 65 (P < 0.00001)

Total (95% CI)

100.0% 96.05 [95.71, 96.39] |

Heterogeneity: Tau® = 0.26; Chi®=9097.31, df= 10 (P = 0.00001);, F=100% t t t

Test for overall effect: £= 55561 (P < 0.00001)

Test for subgroup differences: Chi*= 14092, df= 2 (P = 0.00001), F= 98.6%

Figure 1. Discharge from hospital with aspirin. Cl indicates confidence interval.
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Table 1. Main Features of Included Studies

How to Manage Aspirin Hypersensitivity in the Cath Lab

No. of Patients Design Region Doses, mg Time,h  Other Drugs Before
Endovenous
De Luca et al° 43 Prospective Europe 1,2,4,8,16, 32,64, 128, 250 45 No
Oral, with <6 increase in aspirin doses
Cortellini et al,™ low risk 31 Prospective Europe 10, 15, 25, 20, 50 3.0 No
Lee et al®® 24 Retrospective Asia 5,10, 20, 40, 80 3.0 No
Rossini et al” 26 Prospective Europe 1, 5,10, 20, 40, 100 55 No
Silberman et al*® 16 Retrospective Europe 5,10, 20, 40, 75 2.5 No
Veas et al*? 4 Retrospective South America 1, 5, 10, 20, 40, 100 55 No
Oral, with more than 6 increase in aspirin doses
Christou et al*®® 11 Retrospective Europe 0.1, 0.3, 10, 30, 40, 81, 162, 325 3.50 No
Cortellini et al,™ high risk 31 Prospective Europe 0.1,1.1,5,2,3,4,5,10,15,25,35,50  3.50 No
Dalmau et al®' 5 Retrospective Europe 0.1,0.2,1, 3,10, 25, 50, 100 2.50 No
Wong et al* 1 Prospective North America 0.1,0.3,1, 3,10, 20, 40, 81,162,325  3.50 Antihistamine
McMullan and Wedner? 81 Retrospective North America 1,10, 20, 40, 80, 160, 325 2.0 No

most common adverse effect during desensitization protocols
reported by respondents is urticaria for the 31%, followed by
asthma for the 23% of interviewed.

Our last 2 questions were (1) are there scenarios where
you don’t use aspirin desensitization protocol? and (2) do
you usually schedule patients for a specific follow-up after
desensitization?. Twenty-eight percent of those surveyed do
not use desensitization protocols in emergency/urgency, and
8% do not use desensitization in patients with a previous ana-
phylaxis. Last, >70% of cardiologists surveyed does not plan
a specific follow-up for desensitized patients. For complete
survey data, see the Appendix I in the Data Supplement.

Discussion
The main findings of our work are (1) literature and real-word
practice agree concerning incidence of aspirin hypersensi-
tivity reactions, (2) more than half of the respondents to our
survey still manage the hypersensitivity by avoiding aspirin
prescription, and (3) aspirin desensitization protocols are safe
and effective.

The prevalence of aspirin hypersensitivity ranges from
0.07% to 0.2% for aspirin-induced urticaria in general popula-
tion to 10% for aspirin-exacerbated respiratory tract disease in
patients with asthma.’>** Many patients refer in their clinical
history aspirin hypersensitivity because they experienced gas-
tric disturbance after aspirin assumption. It is important to dif-
ferentiate between aspirin reactions such as gastritis, which can
be easily managed with proton-pump inhibitors or other gastric
protectors and true aspirin hypersensitivity. The latter is usu-
ally a COX-1-mediated reaction causing an increase in leukot-
riene production that increases eosinophil chemotaxis, vascular
permeability, bronchoconstriction, and it has a cross-reactivity
with other NSAIDs. More rarely, aspirin hypersensitivity is
sustained by an IgE-mediated reaction and in this case cross-
reactivity with other NSAID is less common.?” The clinical
manifestations can be divided into: skin reactions (urticaria and
angioedema), upper and lower respiratory tract reactions (rhini-
tis and asthma), and anaphylaxis and should be managed with
aspirin desensitization or avoiding aspirin administration.*

