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Frequent use of non-steroidal anti-inflammatory drugs (NSAIDs) has been paralleled by increasing occurrence of adverse reactions, which vary from
mild local skin rashes or gastric irritation to severe, generalized symptoms and even life-threatening anaphylaxis. NSAID-induced hypersensitivity
reactions may involve both immunological and non-immunological mechanisms and should be differentiated from type A adverse reactions. Clinical
diagnosis and effective management of a hypersensitive patient cannot be achieved without identifying the underlying mechanism. In this review,
we discuss the current classification of NSAID-induced adverse reactions and propose a practical diagnostic algorithm that involves 7 steps leading
to the determination of the type of NSAID-induced hypersensitivity and allows for proper patient management.
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INTRODUCTION

Since the first non-steroidal anti-inflammatory drugs (NSAIDs)
(antypiryne and aspirin) were synthesized at the end of the XIX
century, dozens of new compounds with similar anti-inflamma-
tory activity have been developed and introduced to clinical
practice for the treatment of chronic inflammatory disorders,
pain, and fever. Frequent use of NSAIDs has been paralleled by
increasing occurrence of adverse reactions, which vary from
mild local skin rashes or gastric irritation to severe, generalized
symptoms and even life-threatening anaphylaxis. NSAIDs are
among the most commonly used drugs and are the first or the
second to antibiotics (depending on the population studied) as
the cause of adverse drug reactions (ADRs)." Difficulties in the
proper diagnosis of NSAID-induced adverse reactions are relat-
ed to the fact that, as opposed to e.g. antibiotics, most unwanted
reactions after NSAIDs result from pharmacological action of
the drugs, are dose-related, would occur in any treated patient,
and should be differentiated from hypersensitivity reactions.
Furthermore, NSAID-induced hypersensitivity reactions are
characterized by a wide pattern of symptoms, which may in-
volve both immunological and non-immunological mecha-
nisms, thus creating one of the biggest diagnostic challenges in
allergy. Over the last decade, it has become obvious that clinical
diagnosis and effective management of drug-induced hyper-
sensitivity reactions cannot be achieved without identifying and
understanding underlying mechanisms and that history alone
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may not be sufficient for accurate diagnosis of drug hypersensi-
tivity.>* This applies specifically to NSAID-induced hypersensi-
tivity reactions. Suspected mechanisms may prompt a choice of
the appropriate diagnostic tool, and identification of the mecha-
nism will guide employment of appropriate avoidance strategy
and management modalities.

At the beginning of this century, Stevenson et al.* proposed the
first classification of acute NSAID hypersensitivity based on the
understanding of pathomechanisms underlying various clinical
patterns of hypersensitivity. More recently, the European Acad-
emy of Allergy and Clinical Immunology (EAACI) “Task Force
on NSAID Hypersensitivity” presented a modified classification
and new nomenclature of acute and delayed NSAID-induced
hypersensitive reactions and offered evidence-based recom-
mendations and algorithms for diagnosis and management.>>*
In this review, we will attempt to convince the readers that im-
plementing this classification in clinical practice is not very diffi-
cult and may facilitate proper diagnosis and management.
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Pharmacological mechanisms for NSAID-induced
hypersensitivity reactions

