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Abstract

Background: Diagnosis of hypersensitivity (HS) reactions to fsb@roidal anti-inflammatory
drugs (NSAIDs) in children is complex. The real yaence of NSAIDs HS remains unknown
because a drug provocation test (DPT) is not alyayformed with the culprit NSAID.

Objective: To describe and compare the diagnostic workup gnadfiferent European centers and
to find out the real proportion of NSAIDs HS by feeming a DPT with the culprit drug.

Methods: We retrospectively collected data from childrenl®years) and adolescents (10-18
years) with a history of NSAIDs reactions and winolerwent a complete allergy workup including
DPTs with the culprit in six different pediatricrders: Belgrade, Florence, Geneva, Madrid, Porto,
and Rome.

Results: A total of 693 children with a history of NSAIDsaetions were enrolled and a total of
526 DPTs were performed with the culprit NSAID. Tdiagnosis of NSAIDs HS was confirmed in
(103/526) 19.6% of children by performing a DPThwibhe culprit drug. The major differences in
the allergy workup among the six centers concethediuration of the DPT and the practical use of
skin tests for diagnosing NSAIDs HS. In additiohge tuse of acetyl salicylic acid (ASA) to
differentiate single reactors (SR) or cross-intee (Cl) patients is not commonly used except in
Spain.

Conclusion: The value of this study is that although differapproaches are used around Europe to
diagnose NSAIDs HS, we found that the percentageoafirmed NSAIDs HS is less than 20%.
This highlights the importance of the DPT in comfing or excluding NSAIDs HS in the pediatric

population.
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Highlights box:

What is already known about this topic?
Diagnosis of NSAIDs and paracetamol HS is complakthe exact prevalence remains unknown.
What does this article add to our knowledge?

To our knowledge this is the first multi-center dstuto evaluate a large number of
pediatric/adolescent patients from different Eusopeenters with suspected NSAID/paracetamol
HS.

How does this study impact current management guidees?

This study highlights the importance of the DPThwvihie culprit NSAID/paracetamol in the allergy
workup, showing that one-day DPT is commonly sigfit to reach a confident diagnosis

Key words:
Acetyl Salicylic Acid; Aspirin; Adolescents; alleygvorkup; Children; Drug Provocation tests;
Ibuprofen; Hypersensitivity; Non-Steroidal Anti-lammatory drugs; Paracetamol

Abbreviations:

NSAIDs= Non-Steroidal Anti-Inflammatory drugs
HS= hypersensitivity

DPT= drug provocation test

SR= Selective Reactors

Cl= cross-intolerance

ASA= Acetyl Salicylic Acid

COX= Cyclooxygenase

WHO= World Health Organization
IL= Interleukin

LTC= cysteinyl leukotriene
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Introduction

Non-Steroidal Anti-Inflammatory drugs (NSAIDs) apdracetamol are commonly used in children,
mainly as antipyretic, analgesic and/or NSAIDs as-iaflammatory drugs. Of note, paracetamol
(acetaminophen) is not a classic NSAID. Howeveg ttuits minor anti-inflammatory activity and
its side effects profile extremely similar to that NSAID from an allergic point of view, it is
usually included as a NSAID. Although NSAIDs have generally been shown to bée,sa
hypersensitivity (HS) reactions may océuSome studies have shown that the prevalence of
NSAID HS is comparable or even greater than thaonted for betalactam (BL) antibiotics H$.
However, the exact prevalence remains unknown, @& of the studies are based on the clinical
history, and a complete allergy workup to confirme&clude a real allergy is lacking. Diagnosis of
NSAID HS is difficult, mainly due to the lack ofdis outside the drug provocation test (DPT) with
a good diagnostic value, but also due to the lidnkieowledge of primary care physicians regarding
drug allergy and the fear of severe reactions dutire allergy workup. This often leads to an
overdiagnosis. In the pediatric population, thislgem is aggravated by the frequent presence of
co-factors that are not well identified or abseinthe time of the allergy workup or other agents
such as viral infections that can mimic clinical miestations of drug allergy. Moreover,
knowledge regarding the age-related drug metabadisthits influence on NSAID HS is limited,
and worldwide comparable epidemiological data aitelacking. Most of the data published on
children comes from case reports and small seaies they are therefore subjected to biases, with
only a few studies verified by DPTFor the adolescent age group, in most cases, tedpauded

in large series where adults are also enrolled feeguently less than 20% of the patients are
younger than 20 years ofd.