The diagnosis of aspirin hypersensitivity is often based on
the patient’s history and this is particularly true in urgency/
emergency setting such as ACS where an oral aspirin challenge
is not time effective and not safe for the patients. The cardi-
ologist should quickly decide how to manage a patient with
aspirin hypersensitivity history and the 2 options are nowadays
represented by aspirin desensitization or an alternative drugs
regimen. Our survey showed that the majority of physicians
prefer using alternative medications or clopidogrel alone in
cases of aspirin hypersensitivity. This choice, in particular in
ACS subsets, is not supported by data and in case of mono-
therapy with clopidogrel (normal or double dose) prasugrel
or ticagrelor alone could lead to stent thrombosis, early rein-
fraction or bleedings.*“° To the best of our knowledge, only 2
studies evaluated alternative therapeutic regimens (indobufen,
trapidil, and trifusal) in patients with aspirin hypersensitivity

Table 2. Baseline Features of Included Patients (Results
Are Reported as Median or Percentages With First and Third
Quartiles)

11 studies, 283 patients

Value*
Prevalence of aspirin allergy (%) .0(1.2-2.7)
Age (y) 67.0 (62.0-68.0)
Female (%) 31.0(25.0-39.0)
Hypertension (%) 69.0 (67.0-70.0)
Diabetes mellitus (%) 22.0 (20.0-24.0)
Hypercholesterolemia (%) 60.0 (52.0-68.0)

Indication for PCI (%)

Stable angina

Acute coronary syndrome
Symptoms of hypersensitivity (%)

44.0 (39.0-47.0)
55.0 (54.0-60.0)

Angioedema 82.0 (63.0-90.0)
Rash 10.0 (5.0-12.0)
Asthma 10.0 (7.0-13.0)

PCl indicates percutaneous coronary intervention.
*Variables are reported as median or percentages with first and third quartiles.
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Table 3. Procedural Features

11 studies, 283 patients

Value*
Bare metal stents (%) 5.0 (3.0-7.0)
Drug-eluting stents (%) 95.0 (87.0-98.0)
Length of stent (mm) 29.0 (28.0-30.0)
No. of treated vessels 1.5(1.0-1.7)
No. of treated lesions 1.0 (1.0-1.4)

*Variables are reported as median or percentages with first and third quartiles.

for a total of 147 patients enrolled.*#* The study from Barilla
et al* is the only randomized controlled trial comparing indo-
bufen (100 mg/twice a day) with clopidogrel monotherapy (75
mg/d) and showed superiority of clopidogrel plus indobufen
therapy but is limited by a small sample size (n=42).

Intravenous desensitization protocols demonstrated a
lower rate of adverse reactions. We hypothesized that this is
because of a more stable plasmatic level of aspirin if compared
with oral administration. The latter is subjected to gastrointes-
tinal absorption, which could lead to unpredictable plasmatic
concentration of aspirin and to a less effective desensitization.
Ticagrelor monotherapy after 1 month from coronary stenting
is under investigation in the GLOBAL-LEADER trial (DAPT
interruption after 1 month followed by ticagrelor monother-
apy for 23 months versus standard DAPT). If the results of this
trial are positive, ticagrelor monotherapy may be investigated
as an alternative to DAPT in patients with aspirin hypersensi-
tivity who undergo PCI, despite the pivotal role of aspirin in
the first month and for primary prevention.

