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Tolerance to etoricoxib in children with nonste-
roidal anti-inflammatory drug hypersensitivity
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Background: Cyclooxygenase-2 (COX-2) inhibitors have been found to be safe alternatives in adults with cross-intolerant
hypersensitivity to nonsteroidal anti-inflammatory drugs (NSAIDs). However they are usually not prescribed in children and there is
little information about their tolerance in the pediatric age group.

Objective: This study aims to evaluate the tolerance to etoricoxib in children with hypersensitivity to multiple antipyretics.
Methods: A retrospective case series of children diagnosed with hypersensitivity reactions to NSAIDs and/or paracetamol who
underwent a drug provocation test (DPT) with etoricoxib. Information on atopy, family history of allergic diseases, and medication
usage was collected. Outcomes of the DPTs and tolerance to etoricoxib were also evaluated.

Results: A total of 24 children, mean age 13.5 years, had a diagnosis of cross-intolerant hypersensitivity to NSAIDs and/or
paracetamol. All except one patient successfully tolerated an oral challenge with etoricoxib. Of those who passed the DPT, the
majority continued to use etoricoxib with no problems. It was found to be moderately effective in reducing fever and pain.
Conclusion: Etoricoxib can be used as a safe alternative in older children with hypersensitivity to multiple antipyretics.
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INTRODUCTION

Nonsteroidal anti-inflammatory drugs (NSAIDs) are widely
used for their antipyretic and analgesic properties. They are
also frequently involved in hypersensitivity drug reactions
[1, 2] and the reported prevalence of NSAID hypersensitivity

among children is about 0.3% [3, 4], while NSAIDs account
for 24.6% of adverse drug reactions among Singaporean
children [5]. Acetylsalicylic acid and other NSAIDs form a
group of medications with heterogenic chemical structures
whose mechanism of action is the inhibition of prostaglandin
production through inhibition of the cyclooxygenase (COX)
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pathway of arachidonic acid metabolism. This results in shunting
towards the 5-lipoxygenase pathway and the increased
production of cysteinyl leukotrienes. In general, NSAIDs may
cause 2 types of hypersensitivity reactions [6]. The more common
type consists of reactions due to the COX-1 inhibitor activity
of the drugs, with patients reacting to chemically nonrelated
NSAIDs and being classified as cross-intolerant (Cl). The second
type includes drug-specific, probably immunologically mediated
reactions. These patients react to a single drug class of NSAIDs
and are considered selective reactors. Several studies have found
that most children have Cl reactions and that COX-1 inhibition
appears to be the main mechanism causing these reactions [7-9].

Paracetamol is the most commonly used antipyretic
medication in children. Although not usually considered an
NSAID medication, it is an inhibitor of prostaglandin synthesis.
The published incidence of paracetamol cross-reactivity in adults
and adolescents with CI NSAID hypersensitivity varies from 4-25%
[10-12].

Patients with a diagnosis of cross-reactive hypersensitivity
to NSAIDs and paracetamol are limited in their choice for the
treatment of fever and pain. Although selective COX-2 inhibitors
were initially developed to reduce the incidence of adverse effects
of COX-1 inhibition, many studies have since shown that they may
also be safe alternatives in patients with CI NSAID hypersensitivity
[13, 14]. Of the coxibs currently in clinical use, etoricoxib exhibits
the highest selectivity for COX-2 in vitro [15, 16].

Currently no COX-2 inhibitors are approved for use in children
in the United Kingdom, United States or Australia. Despite
not being licensed for the pediatric age group, selective COX-
2 inhibitors have been used in patients with gastrointestinal
comorbidities or severe gastrointestinal intolerance to traditional
NSAIDs. A study by Tsoukas et al. [17] evaluated the efficacy
and safety of 90-mg etoricoxib once daily versus placebo in
the treatment of hemophilic arthropathy. Of the 102 patients
recruited in this 6-week, double-blind, placebo-controlled trial,
6 were younger than 18 years old. The most common adverse
events were upper respiratory tract infections and headache.
Intra-articular and gastrointestinal bleeding was attributed to
their underlying medical condition. There were no reports of
hypersensitivity reactions.