The mechanism of action of NSAIDs was discovered in 1971
by Sir John Vane,” who employed original bioassay, demonstrat-
ed that these drugs share common pharmacologic activity,
namely inhibition of prostaglandin synthesis. Later, it was docu-
mented that NSAIDs inhibit enzymes responsible for synthesis
of prostanoids (prostaglandins, prostacyclin, and thromboxane)
and cyclooxygenase (COX, previously named prostaglandin G/
H-synthase), existing in 2 isoforms (COX-1 and COX-2). COX-1
is constitutively expressed by most cells, leading to the produc-
tion of prostanoids (like prostacyclin PGI2) that play a house-
keeping role in the maintenance of normal renal function, plate-
let aggregation, and gastric mucosal integrity.® COX-2 can be ex-
pressed both constitutively and in response to inflammatory
stimuli and is responsible for the generation of prostanoids im-
portant for inflammation. COX-2-derived prostanoids are also
involved in physiological responses: reproduction, renal func-
tion, bone resorption, and neurotransmission. The expression
level of COX-2 is normally low in cells, but may be significantly
increased during inflammation or upon cell activation by a
number of factors, including cytokines and intracellular mes-
sengers. NSAIDs differ markedly in their potency to inhibit COX-
1 and COX-2, which not only affects their clinical effectiveness,
but explains different capacity to generate side effects and to in-
duce hypersensitivity reactions. Aspirin and most of the “classi-
cal” NSAIDs (e.g. indomethacin, naproxen, and diclofenac) pre-
dominantly inhibit COX-1 and to lesser extent COX-2, which in-
hibit the production of protective prostanoids leading to com-
mon adverse symptoms involving the gastrointestinal tract.
Newly developed compounds that predominantly inhibit COX-
2 (e.g. nimesulide and meloxicam) or selective COX-2 inhibitors
(e.g. celecoxib, rofecoxib) are strong inhibitors of inflammatory
prostanoids, but only slightly affect the production of protective
prostanoids generated. However, COX-1 results in much better
gastric safety profile. In 1975, Szczeklik et al. documented that
some respiratory and cutaneous NSAID-induced hypersensitiv-
ity reactions are related to the pharmacological activity of these
drugs i.e. to the inhibition of prostaglandin synthesis providing
the explanation for cross-reactivity among NSAIDs. Although all
NSAIDs share the property of COX (prostaglandins) inhibition,
they may have diverse chemical structures (Table 1), allowing
some of them to act as antigens with potential to induce a drug-
specific immune response. Understanding the mechanism of
pharmacological activity, potency, and selectivity in inhibition
of COX1/COX-2 of different NSAIDs as well as structural diversi-
ty is crucial for a proper diagnosis of NSAID-induced reactions.’

Spectrum and mechanisms of adverse reactions to NSAIDs
“ADR” is the umbrella term for all unwanted reactions associ-

ated with drug intake. According to WHO nomenclature, ADR

is “aresponse to a drug that is noxious and unintended and oc-
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Table 1. Classification of NSAIDs according to chemical structure

Group Drugs

Salicylic acid derivates Acetylsalicylic acid (Aspirin)
Sodium salicylate
Diflunisal
Salicylsalicylic acid
Sulfasalazine
Olsalazine
Acetaminophen
Indomethacin
Sulindac

Etodolac

Ibuprofen
Neproxen
Flurbiprofen
Ketoprofen
Fenoprofen
Oxaprozin
Mefenamic acid
Meclofenamic acid
Piroxicam
Tenoxicam
Meloxicam

Para-aminophenol derivatives
Indol and indene acetic acid

Heteroaryl acetic acid

Anthranilic acid (fenemates)

Enolic acid derivatives (oxicams)

curs at doses normally used in humans for the prophylaxis, di-
agnosis or therapy of disease, or for the modification of physio-
logical function”

Thus, the term ADR covers all reactions irrespective to pathomech-
anism, provided there is a casual link between drug intake and
signs or symptoms. Two major types of ADRs have been distin-
guished: types A and B (Fig. 1). Type A reactions which are the
most common, are predictable i.e. may occur in any treated pa-
tient if a patient takes higher than usually recommended or cu-
mulative doses of a drug. For NSAIDs, the most common type
A side effects are gastrointestinal symptoms, such as stomach-
ache and cramps). Other symptoms often seen in patients reg-
ularly treated with aspirin (which is a prototypic NSAID) include
bleeding and tinnitus. NSAIDs are also the leading drugs caus-
ing chronic renal failure resulting from vasoconstriction of the
afferent arteriole and decreased glomerular filtration rate."