Due to the limited number of pediatric studies, preportion of real NSAID HS in children
developing allergic symptoms while receiving thypé of drug is not well-known, but appears to

range from 2.5% to 92% depending on the type aftimaand the age of patients included.
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The complexity of the diagnosis and management holdren with suspected NSAID HS is
increased by the different entities of NSAID HS,thgy can be due to specific immunological
mechanisms [Selective Reactors, (SR)] or relatedam-immunological mechanisms where the
prostaglandin-leukotriene pathway could be the nmairte involved in these reactions, although
other lipid inflammatory pathways could also pap#te to the arachidonic acid metabolism [non-
allergic hypersensitivity or cross-intolerance [@#hactions]:' Even though it has been suggested
that Cl appears to be more common compared to SR klgldren’there is a lack of pediatric data
regarding the frequency of the different phenotyplagaction based on large studies. Furthermore,
NSAID HS exhibits different specific characteristicn the pediatric group and the initial
classification proposed by the EAACI/ENDA group dot fit properly with this age group:*
“According to the new consensus proposed by the BENDA group', adolescents can fit in the
previous classification because the observed dlirpattern is similar to that of adults, with more
anaphylaxis and challenge-proven diagnd3é%Recently, several reviews summarized the
available pediatric datd:***"*®*However a unified approach in children as well agemeral
agreement about guidelines are still lacking arel BT, considered the gold standard for the
diagnosis of NSAIDs H$’?is not always performed.

The main objectives of this study were: a) to idgnsimilarities and differences in the
diagnostic workup among different centers in Eurdpgeto compare the frequency of phenotypes
and clinical manifestations observed in each cgunt) to describe the NSAIDs including
paracetamol most commonly reported as involvedrug HS reactions; d) to find out the real
proportion of NSAID HS among children and adolessdyy performing a DPT with the culprit

drug.

Methods
We retrospectively collected data from childrenl(@years) and adolescents (10-18 years) with a

positive history of NSAID reactions who underwent@mplete allergy workup in six different
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pediatric centers: Belgrade (Serbia), Florencdyjlt&eneva (Switzerland), Madrid (Spain), Porto
(Portugal), and Rome (ltaly). The periods of enmttnwere: Belgrade 10 years (2006-2016),
Florence 3 years (2013-2015), Geneva 8 years andriihs (2008-2016), Madrid 4 years (2012-
2015), Porto 4 years (2012-2016), and Rome 3 y@ari4-2016). Children were classified as those
with history of reaction to a single NSAID and tkosith history of reactions to multiple NSAIDs,
these cases being either SR or CI patients aftetopation with Acetyl Salicylic Acid (ASA).

In order to confirm or exclude the diagnosis of NBAIS, an oral DPT was performed initially
with the culprit drug or a strong cyclooxygenas®¥Q-1 inhibitor (Spain). Most ASA challenges

occurred in Madrid, but some were performed in alher centers except Geneva.

In case of severe initial reactions, a highly sstige clinical history, or the parents’ refusal, an
alternative NSAID was tested with the DPT.

Because of the higher number of SR in Belgrade, tdts were parts of the allergy workup as well
as in Madrid (in the latter only to evaluate SRedily related to metamizole), but not in the other
centers. The concentrations and formulations of NiSAested for skin and intradermal testing are
those summarized in the recent consensus papaelyAACI/ENDA group'

The DPT was performed by oral route with two torfescalating doses of the drug, till a total dose
adjusted by the body weight and patient’s age e86rto 90 minutes on the first day in a hospital
setting (Table 1) with available emergency faa!itiand trained personnel in order to promptly treat
any possible reaction. In all the centers paittig in the study, the period of observation atber
drug administration was up to 3 hours after thedase. The total length of the DPT differed in the
recruiting centers: 4 centers did a 1 day-DPT w#balating doses, while 2 other centers did a 2- or
a 3-day DPT (Madrid and Belgrade, respectivelyab(€ I).