Incidence

How to Manage Aspirin Hypersensitivity in the Cath Lab

Our meta-analysis showed that aspirin desensitization is
an easy, safe, and effective strategy to manage aspirin hyper-
sensitivity. We excluded protocols that take several days to
perform desensitization such as those used in patients with
respiratory manifestations because they are not practical in
a setting where urgent PCI and aspirin administration are
needed.*** Both the survey and the meta-analysis confirmed
the desensitization’s effectiveness with a low percentage of
failure. The studies evaluated reported increased failure
in patients with chronic idiopathic urticaria.’?>3* The inci-
dence of collateral effects is low and only the faster proto-
col has an increased rate of angioedema, so we can confirm
safety of aspirin desensitization. Despite these data, it is
preferable to perform desensitization in a setting such as an
intensive care unit to quickly manage adverse reaction. The
consultation of an immunologist specialist, as highlighted
by the survey, in our opinion, could be useful to set up a
desensitization protocol at the beginning but it is not rou-
tinely needed. A specific follow-up is not needed but it is
important to remember that patients do not interrupt aspirin
therapy for >5 days. On the contrary, a new desensitization
might be needed.?3

Limitations

With any meta-analysis, our study is subject to the limita-
tions and the design of the selected studies. The main lim-
itations of our work are (1) no randomized design of the
included trials, (2) small number of patients per study, (3)
extreme heterogeneity in desensitization protocols, and
(4) small number of answers in the survey. These results

Incidence
IV, Random, 95% CI

Study or Subgroup ___Incidence  SE_\Weight IV, Random, 95% Cl
121ev
De Luca, 13° 00

Subtotal (95% CI)
Heterogeneity: Mot applicable
Test for overall effect: Mot applicable

1.2.2 oral: less than 6 increase in aspirin doses

Cortellini, low rigk 12 13 o0
Lee, 1328 31 15 43%
Rassini 08 7 244 08 116%
Silberman, 052° 0 0
Veas, 1332 0 1]
Subtotal (95% Cl) 15.8%

Testfor overall effect: Z=3.39 (P = 0.0007)

1.2.3 oral: more than 6 increase in aspirin doses

Mot estimable
Not estimable

Mot estimable
3.10[0.16, 6.04]
2.44 [0.68, 4.20]
Mot estimable
Mot estimable
2.61[1.10,4.13] il

Heterogeneity: Tau*= 0.00; Chi*=014, df=1{P=071); F= 0%

Christou,11%0 00 Mot estimable

Cortellini, high risk 1213 226 09 11.6% 2.26 [0.50, 4.02) —_—

Dalmau, 0931 o 0 Nat estimable

McMullan, 1327 261 036 T2E6% 2.61[1.90, 3.32] '.'

Wong, 00 33 o 0 Mot estimable

Subtotal (95% Cl) 84.2% 2.56[1.91, 3.22] ’

Heterogeneity: Tau?= 0.00; Chi*=0.13, df=1 (P = 0.72); F= 0%

Testfor overall effect: Z=7.66 (P < 0.00001)

Total (95% CI) 100.0% 2.57 [1.97, 3.17] .

Heterogeneity: Tau®= 0.00; Chi*=0.28, df= 3 (P = 0.96); F= 0% t t B % 1D=

Test for overall effect: Z=8.38 (P = 0.00001)

Test for subgroup differences: Chi*= 0.00, df=1 (P =0.948), F=0%

Figure 2. Rate of rash during protocols. Cl indicates confidence interval.
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Incidence Incidence
Study or Subgroup Incidence SE Weight IV, Random, 95% CI IV, Random, 95% CI
121ev
De Luca, 13 0 0 Not estimable
Subtotal (95% CI) Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.2.2 oral: less than 6 increase in aspirin doses
Cortellini, low risk 12 12 1 032 37.7%  1.00(0.37,163) -
Lee, 1328 4 08 345% 4.00[2.43, 5.57] —a—
Rossini,08 0 0 Not estimable
Silberman, 052° 6 146 27.8% 6.00[3.14, 8.86) —_—
Vveas, 13° 0 0 Not estimable
Subtotal (95% Cl) 100.0%  3.43[0.55,6.30] i
Heterogeneity Tau®= 5.62; Chi*= 21.60, df= 2 (P < 0.0001), F=91%
Test for overall effect: Z= 233 (P =0.02)
1.2.3 oral: more than 6 increase in aspirin doses
Christou,11°° 0 0 Not estimable
Cortellini, high risk 123 0o 0 Not estimable
Dalmau, 09°' 0 0 Not estimable
McMullan, 13%7 0 0 Not estimable
Wong, 9 33 0o 0 Not estimable
Subtotal (95% CI) Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Total (95% Cl) 100.0% 3.43[0.55, 6.30] =i
Heterogeneity Tau®= 5.62; Chi*= 21.60, df= 2 (P < 0.0001); P= 91% : t 3 5 10'