In contrast to type A ADRSs, type B reactions occur only in some
susceptible individuals in response to a small dose of the drug
(non-dose-related). Type B reactions fulfill the definition of drug
hypersensitivity reaction as proposed by EAACI/WAO consen-
sus: objectively reproducible signs or symptoms initiated by a
drug at a dose tolerated by normal subjects. Most NSAID-in-
duced hypersensitivity reactions do not involve immunological
mechanisms (thus are non-allergic), but are related to inhibition
by NSAIDs of COX-1, which triggers inflammatory cell activa-
tion and mediators release. Non-allergic drug hypersensitivity
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Adverse drug reactions to NSAIDs
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Fig. 1. NSAIDs-induced adverse reactions.

reactions have previously been called “pseudoallergic or idiosyn-
cratic reactions,” but these terms are not advised to be used any-
more. If the mechanism of the reactions is not clear, the umbrella
term drug hypersensitivity should be used. When a definite im-
munological mechanism (either drug-specific antibody or T
cells) is demonstrated, these reactions should be classified as al-
lergic hypersensitivity (drug allergy). Allergic reactions can be
further divided into IgE-mediated and non-IgE-mediated hyper-
sensitivity reactions based on a specific immunological mecha-
nism involved.

Classification of NSAID hypersensitivity reactions

Current classification of NSAID hypersensitivity was originally
proposed by Stevenson ef al.* and more recently has been modi-
fied by ENDA/EAACI Task Force.> This classification can be im-
plemented in allergy practice, since it stems from ease in deter-
mining clinical patterns of the reactions (Table 2). Application of
the classification allows for identification of the pathomecha-
nism of NSAID hypersensitivity in a given patient, with impor-
tant implications for patient management.Hypersensitivity re-
actions to NSAIDs may manifest with a variety of symptoms (re-
spiratory, cutaneous, anaphylactic, or other organ-specific)
which may appear with different onset times after drug intake.
The reactions can be divided into cross-reactive (which involve
reactions to several, chemically non-related NSAIDs) and selec-
tive, when a patient reacts only to a single drug (reactions to oth-
er NSAIDs may occur only if they have very similar chemical
structures). Cross-reactivity to several NSAIDs results from the
mechanism of hypersensitivity associated with inhibition of
COX-1, which is a common property of the NSAID pharmaco-
logical activity. In contrast, selective-type NSAID-induced hy-
persensitivity is a result of immunological (allergic) reaction to a
culprit drug, which is mediated either by IgE (acute reactions) or
by T cells (delayed reactions). Three out of 5 distinguished by
current classification types of hypersensitivity (1 respiratory and
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2 cutaneous) are cross-reactive and 2 (1 cutaneous/ anaphylac-
ticand 1 delayed) are selective and immunologically mediated.

Cross-reactive types
NSAIDs exacerbate respiratory disease (NERD)

This hypersensitivity reaction mainly manifests with respira-
tory symptoms and occurs in patients with underlying chronic
airway disease like asthma and/or rhinosinusitis with nasal pol-
yps. Bronchial obstruction induced by aspirin/NSAIDs usually
develops within 30-180 minutes after drug ingestion and may
be accompanied by extrabronchial symptoms: nasal (rhinor-
rhea, nasal congestion), ocular, cutaneous (flushing of the up-
per thorax, urticaria and/or angioedema) or gastric." Symp-
toms of underlying disease (chronic rhinosinusitis with polyps
and/or asthma) usually precede the development of hypersen-
sitivity to aspirin, although in some patients ASA/NSAID intake
may precipitate the first asthma attack.' Important from the
practical point of view is observation that NSAID hypersensitiv-
ity in patients with asthma is a risk factor for severe course of the
underlying asthma," and near-fatal or fatal outcome of asthma
occurs more often in this group as compared to non-sensitive
asthmatics." Chronic rhinosinusitis in NERD patients is usually
severe, often complicated by recurrent nasal polyp formation
that responds less to surgical treatment.'> Chronic eosinophilic
inflammation of higher than usual intensity is present in both
the lower and upper airway mucosae of NERD patients. NERD
represents a non-immunological, cross-reactive type of hyper-
sensitivity, since patients hypersensitive to one NSAIDs would
react to aspirin and other NSAIDs that are COX-1 inhibitors,
while weak COX-1 inhibitors or preferential COX-2 inhibitors
are usually well tolerated."'® It has been postulated that, in sus-
ceptible individuals, COX-1 inhibition and decreased prosta-
glandin generation trigger activation of mast cells and eosino-
phils, leading to release of inflammatory mediators responsible
for developing symptoms. Major mediators generated during
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Table 2. Classification of NSAID-induced hypersensitivity reactions
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Previously used names