A DPT was considered positive based on the appearah any objective parameters: skin

involvement (urticaria, exanthema), angioedemairaw®ry symptoms (cough, conjunctivitis and
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rhinitis, asthma, bronchospasm, hoarseness), gasstnal symptoms (vomiting, diarrhoea),
hypothermia, loss of consciousness, tachycardia.

The results of the allergy workup were analyzedssely according to age: from childhood (0-10
years) and adolescence (10-18 years), consideotigds the pediatric population.

According to the World Health Organization (WHOatsiments, the childhood range is up to 10

years old and the adolescence covers the ageslfidm19 years'

Statistical analysis
The differences for the quantitative data were ss=¢ by the Student’s t test, and the differences
for the qualitative data were assessed by thé #@ki or by Fisher's test when the number of cases

was low. A p value < 0.05 was considered significan
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RESULTS

Characteristics of the patients enrolled

A total of 693 children with a history of NSAIDs H8actions were enrolled. The demographic and
clinical characteristics are summarized in TableTHe mean age ranges between 6 and 10 years,
and no significant differences were observed indhader The percentage of multiple NSAID
reactors were variable among centers. The majofithhese patients did not have atopy [29.3%
(n=203/693) of patients]; asthma 9.5% (n= 66/69Bpatients] or urticaria 5.9% (n=41/693) of
patients]. When focusing on the prevalence of at@sghma and urticaria according to age, no
significant differences were found between childyennger and those older than 10 years (Table
10).

The clinical characteristics of the initial reactsoto NSAIDs reported by the patients are listed in
Table Ill. The reported reactions were mainly cetars reactions (707/814, 86.9%), in particular
angioedema and/or urticaria were described. Of rdm@aining 107 reactions symptoms are
described in Table Il and the culprit drugs webedrofen in 71 cases, paracetamol in 23 cases,
ketoprofen in 3 cases, ASA in 3 cases, dexketopeoie 2 cases, flurbiprofen in 2 cases, niflumic
acid in one case, metamizole in one case, etohdoxone case.

Most of them (n=545/814, 66.9%) were within thestfi6 hours after taking the NSAID and
involved only the skin: i.e. urticaria and/or anggema followed by respiratory tract (n=73/814,
8.9%), with a total of 70/814 (8.6%) systemic reatd (i.e. more than one system involved). Forty-
three out of 70 (61.4%) systemic reactions occuimezhildren younger than 10 years and 27 out of

70 (38.6%) in the group older than 10 years (p4)0.4

NSAID involved
The most frequently involved NSAID in all cases vilagprofen except in Rome where the most

frequently reported trigger provoking HS reactioves paracetamol (Figure |, Figure E1).
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It is important to mention that not all NSAIDs weresed in all centers. For example,
dipyrone/metamizole, was only used in Belgrade, idiband Rome, while mefenamic acid only in
Geneva.

Regarding a potential influence of the age, we dbtirat 112/693 (16.2%) children were younger
than 2 years and the most frequently suspectedwlasgibuprofen both in those with a history of
reactions to a single NSAID (95/112=84.8%) and ¢hwsth a history of reactions to different
NSAIDs (17/112=15.2%). In children younger thane@ng (305/693=44%), ibuprofen was also the
most frequently involved NSAID in all the centelficipating in the study except for Rome where

paracetamol was on the top.