Test for overall effect: Z= 233 (P=0.02)
Test for subaroup differences: Not applicable

Figure 3. Rate of angioedema during protocols. Cl indicates confidence interval.
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should not be used to drive inferential data, because no
direct comparison between different protocols have been
made, but simply aim to provide physicians a rate of suc-
cess or complications according to different speed of aspirin
desensitization.

Conclusions
Aspirin hypersensitivity is still a problem in coronary artery
disease patients who undergo a PCI with stent implantation.

For these patients, aspirin is a life-saving medication. Alterna-
tive therapeutic regimens are supported by little data. Desen-
sitization protocols have been demonstrated to be safe and
effective and allow cardiologists to use DAPT, which is the
evidence-based strategy. Desensitization should be the strat-
egy to adopt in case of coronary artery disease and concomi-
tant aspirin hypersensitivity although randomized controlled
trials should be performed to confirm the findings of our
meta-analysis.

If you switch to another anti-aggregant, what is your
choice?

mg

prasugrel

M Clopidogrel 75 mg

M Clopidogrel 150 mg

W Clopidogrel for monotherapy,
naproxen for DAPT

M Clopidogrel for monotherapy,
ticagrelor for DAPT

M |buprofen 150 mg

Figure 4. Alternative antiplatelets therapy.
DAPT indicates dual antiplatelet therapy.

m ibuprofen for monotherapy,
desensibilization for DAPT

m Ibustrin 150 mg

o Ibustrin 200 mg/twice a day

Omega 3 high dose and clopidogrel 75

W Stable angina: clopidogrel 75 mg; ACS:

Ticagrelor 90 mg/twice a day
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365 records identified through
database searching

0 additional citations obtained
through other sources
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5 excluded because not evaluating aspirin
desensitivization protocols
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11 studies finally included in the
systematic review

Figure 1: studies selection
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How do you commonly manage aspirin
hypersensitivity?

100,0%

90,0%

80,0%

70,0%

60,0% L

? M Desensitization protocols
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10,0% Figure 5: aspirin hypersensitivity
management.
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If you switch to another anti-aggregant, what is your
choice?

m Clopidogrel 150 mg
B Clopidogrel 75 mg

m Clopidogrel for monotherapy,
naproxen for DAPT

M Clopidogrel for monotherapy,
ticagrelor for DAPT

® Ibuprofen 150 mg

m ibuprofen for monotherapy,
desensibilization for DAPT

® lbustrin 150 mg
® Ibustrin 200 mg/twice a day

Omega 3 high dose and clopidogrel 75
mg

m Stable angina: clopidogrel 75 mg; ACS:
prasugrel

i Ticagrelor 90 mg/twice a day

Figure 6: alternative anti-platelets therapy
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Do you consult your immunologist specialist?
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How frequently does your protocol fail? (i.e. 2% of the
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Figure 17: protocols
failure rate.
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What are the types of reactions (and prevalence if
known) that occur upon failure?

Figure 18: Types and incidence of adverse
reactions during desensitization.



Are there scenarios where you do not use aspirin desensitization protocol?

60,0%

Figure 19: are there scenarios where do you
not use aspirin desensitization protocol?
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Do you usually schedule patients for a specific follow-up after
desensitization?

no yes

Figure 20: do you usually schedule patients
for a specific follow-up after
desensitization?



What is your age ?

60,0%
Figure 21: age of physician
interviewed.
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What is your sex?

100,00%

90,00%

Figure 22: sex of physician

interviewed.
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In which country is your Institution?