As COX-2 inhibitors are usually not prescribed in children,
there is little information about their tolerance in those with
hypersensitivity to NSAIDs. Sanchez-Borges et al. [18] studied the
tolerance of NSAID-sensitive patients to etoricoxib and of the
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58 patients included, 7 children (aged 13-16 years) tolerated an
oral challenge with etoricoxib. Recently, Corzo et al. [19] analyzed
tolerance to etoricoxib and meloxicam in 41 children aged
9-14 years with NSAID hypersensitivity. Drug provocation test
(DPT) with etoricoxib was negative in all patients, suggesting
it is a good alternative for treatment in older children with
hypersensitivity to NSAIDs.

In our hospital, etoricoxib is only prescribed if other
conventional NSAIDs have been proven ineffective or are
contraindicated. The dosing regimen as set out in the hospital
NSAIDs prescribing protocol states that etoricoxib should only
be used in children >40 kg and for less than 5 days. Children
with cross-reactive hypersensitivity to paracetamol and NSAIDs
would be referred to the pediatric allergy clinic where a DPT
with etoricoxib would be offered to establish tolerance. This
retrospective study aims to analyze tolerance to etoricoxib in this
group of patients.

MATERIALS AND METHODS

A retrospective case series from the pediatric drug allergy clinic
at KK Women'’s and Children’s Hospital (KKH), Singapore. The
work was reviewed and approved by the Singhealth Institutional
Review Board.

Patients

The clinical records of all children diagnosed with hypersensitivity
reactions to NSAIDs and paracetamol between January 2011 and
December 2013 were analyzed.

Children with suspected hypersensitivity to NSAIDs and
paracetamol were evaluated by a pediatric allergist and offered
an oral DPT when needed. Information on atopy, family history
of allergic diseases and medication usage was recorded in the
patient’s chart.

Patients were included in the analysis if they had a confirmed
hypersensitivity to multiple antipyretics and underwent an oral
DPT with etoricoxib. Diagnosis was made either by a clear history
of recurrent reactions or by an oral DPT. Atopy was confirmed
with skin prick tests with a standard panel of respiratory allergens.

Oral provocation tests

Where the diagnosis could not be convincingly made on
history alone, hypersensitivity to NSAIDs and paracetamol was
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confirmed by performing an oral provocation test in an open
procedure. Oral provocation tests were performed according to
our previous published protocol [20].

In brief, all tests were performed in the outpatient clinic of
KKH. Prior to test administration, patients were interviewed and
examined, and vital signs were recorded. All antihistamines
were stopped 1 week prior to the test. Increasing doses of the
suspected NSAID or paracetamol were administered orally at
intervals of 60 minutes up to a total of three administrations in 1
day, depending on the drug (Table 1). Patients were monitored
in the clinic for at least 2 hours after the last ingested dose. If
cutaneous and/or respiratory symptoms or alterations in vital
signs appeared, the procedure was stopped and the symptoms
were evaluated and treated. If no symptoms appeared during the
oral provocation test, the therapeutic or total cumulative dose
was deemed to have been administered successfully.

In cases with confirmed hypersensitivity to NSAIDs and
paracetamol, tolerance to etoricoxib was subsequently evaluated.

Skin prick tests

All tests were performed in the respiratory laboratory by an
experienced technician using commercial allergen extracts and
the GreerPick skin prick test device (Greer Laboratories, Lenoir, NC,
USA), and evaluated by a pediatric allergist. A wheal diameter of
3 mm or more in excess of the negative control was considered
a positive test result. The test panel included: house dust mite
mix (Dermatophagoides farinae 5000 AU/mL + Dermatophagoides
pteronyssinus 5,000 AU/mL, standardised); Blomia tropicalis
0.2 mg protein/mL, 50% vol/vol glycerol; cockroach mixture
(Periplaneta Americana, Blattella germanica); mould mix (Alternaria
alternate, Aspergillus fumigatus, Candida albicans, Cladosporium
herbarum, Curvularia lunata, Penicillium expansum); cat hair (Felis
catus [domesticus] 10,000 BAU (bioequivalent allergy unit)/mL,
standardised); dog epithelia (Canis familiaris).