Definition

Abbreviation

Name of reaction

Type of Reaction

aspirin triad, asthma triad, Samter’s syndrome, Widal syndrome,

Reaction manifesting primarily as bronchial obstruction, dyspnea and

NERD

Cross-reactive - non allergic NSAIDs exacerbated

aspirin-induced asthma or aspirin-sensitive rhinosinusits /asthma

nasal congestion/rhinorrhea, occurring in patients with an underlying

respiratory disease

(Non-immunologically
mediated reactions)

syndrome, aspirin- intolerant asthma, aspirin-exacerbated respiratory

disease
aspirin-induced urticaria, aspirin-exacerbated cutaneous disease

chronic airway respiratory disease (asthma/rhinosinusitis/nasal polyps).

Reaction manifesting as wheals and/or angioedema occurring in

NECD

NSAIDs exacerbated

patients with a history of chronic spontaneous urticaria.
Reaction manifesting as wheals and/or angioedema occurring in

cutaneous disease

NSAIDs induced

aspirin-induced urticaria, multiple drug —induced urticarial angioedema

NIUA

otherwise healthy subjects (without history of chronic spontaneous
urticaria). Symptoms are induced by at least two NSAIDs with

urticaria-angioedema

different chemical structure (not belonging to the same chemical group).

Immediate hypersensitivity reactions to a single NSAID or to several

single drug-induced reactions, allergic reactions

SNIUAAA

Single NSAID-induced

Selective-allergic

NSAIDs belonging to the same chemical group, manifesting as

urticaria/angioedema
or anaphylaxis

(Immunologically mediated

reactions)

urticaria, angioedema and /or anaphylaxis. These subjects tolerate

other chemically non-related NSAIDs, and usually do not have a history

of chronic urticaria or asthma.
Reactions to a single NSAID developing more than 24 hours after drug

NIDHR

NSAIDs-induced

administration and manifesting by either skin symptoms (exanthema,

fixed drug eruption), other organ specific symptoms (e. g. renal,
pulmonary) or severe cutaneous adverse reactions (SCAR).

delayed hypersensitivity

reactions

Diagnosis of NSAID Hypersensitivity

NSAID-induced reactions are cysteinyl-leukotrienes (cysLTs),"”
and pharmacological inhibition of cysLT type 1 receptors alle-
viates NSAID-induced symptoms.'® Also polymorphisms of
cysteinyl leukotriene pathway were associated with develop-
ment of NERD."

NSAIDs exacerbate cutaneous disease (NECD)

This type of hypersensitivity manifesting with cutaneous symp-
toms appears in patients with a history of chronic spontaneous
urticaria. Symptoms of urticaria and/or angioedema usually ap-
pear usually 0.5 to 6 hours after NSAID ingestion, although both
immediate (within 15 minutes of ingestion) and late (within sev-
eral hours) reactions have been described. Skin lesions subside
within few hours, but may persist for several days.** The mag-
nitude of drug-induced symptoms is dose-dependent and great-
er when chronic urticaria is active. NSAID-induced reactions are
less frequent and less intense when chronic urticaria is in remis-
sion or under control. Chronic spontaneous urticaria in patients
with NECD can also be exacerbated by triggers other than
NSAIDs (infections, antibiotics, physical factors, and stress), fur-
ther complicating the clinical picture and diagnosis.” Cutaneous
reactions induced by aspirin or other NSAIDs in patients with
chronic urticaria are not immunologically mediated but repre-
sent a cross-reactive type of non-allergic drug hypersensitivity
NECD. Similar to NERD, the mechanism of reactions to NSAIDs
seems to be related to inhibition of cyclooxygenase-1 and in-
creased generation of cysLTs.” Thus, patients with NECD would
cross-react to COX-1 inhibitors, while selective COX-2 inhibitors
are tolerated by the majority of them.*