25,0%

Figure 23: nationality of
physician interviewed.
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14.
15.
16.
17.
18.
19.
20.
21.
22.

Aspirin Hypersensitivity and Desensitization Survey’s questions

Work position

According to your experience how frequent is aspirin hypersensitivity out of 1000 patients undergoing catheterism?

What type(s) of reactions do you generally see?

How do you commonly manage aspirin hypersensitivity?

If you switch to another anti-aggregant, what is your choice? (Please detail drug and dose)

In case of desensitization protocol with oral administration of aspirin, what is the starting aspirin dose? (i.e. 0.1 mg, 1mg...)
In case of oral desensitization, what is the interval between increase the dose (i.e. 10 minutes, 30 minutes...)?

In case of oral desensitization, what is the ending aspirin dose?

In case of desensitization protocol with endovenous administration of aspirin, what is the starting aspirin dose? (i.e. 0.1 mg, 1mg...)
In case of endovenous desensitization, what is the interval between increase the dose (i.e. 10 minutes, 30 minutes...)?

In case of endovenous desensitization, what is the ending aspirin dose?

Have you tried other aspirin desensitization protocols prior to the one you use now? If so, can you explain the positives and negatives
aspects of your past protocol versus the current one?

Where do you perform the aspirin desensitization protocol?

Do you consult your specialist in allergology?

What is the prevalence of anaphylaxis crisis per 100 patients?

How frequently does your protocol fail?

What are the types of reactions (and prevalence if known) that occur upon failure?

Are there scenarios where you do not use your aspirin desensitization protocol?(i.e. immulogical known disease, urgency...)
Do you usually schedule patients for a specific follow-up after desensitization?

What is your age?

What is your sex?

In which country is your Institution?



Table for Web Appendix. PRISMA statement

Section/Topic Items | Checklist Item Page on the article

TITLE

Title 1 Identify the report as a systematic review, Page 1
meta-analysis, or both.

ABSTRACT

Structured summary 2 Provide a structured summary including, as | Page 2
applicable:  background; objectives; data
sources; study eligibility criteria, participants,
and interventions; study appraisal and
synthesis  methods; results; limitations;
conclusions and implications of key findings;
systematic review registration number.

INTRODUCTION

Rationale 3 Describe the rationale for the review in the Page 3
context of what is already known.

Objectives 4 Provide an explicit statement of questions Page 3 and page 4
being addressed with reference to participants,
interventions, comparisons, outcomes, and
study design (PICOS).

METHODS

Protocol and 5 Indicate if a review protocol exists, if and where | Page 5

registration it can be accessed (e.g., Web address), and, if
available, provide registration information
including registration number.

Eligibility criteria 6 Specify study characteristics (e.g., PICOS, Page 5
length of follow-up) and report characteristics
(e.g., years considered, language, publication
status) used as criteria for eligibility, giving
rationale.

Information sources 7 Describe all information sources (e.g., Page 5
databases with dates of coverage, contact with
study authors to identify additional studies) in
the search and date last searched.

Search 8 Present full electronic search strategy for at Page 5
least one database, including any limits used,
such that it could be repeated.

Study selection 9 State the process for selecting studies (i.e., Page 5

screening, eligibility, included in systematic
review, and, if applicable, included in the meta-




analysis).

Data collection
process

10

Describe method of data extraction from
reports (e.g., piloted forms, independently, in
duplicate) and any processes for obtaining and
confirming data from investigators.

Page 6

Data items

11

List and define all variables for which data were
sought (e.g., PICOS, funding sources) and any
assumptions and simplifications made.

Page 6

Risk of bias in
studies

12

Describe methods used for assessing risk of
bias of individual studies (including
specification of whether this was done at the
study or outcome level), and how this
information is to be used in any data synthesis.

Page 6

Summary measures

13

State the principal summary measures (e.g.,
risk ratio, difference in means).

Page 6

Synthesis of results

14

Describe the methods of handling data and
combining results of studies, if done, including
measures of consistency (e.g., 12) for each
meta-analysis.