Table 1. Doses of NSAIDs and paracetamol used in the drug provocation
tests

Drug Total cumulative dose  Dose used in DPT
Paracetamol 15 mg/kg/dose Va, V4, Vs, and Va of TCD
Ibuprofen 10 mg/kg/dose Va, Va, V4, and Va of TCD
Etoricoxib 40-50 kg: 60 mg/dose 1 Dose

>50kg: 90 mg/dose

NSAID, nonsteroidal anti-inflammatory drug; TCD, total cumulative dose;
DPT, drug provocation test.
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Follow-up review

Patients were followed up for 2 years following the oral
provocation test with etoricoxib. For patients who did not return
for a clinic visit, a telephone consult was conducted to check on
the use of etoricoxib and for any adverse reactions or difficulties
experienced.

RESULTS

The clinical records of 24 patients, aged 8-18 years (mean,
13.5 years), who underwent a DPT with etoricoxib between
January 2011 and December 2013 were analyzed. This group
comprised of 12 males (50%), 20 Chinese (83%), 1 Malay (4%),
and 3 Indians (13%). Most (96%) had clinically significant atopic
disease; 25% had asthma, 96% had allergic rhinitis, and 17% had
atopic dermatitis. Recurrent urticaria and/or angioedema were
present in 17% of patients while 21% had a positive family history
of hypersensitivity to at least one NSAID or paracetamol. Skin
prick tests were performed for 16 patients (67%), of which 88%
were positive for >1 aeroallergen; all of them tested positive for
either house dust mites or B. tropicalis. None of the patients had
a history of renal or liver disease. The clinical and demographic
data for the patients are detailed in Table 2.

All except 2 patients had a clinical or test proven diagnosis of
paracetamol and ibuprofen cross-reactive hypersensitivity (Table 3).
Of the remaining 2 patients, one had cross-reactive hypersensitivity
to ibuprofen and diclofenac. The other patient had cross-reactive

Table 2. Demographic and clinical data for the patient cohort (n=24)

Variable No. of patients (%)
Male:female ratio 11
Chinese 20(83)
Malay 1(4)
Indian 3(13)
Asthma 6 (25)
Allergic rhinitis 23 (96)
Atopic dermatitis 4(17)
Recurrent angioedema/urticaria 4(17)
Family history of NSAID hypersensitivity 3(17)
Family history of paracetamol hypersensitivity 4(17)
Skin prick test positive to >1 aeroallergen 16 (67)

NSAID, nonsteroidal anti-inflammatory drug.
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Table 3. Clinical characteristics and drug provocation test (DPT) results

Drugs . .

Patient 295183/3’ respons?%le for pe:?'ap-cre\fc\gmol |E5;rvc\>lil‘g:l Other remarks

reactions
1 16, F ACE, IBU
2 12,F ACE, IBU Patient's mother diagnosed with hypersensitivity to naproxen
3 8 M ACE, IBU Pa;iaerr;iztranrztgirﬂciﬁggg?gfir\ivith hypersensitivity to
4 10,M ACE, IBU
5 15, F ACE, DIC, ASP
6 15, F ACE, IBU
7 15, F ACE, IBU, KTP Pass Fail Clinical reactions to paracetamol 6 years after DPT
8 15, F ACE, IBU
9 12,M ACE, 1BU Fail
10 16,M IBU, DIC Pass Fail Pszigrlt;iaprigelrgﬁgaﬁg;ix Ddsiagnosed with hypersensitivity to
1 13,M ACE, IBU
12 18,F ACE, IBU Fail
13 10,M ACE, IBU Fail Psziéit;iapnigmal uncle diagnosed with hypersensitivity to
14 13,M ACE, IBU Fail
15 15,F ACE, IBU
16 11, M ACE, IBU, DIC Pass Clinical reactions to paracetamol 7 months after DPT
17 11,M ACE, IBU
18 12,F ACE, IBU
19 15,F ACE, IBU Fail
20 14, M ACE, IBU Patient’s sister diagnosed with hypersensitivity to paracetamol
21 15,F ACE, IBU
22 13,F ACE, IBU Pass Fail Clinical reactions to paracetamol 6 months after DPT
23 17,M ACE, IBU
24 13,M ACE, IBU

ACE, acetaminophen; IBU, ibuprofen; DIC, diclofenac; ASP, aspirin; KTP, ketoprofen; NSAID, nonsteroidal anti-inflammatory drug.

hypersensitivity to paracetamol, diclofenac and aspirin.