NSAID-induced urticaria/angioedema (NIUA)

In these patients, aspirin and NSAIDs evoke a similar spectrum
of cutaneous manifestations: wheals and/or angioedema with
similar onset times. In contrast to NECD, NIUA is diagnosed if
hypersensitivity reactions occur in otherwise healthy subjects
(without a history of chronic spontaneous urticaria). The mech-
anism is thought to represent COX-1 inhibition, but it has not
been well documented.”* The next 2 subtypes of NSAID hyper-
sensitivity represent immunologically mediated reactions.

Selective types of hypersensitivity reactions
Single NSAIDs induce urticaria/angioedema/anaphylaxis
(SNIUAA)

A subpopulation of patients is reporting immediate hypersen-
sitivity reactions to a single NSAID (or to several NSAIDs but
belonging to the same chemical group). Patients usually pres-
ent with a history of good tolerance to other chemically unrelat-
ed NSAIDs, including aspirin.”' A range of symptoms from mild
urticaria and localized angioedema to laryngeal edema and
anaphylaxis usually develop within the first hour after a single
NSAID intake.”» However, in some instances symptoms may
develop within minutes or even seconds (e.g. after intravenous
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injection of metamizol).”” These subjects are usually otherwise
healthy individuals without any specific underlying chronic
diseases. The clinical spectrum of symptoms and timing of re-
actions suggest an allergic type I mechanism. Only for some
NSAIDs, however, specific IgE can be detected in the skin test
or in the serum (e.g. patients hypersensitive to pyrazolones ).?**

NSAIDs induce delayed hypersensitivity reactions (NIDHR)

Reactions developing usually more than 24 hours after drug
intake are considered to represent the delayed type of immuno-
logical hypersensitivity. Delayed cutaneous manifestation is
most common and involves maculopapular eruptions (MPE),
fixed drug eruptions (FDE), photosensitivity reactions, delayed
urticaria,®®* and contact dermatitis.”' Severe drug hypersensi-
tivity reactions (drug-induced hypersensitivty syndrome, acute
generalized exanthematous pustulosis, and severe cutaneous
adverse reaction [SCAR])****
(pneumonitis and nephritis) may occur. Presumed immuno-
logical mechanisms involve the stimulation of drug-specific
CD4+ and CD8+ T cells through their T cell receptors and repre-
sents a delayed-type hypersensitivity. T cell-dependent mecha-
nisms have been documented in delayed urticaria, MPE in-
duced by aceclophenac® and metamizol, and SCAR induced by
ibuprofen.**

as well as organ-specific injury

Practical algorithm for the diagnosis of NSAID hypersensitivity
reactions

The diagnosis of NSAID adverse reaction is based on clinical
history, physical examination of a patient and, if possible and
appropriate, in vitro or in vivo tests, followed by drug challenge

