
Hypersensitivity to non-steroidal
anti-inflammatory drugs in childhood

Adverse reactions to aspirin and other non-
steroidal anti-inflammatory drugs (NSAIDs) are
commonly observed in clinical practice. Two
major drug patterns, which are likely mediated
by different pathogenic mechanisms, have been
recognized: Some individuals will react to a
single chemical group (and closely related com-
pounds) through specific IgE antibodies directed
to hapten (drug) bound to a carrier protein, as
described for aspirin (1), acetaminophen (2),
ketorolac (3), and pyrazolones (4). This allergic
reaction is thought to be involved in the produc-
tion of some cases of urticaria and angioedema
(5) and in systemic anaphylaxis (6).
On the other hand, there exist a group of

patients who will develop adverse pseudoallergic
reactions to NSAIDs of diverse chemical com-
position, which have in common the ability to
inhibit cyclooxygenase 1 (COX-1). These crossed
reactions are clinically manifested as aspirin-
intolerant asthma (7), cross-reacting urticaria,

and angioedema (5) or anaphylactoid reactions
(6), and are mediated by COX-1 inhibition and
shunting of the arachidonic acid metabolism
toward the 5-lipooxygenase pathway resulting in
increased cysteinyl leukotriene release.
In patients with aspirin-intolerant asthma

[aspirin-exacerbated respiratory disease (AERD),
Samter’s syndrome or aspirin triad], the follow-
ing observations support this cyclooxygenase
theory: (i) excessive production of cysteinyl
leukotrienes, both basal and after aspirin chal-
lenge (8); (ii) enhanced airway responsiveness to
inhaled LTE4 (9); (iii) increased numbers of nasal
submucosal inflammatory cells expressing the
CysLT1 receptor (10); (iv) increased numbers of
infiltrating leukocytes expressing LTC4 synthase
in airway mucosa (11); (v) clinical tolerance to
selective inhibitors of cyclooxygenase 2 (COX-2)
(12).
Adverse pseudoallergic reactions due to

NSAIDs have been particularly observed in
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characterized NSAID-sensitive children with cutaneous reactions who
were submitted to controlled oral challenges with NSAIDs and the new
inhibitors of the enzyme isoform cyclooxygenase-2 (COX-2). Although
it has been suggested that allergic and pseudoallergic reactions to
NSAIDs in children occur rarely, their prevalence remains largely
unknown due to the scarcity of studies. About 23% of NSAID-sensitive
patients seen in our institutions are young patients aged 8–18 yr who
more frequently develop facial angioedema as their main clinical
manifestation. Most patients are atopic and show reactions to more
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certain population subgroups such as AERD in
9–20% of adult asthmatics, and in up to 33% of
asthmatics with nasal polyposis and sinusitis (7);
not many epidemiological data have been pub-
lished for children (0–18 yr of age). Cutaneous
reactions, tipically urticaria and angioedema
occur in about 4% of atopic children and in
only 0.3% of the population at large (13).
NSAID sensitivity has been extensively studied

in adults though relatively few papers have
described it in young subjects, due in part to
the obvious difficulties of the ethical and meth-
odological nature to carry out provocation tests
in this patient population. We would like to
review published studies about adverse allergic
and pseudoallergic reactions in pediatric patients,
and report data from our institutions with regard
to their clinical picture, provoking pharmaceuti-
cal products and tolerance to new selective
analgesic and anti-inflammatory drugs.

Respiratory reactions to NSAIDs in children

There are few studies about respiratory NSAID
hypersensitivity in pediatric patients. These reac-
tions including asthma, rhinosinusitis, and nasal
polyposis are seen more often in adults with
AERD. In asthmatic children, respiratory reac-
tions to NSAIDs have ranged between 0% and
28% in different studies (Table 1).
Rachelefsky et al. observed 14 respiratory

reactions in 50 asthmatic children, and identified
female sex, sinusitis, and early beginning of
asthma as risk factors (14). Schuhl and Pereyra
observed mixed results when peak expiratory
flow rates (PEFR) were measured before and
after aspirin challenge in 32 children, with >8%
PEFR decrease in three patients and a mean
increase of 13.9% in the group as a whole (15). It
must be noticed that this is an unusual cutoff
point since most investigators use a ‡15% cutoff.