Proportion of confirmed hypersensitivity

In this study, a total of 526 DPTs were performathwhe culprit NSAIDs. Seventy DPT were not
performed because of suggestive clinical historitistory of severe reactions, and 97 refused DPT
because an alternative NSAID or paracetamol wasatdd or because of fear of the DPT. When
analyzing the cumulative results without a ‘by-ageissification, the diagnosis of NSAID HS was
confirmed in 103/526 (19.6%) of the cases. Of ntite,proportion of positive DPT was similar for
patients with paracetamol as culprit (25/129, 19.4%d those with NSAID as culprit (78/397,
19.8%) (p=0.95). There were 85/444 (19.1%) posidPTs in the group of children with history
of reaction to a single NSAID and 18/82 (21.9 %phging to the group of children with history of
reaction to multiple NSAIDs.

When analyzing patients with history of reactioostsingle NSAID, the DPT with the culprit was
positive in 16.2% (50 out of 308) of patients ad€dyears or younger. In a group of very young
children (less than 2 years), the DPT with the gulpnfirmed the diagnosis in only 7 out of 94
DPTs (7.4%). Children older than 10 years had #&igedDPT with the culprit in 26% cases (35 out
of 136). When patients with history of reactionaasingle NSAID were tested with alternative

NSAIDs, 31.6% of children below 10 years (19 out66) and 52.2% (24 out of 46) of children
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over 10 years were positive (Figure II) (culpritQo82; alternative p=0.03). The same proportion of
positive DPTs with an alternative NSAID was obsedrwe children with history of reactions to
more than one NSAIDs (18.8% of children betweer®Qdars vs. 44.4% of children over 10 years)
(p =0.16). Most centers used an alternative ontabgpyretic/analgesic with low COX-1 activity
without a specific preference.

ASA was tested as an alternative NSAID in 159 dua total of 693 patients (22.9%). Forty-three
out of 159 (27%) children were positive: 18 yoursgétran 10 years (11 out of 18 with atopy) and
25 over 10 years (20 out of 25 with atopy). It dddee noted that 145 out of a total of 159 of these
DPTs with ASA were performed in Spain where ASA wested instead of culprit being a strong
COX-1 inhibitor. In this group of patients, atopgesns to be more prevalent in those children, both
younger and older than 10 years, who reacted to.A8Ahe remaining 14 DPTs with ASA, 5 were
performed in Rome, 4 in Florence, 4 in Belgradi Rorto, and none in Geneva.

Ibuprofen is the NSAID most frequently confirmedrasponsible for a true state of HS (Figure |,
Figure E1). Those children with a confirmed HS t8AIDs were not more atopic than those in
which NSAID HS was ruled out.

In detail, among the 103 children with a positiveDto the culprit, 63 were 10 years and 40
were older than 10 years. Only 16 out of 63 (25.48tnger children were atopic and only 9 out of
40 (22.5%) adolescents were atopic, with no sigaift statistical differences between the two age
groups (p=0.7).

Regarding the type of reactions to the DPT mosthein were cutaneous reactions or isolated
angioedema (90%) and also when systemic reactiens gonfirmed (7% of cases) those were nor
severe neither required hospitalization.

In more detail, isolated facial angioedema, esgigcrehen localized on lips or eyelids, is more
prevalent in children with a history of reactiomsmultiple NSAIDs (68/119=80.9%) and in older
children in particular in 128/234 (54.7%) over #ige of 10 and in 187/459 (40.7%) under the age

of 10 (p=0.0005). Systemic reactions in the acutasp of an infectious disease tended to occur
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Discussion