Volume 7, Number 4, July 2015

procedures. Clinical history is crucial for choosing further diag-
nostic tools and should be carefully collected; however, it can
rarely be sufficient and in most cases should be followed by oth-
er diagnostic modalities. History should include detailed infor-
mation on recent drug-induced reactions: culprit medication,
pattern and chronology of symptoms, time interval between the
last dose and symptoms onset, and disappearance of symptoms
after drug withdrawal. Previous exposure to a culprit drug and
other medications taken should be recorded. The presence of
comorbidities like asthma, rhinosinusitis, nasal polyposis, or
chronic urticaria, is documented and confirmed. The detailed
history of previous NSAID intake (names and doses) both be-
fore and after adverse reactions occurred should be collected.
Specifically, patients should be asked about intake and toler-
ance of acetylsalicylic acid (aspirin). Drug allergy questionnaires
already available (e.g. EAACI) may be helpful at the early stage of
the diagnostic process. In some cases, history alone is not suffi-
cient to identify the culprit drug and in most circumstances to
determine the type and mechanism of hypersensitivity that may
be crucial for deciding further diagnostic steps. Furthermore,
history is not considered a reliable predictor of a future reaction
to the same drug, and the predictive value of history depends on
the type of the reaction.

Seven steps to diagnosis

Here we propose a practical diagnostic algorithm involving 7
steps that helps determine the type of NSAID hypersensitivity
and allows for choosing proper patient management (Fig. 2).
Steps 1-4 that include a detailed analysis of patient history can
be done by a non-specialist and may be sufficient to a proper

Seven steps to the diagnosis of NSAIDs hypersensitivity

Step 1. Assess if this is a predictable (type A) or unpredictable (type B) adverse reaction

Step 2. Ask for timing of the reaction

Based on the
history

Step 3. Analyze clinical pattern of drug-induced symptoms and underlying chronic diseases

Step 4. Ask about history of tolerance/ intolerance to other NSAIDs

Step 5. Confirm/exclude cross-reactivity to other NSAIDs by oral challenge

Based on in vivo
and in vitro
procedures

Step 6. Consider skin testing or in vitro testing in case of single reactions

Step 7. Consider oral provocation challenge with the culprit drug

Fig. 2. Seven steps to the diagnosis of NSAID hypersensitivity reactions.
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diagnosis for some patients. In most cases of NSAID hypersen-
sitivity, however, information acquired from history is not suffi-
cient to confirm the diagnosis, thus further steps including in
vitro testing and oral provocation challenges may be necessary
to perform. In our opinion, steps 5-7 should be undertaken by
an experienced allergy specialist.

Step 1: Assess if this is a predictable (type A, intolerance) or
unpredictable (type B, hypersensitivity) adverse reaction

The history should enable physicians to discriminate type A
from type B of NSAID-induced adverse drug reactions. Type A
adverse reactions may typically involve gastric symptoms, in-
creased bleeding, or nephrotoxicity, and is associated with
chronic treatment with a NSAID, often in higher than usual dos-
es. If type A adverse reactions are suspected, in some circum-
stances (e.g. with gastric symptoms), the drug may be reintro-
duced in lower doses, and/or accompanied by gastroprotective
agents (e.g. proton pump inhibitors). If type B reactions are sus-
pected, the culprit drug should be strictly avoided as it can evoke
severe reactions. However, the physician should follow the next
diagnostic steps to determine the type of hypersensitivity and
eventually propose to the patient safe drug alternative or desen-
sitization procedures if appropriate.

Step 2: Ask for the onset time of the reaction

If the reaction started to develop within hours (up to 24 hours,
but usually 1-2 hours) after drug intake, the acute type of the re-
action can be suspected. Unfortunately, the onset time of the
acute reaction does not allow for the determination of the type
and underlying pathomechanism. Reactions developing within
minutes or during the first hour after drug intake may represent
immunologically IgE-mediated reactions (SNTUAA) or (in high-
ly susceptible patients challenged with the dose of NSAIDs sig-
nificantly exceeding their threshold) may belong to the cross-
reactive type (NERD, NECD). Most reactions of cross-reactive
type develop within 1 to 2 hours, but in some patients may oc-
cur several hours later. Reactions occurring more than 24 hours
after drug intake, with high probability, represent immunologi-
cally mediated delayed-type hypersensitivity.