Fischer et al. studied 25 asthmatic children and
found positive challenges only in four (16%),
whereas provocation tests with acetaminophen
were positive in two patients (8%) (16). Towns
and Mellis studied the role of ASA in 29 children
and observed six (21%) with respiratory reac-
tions (17). Hussein used inhalation challenges
with lysine acetylsalicylate in 75 patients and two
of them (2.7%) experienced a 25% decrease of
FEV1 (18). None of the 70 children challenged
with diclofenac by Short et al. had respiratory
adverse reactions (19). Two papers have des-
cribed 20 additional cases of childhood AERD
(20, 21), and risk factors such as extrinsic
asthma, atopy, exercise-induced asthma, sinus-
itis, and urticaria have been pointed out. It must
be noticed that only three of these studies used
controlled oral challenges (14, 16, 17) (Table 1).
Different results reported in these studies might
be due to a combination of factors such as
population under study, clinical picture, methods
of evaluation, outcomes measured.
From the data summarized in Table 1, it can

be concluded that adverse bronchial reactions to
NSAIDs are present in a substantial proportion
of asthmatic children. The clinical significance of
this finding is uncertain since in daily practice we
do not see aspirin (NSAID)-provoked asthma in
children.

Cutaneous reactions to NSAIDs in children

Data for NSAID-induced cutaneous reactions in
children are also scarce (Table 2). Settipane et al.
reported that NSAID sensitivity prevalence in
normal children is about 0.3%, similar to the
rates found in adulthood (13). Ibero et al. studied
25 patients with a suspected history of food-
triggered allergic symptoms by means of oral
provocation with ASA, and observed a reaction
rate of 7.8% (22). Botey et al. obtained a rate of

Table 1. Respiratory reactions to NSAIDs in asthmatic children

Author (year) n Age Controlled challenges Parameter tested Positive (%) Remarks References

Rachelefsky et al. (1975) 50 6–18 DB FEV1 fl14 (28) Female sex, sinusitis,
asthma before 2 yr of age

14

Schuhl and Pereyra (1979) 32 6–14 No PEFR fl3 (9.3) – 15
Fischer et al. (1983) 25 8–18 DB FEV1 fl ASA 4 (16) – 16

flAcetaminophen 2 (8)
Towns and Mellis (1984) 29 NA SB – 6 (21) – 17
Botey et al. (1988) 4 – No – – Report of four cases, two atopic 20
Hussein (1989) 75 6–17 No FEV1 fl2 (2.7) Inhalation of lysine acetylsalicylate 18
Estrada Rodr�guez et al. (1993) 16 2–14 No – – Report of 16 cases; extrinsic

asthma, EIA, sinusitis, urticaria
21

Short et al. (2000) 70 6–16 No – 0 (0) Diclofenac 19

PEFR, peak expiratory flow rate; EIA, exercise-induced asthma; ASA, aspirin; DB, double-blinded; SB, single-blinded.
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0.55% (nine patients with positive oral challenge)
in a population of 1632 children attending an
allergy outpatient clinic (23).
Martin-Muñoz et al. studied the role of ASA

in 239 children with history suggesting drug
allergy and observed a reaction rate of 4% (24),
similar to the rate obtained by Capriles-Behrens
et al. from the retrospective review of medical
charts in 1007 atopic children (25). In such
studies, other findings were: (i) NSAID hyper-
sensitivity in childhood is often manifested as
facial angioedema; (ii) this clinical picture increa-
ses progressively in frequency with age (Fig. 1),
and correlates with the progression of atopic
diseases (�Allergic March�), especially allergic
rhinitis; (iii) atopic children are particularly at
risk for cutaneous pseudoallergic reactions to
NSAIDs (23, 26).
Three additional studies reported a total of

eight cases of urticaria and/or angioedema due to
aspirin, acetaminophen, or ibuprofen in children
(27–29).
During the last few years we have studied the