Although NSAIDs are generally well tolerated inldhneén, together with BLs they are the
most frequent suspected cause of HS reactions.réiogpto literature, more children claim to be
allergic to BLs but only <10% can be confirmed aftempleting the allergy workuld:*?0On the
contrary, studies on NSAIDs show that NSAID HSasfarmed more frequently. Nevertheless, the
prevalence of proven NSAID HS varies greatly amenglies depending on whether it has been
proven by DPTs or only based on the clinical histdn more recent studies, children and
adolescents with a suspected history of NSAID-iredulelS reaction have been challenged with the
culprit drug, with a prevalence of NSAIDs assess¢daround 20-25% (8-68%) in different
populations: 91410172325 oyr knowledge, this is the largest study pulglistso far including
only patients younger than 18 years with a pergentd confirmed NSAID HS of 19.6% based on
526 DPTs performed with the culprit NSAID or a siger one. This result underlines the
importance of performing DPTs with the culprit @rong COX-1 inhibitors) in order to avoid a
mislabeling of patients as hypersensitive to NSA®&n though challenging with the culprit alone
does not enable a better phenotyping of patientsadfe, if we consider “allergic” also the 70
children with a suggestive clinical history of seveeactions (not challenged) as well as the 20% of
those who refused a DPT with the culprit, the petage of confirmed NSAID HS is in the same
range (29% (202/693 children)).
In our study, the most frequent NSAIDs triggerdH& reactions were ibuprofen (66/103 64%) and
paracetamol (24/103 23.3%), with the last one beinky reported as the main elicitor in Rome.
Comparing this result to other published in thertiture we found that Kidon et%lalso reported
paracetamol HS as more common among children youhge 6 years of age. Zambonino ef’al.
found ASA to be the second most common agent amdcetamol was reported as the drug
encountered most infrequently. The differences mesk in our study among the centers

participating in terms of the NSAIDs involved mayeflect variations in the
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consumption/prescription patterns, the epigenetiierdnces of the population studied, and the

range time when the patients were enrolled.

In pediatrics, influence of the age on the immumgstesn but also on the rate of viral
infection is well known. In order to evaluate a gumtal influence of the age on the rate of
confirmed NSAID HS, the patients were divided idifferent groups, those younger than 10 years
of age and those older. We found that the DPT ehawore important in younger childreq 2
years) where the diagnosis is confirmed only inZ#e of patients evaluated. In fact, in agreement
with literature, we confirmed NSAID HS in a higheercentage of patients over 10 years
(n=72/228) than in children equal or under the afjel0 (n=84/433) (p=0.0005). A possible
explanation already proposed in the previous ssydieuld be that in younger children the role of
probable concomitant viral infections has to beetaknto account when investigating NSAID
reactions, because we can hypothesize that skivesa$.e. acute urticaria) due to viral infection
more commonly occur in younger children than ireojghossibly mimicking drug allerg§’

The clinical pattern of reactions reflects thogeoréed in literature with a predominance of
angioedema with or without urticaria. Moreover, oesults confirm data of other studies published
where the skin (either isolated or combined witspreatory symptoms) is the most frequent organ
involved in NSAID reactions. The pattern of reanip either mediated by specific or other
immunological mechanisms, may also have differémtiaage-related clinical characteristics.
Systemic reactions in the acute phase of an imfestdisease tended to occur more frequently in
younger children. This is not in agreement witlerbtture where systemic reactions are more
common in adolesceftA possible explanation is the fact that the numifechildren<10 years
included in this study is double the number of adoénts (Figure Il), which might affect the
results. Moreover, this value could be overestighdte concomitant viral diseases with respiratory

or gastrointestinal symptoms. Of note, systemictieas were rarely confirmed during the DPTs
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(7%). Most of the reactions occurred during DPTsreweutaneous reactions or isolated
angioedema.

In this study, atopy affected about 35-40% of aleifd with a suspicion of NSAID HS
(comparable to the percentage in the general ptpuld0-50%3°, except for the Serbian children
where atopy was less frequent (8%). According toresults and data in literatutethe prevalence
of atopy was higher in the group of patients wéhations to the alternative drug or to ASA, mainly
in the Madrid center (61.1%10 years and 80% > 10 years). In our study, thegméage of atopy
in patients with confirmed NSAID HS is 38% (n=56&8)4compared to the 17.6% (= 94/535)
observed in the negative group (p<0.0001).