Step 3: Analyze the clinical pattern of drug-induced symptoms
and underlying chronic diseases

If bronchial (dyspnea, wheezing, and cough) or nasal (rhinor-
rhea and nasal congestion) symptoms occur within the first
hour after NSAID ingestion, a cross-reactive respiratory type of
NSAID hypersensitivity can be suspected (NERD). The history
of chronic bronchial asthma and chronic rhinosinusitis with/
without nasal polyposis supports cross-reactive, NSAID-exacer-
bated respiratory disease. In some instances, respiratory bron-
chial symptoms should be differentiated from laryngeal angio-
edema symptoms representing the IgE-mediated type of hyper-
sensitivity (SINUAA). Patients with acute cutaneous symptoms
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(urticaria and/or angioedema) after NSAID intake represent ei-
ther the cross-reactive type of hypersensitivity (NECD or NIUA)
or the SNIUAA. The presence of chronic spontaneous urticaria
speaks for a diagnosis of NECD, while lack of chronic urticaria
history suggests a diagnosis of either NECD or SNIUAA. If skin
symptoms develop rapidly and are accompanied by concomi-
tant systemic/anaphylactic signs (hypotension), a diagnosis of
SNIUAA is very likely. It is worth noting that, in patients with
NERD, skin symptoms (rash and urticaria) may accompany re-
spiratory symptoms in about 10% reactions induced by NSAIDs.
The symptomatology of delayed-type hypersensitivity (NIDHR)
is very diverse ranging from skin symptoms to severe organ-spe-
cific or systemic symptoms. In summary, while NERD and NECD
are associated with underlying chronic disorders (respiratory
and skin, respectively), underlying diseases are not typical for
NIUA, SINUAA, or NIDHR.

Step 4: Ask about history of tolerance/intolerance to other
NSAIDs

This step is critical for assessing if the patient’s hypersensitivity
is cross-reactive (NERD, NECD, or NIUA) or belongs to the se-
lective type (SNIUAA or NIDHR, depending on the onset time
of the reaction). A history of similar symptoms evoked in the
past by another NSAID (either COX-1 or COX-2 inhibitors) e.g.
by aspirin in a patient reporting respiratory or cutaneous symp-
toms after ibuprofen speaks in favor of cross-reactive type of hy-
persensitivity. NERD is suspected if respiratory symptoms occur
and NECD or NIUA if cutaneous symptoms are evoked. History
of good tolerance to strong cyclooxygenase-1 inhibitors (aspirin,
ibuprofen, ketorolac etc.) after previous reaction to another
NSAID suggests non-cross-reactive or selective, immunologi-
cally mediated type of hypersensitivity (either SINUAA or NI-
DHR). However, such patients may report reactions to another
NSAID belonging to the same chemical group, a sharing com-
mon epitope. For example, a patient with SNTUAA and history
of anaphylactic reaction to metamizol will tolerate ibuprofen
but may react to aminophenazone that belongs to pyrazlones,
the same chemical group as metamizol. It has been proposed
that history of 3 or more episodes of reaction to 2 different
NSAIDs is predictive for the cross-reactive type of hypersensitiv-
ity, while 2 or more reactions to the same NSAID with concomi-
tant history of good tolerance to another NSAID with strong po-
tency speaks for the selective type.*

Step 5: Confirm/exclude cross-reactivity to other NSAIDs by the
challenge

The presence of the cross-reactive or selective type of hyper-
sensitivity has serious implications for patient’s management
and thus should be confirmed by oral challenge tests. If a patient
previously reacted to NSADs other than aspirin, oral challenge
with aspirin is the gold standard. A positive response to aspirin
will confirm and n exclude the cross-reactive type of hypersensi-
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tivity. If aspirin is the culprit drug, the patient should be chal-
lenged with an alternative strong COX-1 inhibitor, and the con-
clusions are the same as the above, depending on a positive or
negative challenge result.* Confirming cross-reactivity with re-
spiratory symptoms allows for a diagnosis of NERD. If skin
symptoms are evoked by cross-reactive drugs, NECD or NIUA is
suspected, and further distinguished on the basis of the pres-
ence (NECD) or lack of underlying chronic urticaria (NITUA). If
the challenge test with aspirin or other strong COX-1 inhibitors
is negative SNIUAA that is selective, the immunologically medi-
ated type of acute NSAID hypersensitivity can be suspected.