clinical picture of young and adult patients

attending our institutions because of cutaneous
and respiratory symptoms occurring after the
administration of NSAIDs. In those previously
published papers (12, 30, 31), out of 186
consecutive patients with NSAID hypersensitiv-
ity confirmed by single-blind oral challenge, 43
(23.1%) are children or adolescents (mean age
14.0 ± 2.8 yr, range 8–18 yr). Twenty-four
(55.8%) are males. Clinical history of atopic
disease was present in 40 patients (93.0%), 20
with rhinitis (46.5%), 17 with rhinitis and asthma
(39.5%), and three (6.9%) with asthma alone.
Immediate-type hypersensitivity skin (prick) tests
with inhalant allergens were positive in 36 out of
38 patients (94.7%).
History and oral provocation tests carried out

as previously described (5) showed that 37
patients (86.0%) were cross-reactors and six
(13.9%) were single reactors. The clinical pattern
was cutaneous (urticaria, angioedema, rash) in 31
patients (72.0%) and mixed (cutaneous and
respiratory) in 12 (27.9%).
Drugs implicated in the reactions observed in

this group of patients were: aspirin in 31,
ibuprofen in 23, dipyrone in 21, acetaminophen
in 14, diclofenac in eight, nimesulide in three,
piroxicam in two, ketoprofen in one, and napr-
oxen in one.

Tolerance to preferential and specific COX-2 inhibitors
in NSAID-sensitive children

In adults intolerant to aspirin and other NSAIDs
with respiratory and cutaneous reactions, it has
been demonstrated that the new selective drugs
that inhibit cyclooxygenase-2 are better tolerated
than the classic NSAIDs that inhibit both COX-1
and COX-2 enzyme isoforms (12). We have
performed controlled oral challenges with five
different COX-2 inhibitors in the 43 NSAID-
hypersensitive children described above
(Table 2). Cumulative drug doses were: nimesu-
lide 100 mg, meloxicam 15 mg, rofecoxib 50 mg,
celecoxib 200 mg, and valdecoxib 40 mg.
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Fig. 1. Age dependence of facial angioedema induced by
NSAIDs in atopic children (see ref. 25).

Table 2. Cutaneous reactions to NSAIDs in allergic children

Author (year) Method n % Remarks References

Ibero et al. (1982) OPT ASA 25 7.81 History suggesting food allergy 22
Botey et al. (1984) OPT ASA 1632 0.55 – 23
Botey et al. (1988) OPT ASA – – Report of six cases 27
De Almeida et al. (1997) OPT ASA/acetaminophen – – Report of one case sensitive to ASA and acetaminophen 28
Mart�n-Mu�oz et al. (1999) OPT ASA 239 4 History suggesting drug allergy 24
Capriles-Behrens et al. (2000) Medical record 1007 4 Atopic, age dependency 25
Diaz-Jara et al. (2001) Medical record – – One patient with acute urticaria due to ibuprofen,

tolerant to ASA and acetaminophen
29

OPT, oral provocation test; ASA, aspirin.
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Results of such provocation tests are presented
in Table 3 where it can be seen that eight patients
reacted to COX-2 inhibitors with urticaria and/
or angioedema. The lowest reaction rates were
seen with the drugs that show higher specificity
for COX-2, rofecoxib and valdecoxib. These
results are similar to data from adult patients,
and in our view the better tolerance to these
coxibs for all age groups may be based in
their higher COX-2 selectivity observed in vitro
(32, 33).

Concluding remarks

There is a scarcity of data regarding NSAID
hypersensitivity in young populations in spite of
a progressive increase in NSAID consumption
all over the world for pain or fever, among
other uses. Although there is insufficient data
concerning NSAID hypersensitivity in child-
hood, some conclusions may be drawn at this
time. First, since atopic diseases are on the
increase worldwide and atopic and asthmatic
children appear to be one of the risk subgroups
for cutaneous or respiratory reactions to
NSAIDs, more studies are required in order to
provide better care for children with this clinical
condition. The emergence of new NSAIDs
(COX-2 inhibitors) make it imperative that data
for children and young adults be collected
prospectively.
Retrospective epidemiological data and

reports from the literature suggest that hyper-
sensitivity cutaneous reactions occur more fre-
quently in certain areas of the world in atopic
populations and the drugs responsible have a
country use bias.
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