A DPT with paracetamol was performed for 6 patients
of which 3, after tolerating an oral paracetamol dose of 15
mg/kg of body weight, subsequently developed clinically
significant reactions to paracetamol 6 months to 5 years later.
These 3 patients were hence diagnosed to have paracetamol
hypersensitivity. Among the patients diagnosed with ibuprofen
hypersensitivity, 6 were confirmed following a DPT while the rest
were diagnosed clinically based on a clear history of repeated
reactions to ibuprofen.
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Of the 24 patients who underwent a DPT with etoricoxib, all
except one successfully tolerated the outpatient oral challenge.
The patient who did not pass the challenge was a 15-year-old
Chinese female who had allergic rhinitis, recurrent spontaneous
urticaria/angioedema, shellfish allergy and sensitization to house
dust mites. During the DPT with etoricoxib, the patient developed
angioedema and urticaria 8 hours after the last ingested dose.
This patient was assessed as having an equivocal challenge result.

Following the DPT with etoricoxib, 20 patients were reviewed
in clinic or contacted via telephone while the remaining 4
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Table 4. Etoricoxib usage after drug provocation test (DPT)

Etoricoxib usage No. of patients

Not used after DPT 6

Reasons for not using

No fever/pain 4
Using paracetamol 2
Using TCM 2
Frequency of usage/per year

1-2 times

3—4times 4
5-10 times 1
>10 times 1

Reasons for using etoricoxib

Fever 8
Pain 2
Fever + pain 4

TCM, traditional Chinese medicine.

patients were lost to follow-up. Of the 20 patients, 14 continued
to use etoricoxib for fever (57%), pain (14%) or both (29%). The
majority took etoricoxib 1-2 times a year and only 1 patient used
it >10 times a year (Table 4). Among the 14 patients, 1 complained
of intermittent urticaria, sometimes associated with etoricoxib.
This was the patient who was assessed as having an equivocal
challenge result. When combined with cetirizine, she does not
develop urticaria and hence has continued to use etoricoxib for
pain relief. All but one patient felt that etoricoxib was effective in
reducing fever and pain and would continue using it in the future.
Of the 6 patients who did not use etoricoxib after the challenge,
4 cited the reason of no fever for not using the medication.
Interestingly, 2 patients returned to using paracetamol at half the
therapeutic dose with no problems. Traditional Chinese medicine
(TCM) was used as an alternative antipyretic for 2 other patients.
There were no other adverse reactions reported.

DISCUSSION

Paracetamol and ibuprofen are widely used as antipyretics
among children. Patients with a cross-reactive hypersensitivity
to antipyretics, particularly those with reactions to both
paracetamol and ibuprofen are limited in their choice for the
treatment of fever and pain. In addition, children with early onset
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NSAID hypersensitivity appear to have a significantly increased
likelihood of reacting to paracetamol when compared to children
with later onset NSAID hypersensitivity [12]. In particular, Asian
children, especially atopic children, seem to be at an increased
risk for hypersensitivity reactions to COX-inhibitors [20].

Given that the majority of reactions are due to COX-1 inhibitor
activity, drugs that selectively inhibit the COX-2 enzyme may
be considered as safe alternatives. However, hypersensitivity
reactions to selective COX-2 inhibitors have recently been
published, with 6-25% of patients reacting to this group of
drugs [21-23], especially those who do not tolerate paracetamol
[13]. Etoricoxib has been found to be a safe alternative for NSAID
intolerance in Asian adults although a DPT is still recommended
to confirm tolerance [24]. As COX-2 inhibitors are usually not
prescribed in children, there are few studies evaluating their use
in this population. While it would be hard to justify the routine
use of selective COX-2 inhibitors in the pediatric population based
on reduction in gastrointestinal adverse effects alone, children
with hypersensitivity reactions to multiple antipyretics are limited
in their choices of analgesia and antipyretic medication. Recent
studies have shown that etoricoxib may be a safe alternative in
children >8 years of age [18, 19] and they may benefit from an
oral provocation test to confirm tolerance.