If the cross-reactive type of hypersensitivity (NERD, NECD, and
NIUA) is diagnosed and documented, the patient is prompted to
avoid all NSAIDs with strong COX-1 inhibitory activity, but selec-
tive COX-2 inhibitors can be recommended if anti-inflammatory
treatment is indicated. In the case of the selective (allergic) type
of hypersensitivity (SNIUAA, SNIDHR), a patient would usually
react to a single drug, and thus other NSAIDs, even potent COX-
1 inhibitors, may be well tolerated. However, NSAIDs may be-
long to several chemical classes, and structural similarity among
drugs within each class may result in immunological cross-reac-
tivity between NSAIDs (e.g. IgE-mediated hypersensitivity reac-
tions to pyrazolones) (Table 1). Thus, NSAIDs belonging to the
same chemical class should be avoided by these patients.

Step 6: Consider skin testing or in vitro testing

Although the diagnosis of NSAID hypersensitivity is mainly
based on clinical history, in some circumstances skin testing
with a culprit drug or in vitro tests may be applied, depending on
the suspected type of hypersensitivity. Intradermal skin testing
with a culprit drug is indicated only if a clinical history suggests
SNIUAA, a selective type of hypersensitivity. The usefulness of
skin testing has been documented for pyrazolones, although
sensitivity is not optimal, and the risk of systemic responses after
intradermal testing exists.”>*" If the cross-reactive type is suspect-
ed (NECD, NIUA), intradermal skin testing is not indicated, since
it has a rather limited negative predictive value.? In patients with
a history of NIDHR like delayed cutaneous reactions, skin patch
tests can be useful for contact dermatitis, fixed drug eruption,
and maculopapular rash (and some cases of Stevens-Johnson
syndrome/toxic epidermal necrolysis). Alternatively used, intra-
dermal tests with delayed reading have high specificity but low
sensitivity. Although several in vitro cell activation tests have
been used to confirm a diagnosis of the acute type of NSAID hy-
persensitivity, they have not been validated and are not recom-
mended for clinical practice.? Similarly, in patients with delayed-
type NSAID hypersensitivity, lymphocyte activation tests have a
limited diagnostic value and are not recommended as well.>*

Step 7: Consider oral provocation challenge
An oral provocation test with a culprit drug remains the gold
standard for the diagnosis of hypersensitivity to NSAIDs and
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should be performed, particularly if the history is unclear or
when a definite diagnosis is required.’ The decision to perform
a provocation test should be taken separately for an individual
patient after careful consideration of the benefit of confirming
the diagnosis and the potential risk and effort associated with a
challenge. Both sensitivity and specificity of oral provocation
tests with NSAIDs are very high, exceeding 90%. In specific clin-
ical circumstances, however, a negative result of oral tests in a
patient with a positive history does not exclude NSAID-induced
hypersensitivity e.g. if NERD or NECD is suspected and a pa-
tient is on long-term corticosteroid therapy and/or has well-
controlled underlying disease (asthma or urticaria) over a lon-
ger period of time.”"* In patients with suspected NERD, an in-
halation provocation test or a nasal test with lysine aspirin can
be considered as they are safer and faster to perform than oral
challenges.*”* Oral provocation with a culprit drug in NIDHR is
usually not recommended.

CONCLUSIONS

Current classification of hypersensitivity to NSAIDs is based on
understanding of the complexity of clinical presentations and di-
versity of immunological/non-immunological mechanisms of
reactions. This classification has practical implications for allow-
ing a physician to assess, based on the history, the type of reaction
and for considering further rational steps to confirm the diagno-
sis. If the type of NSAID hypersensitivity is confirmed, recom-
mendations based on the current classification for drug avoid-
ance, use of alternative NSAIDs, and other management modali-
ties, including aspirin desensitization, can be implemented.?
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