Page 6 and page 7

Risk of bias across
studies

15

Specify any assessment of risk of bias that may
affect the cumulative evidence (e.g., publication
bias, selective reporting within studies).

Page 6

Additional analyses

16

Describe methods of additional analyses (e.g.,
sensitivity or subgroup analyses, meta-
regression), if done, indicating which were pre-
specified.

Page 7

RESULTS

Study selection

17

Give numbers of studies screened, assessed
for eligibility, and included in the review, with
reasons for exclusions at each stage, ideally
with a flow diagram.

Page 8 and Figure 1 of the
supplemental materials

Study characteristics

18

For each study, present characteristics for

which data were extracted (e.g., study size,
PICOS, follow-up period) and provide the

citations.

Page 8 and tables 1-3

Risk of bias within
studies

19

Present data on risk of bias of each study and,
if available, any outcome-level assessment
(see Item 12).

Page 8 and 9

Results of individual
studies

20

For all outcomes considered (benefits or
harms), present, for each study: (a) simple
summary data for each intervention group and
(b) effect estimates and confidence intervals,
ideally with a forest plot.

Tables 1-3




Synthesis of results 21 Present results of each meta-analysis done, Figure 1-3 and pages 8 and
including confidence intervals and measures of | 9
consistency.

Risk of bias across 22 Present results of any assessment of risk of Page 8 and 9

studies bias across studies (see Item 15).

Additional analysis 23 Give results of additional analyses, if done Page 9 and page 10
(e.g., sensitivity or subgroup analyses, meta-
regression [see Item 16]).

DISCUSSION

Summary of 24 Summarize the main findings including the Pages 11-13

evidence strength of evidence for each main outcome;
consider their relevance to key groups (e.g.,
health care providers, users, and policy
makers).

Limitations 25 Discuss limitations at study and outcome level Page 14
(e.g., risk of bias), and at review level (e.g.,
incomplete retrieval of identified research,
reporting bias).

Conclusions 26 Provide a general interpretation of the results in | Page 14
the context of other evidence, and implications
for future research.

FUNDING

Funding 27 Describe sources of funding for the systematic | Page 14

review and other support (e.g., supply of data);
role of funders for the systematic review.

*Modified by Moehr D. et al., PLoS Med; 2009.
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IR E R R R SR AT P RIFEEEENER I SRR LSRN EIK
7t ( percutaneous coronary intervention, PCl ) &7 B E&HBIKSEEB AR , FFXIZERN
MR EERIPEER. AT , B—LRANEEXITa I8 , FEERfERES
HIEXNARRM , iIIRERFEY. SHE. MEWKHETERN  XEEREEE
EEIEHNERER  BRNER PG A RMNE DT ER |, AEIRREEEEEXEE
EREMEESE,

AT PCl BESHITRILMIBNRERNITTE , RARIBEERXS Punbmed ,
Google Scholar LA} Cochrane H#{TRAMIEZR , RENIE 11 BAR PCl BEXBTET
MRS ENNEFNESRAY 283 fIBEHITOITAR. EFMEHRS | (X 1 AR
17 TERBKIREBUTIE | ZIARER BRI ST AR ORI BT EE S (98% ) , HEA
RRNED, GESTARERAI  RAORRETER , AIEBERE <6 X5 >6)K
TRREBEXS [95.8% (95.4%-96.2% ) vs.95.9% ( 95.2%-96.5% ) | , {BEFIEHELK
<6 Rit, HIKRZMNMODEEKHNBERESZ [26% ( 1.1%-4.1% ) vs.2.6%

(1.9%-3.2%) ].

EEET , HWEEIPREEREEN 86 ZUMERERRIEIS |, 94%HIERFR T L
BEREPHIAITR < 10% , RENRERESWE | DRI R NAM EEKAR,
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N AAEMHEZRZGAT GRS | (X 42%R9 A E TR KRBT el IR a4,

BEARRARREE )7 22 S] IS 8 el = 2 Al S A B ik R S 1iE
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