Here we have described a series of 24 patients who underwent
an oral provocation test with etoricoxib. The majority of patients
were adolescents with only 5 being less than 12 years old (range,
8-18 years). All except one patient tolerated the oral challenge
and there were no adverse reactions in those who continued
to use etoricoxib for fever and pain relief. Even the patient, who
initially had an equivocal response during the oral challenge,
could subsequently tolerate the full dose.

Clinically significant allergic disease was noted in 96%
of patients, with the majority having allergic rhinitis and
sensitization to >1 aerollergen on skin prick tests. This association
of NSAID hypersensitivity with atopy is consistent with previous
publications [25, 26], including a previous publication where
patients with rhinitis and environmental sensitization were
more likely to have greater drug hypersensitivity to antipyretic
medications [27]. This is of particular relevance since chronic
rhinitis affects 25-42% of the pediatric population in Singapore
and allergic rhinitis accounts for two-thirds of these cases [28].
In addition, 21% of our patients had a positive family history of
hypersensitivity to at least one NSAID/paracetamol. In a recent
study by Yilmaz et al. [29], it was noted that a parental history of

apallergy.org



Tolerance to etoricoxib in children

NSAID hypersensitivity was the only parameter that increased
the odds of a positive NSAID challenge in children. This, together
with our findings, suggests there may be a genetic predisposition
in NSAID hypersensitivity.

Interestingly, 3 of the patients who initially passed an oral
challenge with paracetamol subsequently developed reactions
when the same dose was administered during a febrile illness.
The appearance of symptoms only in the presence of a fever
suggests reduced tolerance to the drug during a febrile illness
and that a cofactor may be required for certain reactions to occur
or that a possible interaction between the drug and infectious
agent is responsible for the symptoms.

Previous adult studies have found that patients who react to
paracetamol are more likely to react to a COX-2 inhibitor [30]. It
was noted that up to 25% of patients who react to paracetamol
also fail to tolerate etoricoxib, compared with 6% who tolerate
paracetamol [23]. However in our study, despite 23 of 24 patients
having hypersensitivity reactions to both paracetamol and
an NSAID, all were found to tolerate etoricoxib. This might be
attributed to false positive diagnoses since not all the patients
underwent a DPT with the culprit NSAID and paracetamol.
In children with a known NSAID hypersensitivity, the risk of
reactions to multiple NSAIDs is postulated to increase with time
especially if they have concomitant paracetamol hypersensitivity.
Hence, children presenting to our hospital with clear histories
of recurrent immediate reactions to >2 chemically unrelated
antipyretics (NSAIDs and/or paracetamol) are offered, for practical
purposes, a DPT with etoricoxib.

Among those who continued to use etoricoxib after the
DPT, 93% felt that it was moderately effective in reducing fever
and pain. However 4 did not use etoricoxib despite passing the
challenge as there had been no febrile episodes. A few patients
resorted to using TCM and tepid sponging during febrile ilinesses
while 2 reverted to using paracetamol at half the therapeutic
dose. These patients chose not to use etoricoxib because their
parents were worried about the potential side effects associated
with COX-2 inhibitors. It is also a prescription-only drug, and more
expensive than the alternatives. However, when asked if they
would consider using etoricoxib in the future, most responded
positively and said they would use it as a “last resort”.

Considering the lack of antipyretic medications for children
with cross-reactive NSAID and paracetamol hypersensitivity,
finding a safe alternative is warranted. In our population of
children, etoricoxib has been found to be well tolerated, both
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during the oral challenge test as well as during subsequent use.
However we cannot predict if reactions to etoricoxib may appear
later in these children and a longer follow-up would be necessary
to identify these cases as well as any other long-term side effects.
Other limitations of our study include the small study cohort and
possible false positive diagnosis in children who did not undergo
a DPT with the culprit drug.

In conclusion, etoricoxib can be used as a safe alternative in
older children with reactions to multiple antipyretics. Further
studies are needed to confirm long-term tolerance and side
effects of this drug in adolescents and young adults.
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