Regarding the practical approach to diagnose H$3AID, the majority of the centers start
with the DPT with the culprit NSAID, with an obsation time of 2-3 hours after the final dose
administered. Most of the centers start with 1/1¢he dose, except in Rome where the first dose
administered was higher (1/4 of the total dose)faksas the length is concerned, most centers only
challenge for one day in a hospital setting, exéapMadrid (2 days) and Belgrade (3 days, the two
last days at home). In Madrid all except for 3%cted the first day, with a time interval of 4-6
hours after the last dose administered. In Belgr&0&6o reacted on the first day, approximately
30% on the second day, and 20% on the third dgyeagously shown. Finally, another difference
observed concerned the DPT with ASA, which is nmyap#rformed in Madrid with very few ASA
DPTs performed in the other centers participatibg5(148 in Madrid vs. 14/513 in the other
centers). In Madrid 35/145 (24%) were CI patieAtsyhow, whatever the approach, approximately
the same proportion of patients are confirmed, thedmain purpose of the allergy workup for the
drug allergy is mainly to exclude a severe allergus, our data suggest that a single day is
probably appropriate. Of note, the lack of blind®dT in the vast majority of our patients might
lead to an overestimation of the proportion of aoméd hypersensitivity due to false positive DPT.
This reinforces our main message which is thatheilsl challenge with the culprit NSAID as only

a small percentage (less than 19.6%) will haverditoed NSAID hypersensitivity.
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The data presented in this study show how childrealuated with NSAID HS react to the
alternative drug and therefore are highly likelyb® Cl patients. In any case, it must be noted that
when the alternative NSAID was not ASA, the projortof Cl could be underestimated. Several
authors highlight the importance of a DPT to ASA docorrect classification (Cl versus selective
reactors), as it is the strongest cox-1 inhibikbowever, some concerns exist regarding side effects
of ASA, particularly the Reye’s syndrome, when @¢dasng the administration of ASA in children.

In consequence, most patients included in thisystasinot be classified due to the lack of DPT to
ASA. This reflects real clinical practice and shotvat most pediatric allergists in Europe do not
usually aim to classify their patients. Their olbjge is mainly to confirm or exclude a
hypersensitivity by challenging with the culpritudr and then testing an alternative, mainly
paracetamol. This attitude limits the number of BPWhich are time consuming and associated
with high medical costs. Drawbacks of this approctihat non-tested NSAIDs should be avoided
in case of confirmed NSAID hypersensitivity. Thisigortant point of the study highlights
differences and variability of clinical practice iohildren with a suspicion of NSAID

hypersensitivity children throughout Europe.

Another difference observed in the management asise of the skin test as part of the diagnostic
workup in Belgrade. Nevertheless, skin tests witBANDs were negative in 70.6% of cases (in
particular in 30 patients with negative SPTs anditp@ DPTSs), confirming poor performance in
this clinical setting especially in the case ofp@tients’ Moreover, there could be a high chance of
false positive as it is already known the poor gerniance of skin tests with NSAIDs dru@gshose
patients have not be challenged and the percemtfagenfirmed NSAID HS based on this might
explain the higher percentage found in Belgradethin other centers children were provoked
without previous skin tests and had no severe imectMore studies evaluating the negative and

positive predictive values of skin tests in comgami with DPT results should be performed, in
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order to give recommendations of skin test diagoasticacy in the allergy work-up of NSAIDs
reactions.

The limitation of our study was that it was a repective investigation based on clinical
chart reviews. Based on a large number of pati¢misstudy provides major information regarding
the clinical characteristic of patients with sugmicof NSAID HS at different ages. The value of
this study is that even though different approa@resused around Europe to diagnose NSAID HS,
we found that the percentage of confirmed NSAID KSess than 20%. This highlights the

importance of DPTs in the pediatric populationdonfirming or ruling out NSAID HS.
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Figures legends

FIGURE I. Culprit NSAID in different centres according to both clinical history and DPT
results.

a) Clinical history of reaction to single NSAID (absolute number); positive DPT to culprit drug
on total of DPTs performed. b) Clinical history of reaction to multiple NSAIDs (absolute
number); positive DPT to one of the culprit drug on total of children tested c) cumulative data

FIGURE II. Diagnostic flow chart of 693 patients with suspected NSAID hypersensitivity.



TABLE 1. Open DPT with the culprit/alternative NSAID among different centers.

Belgrade

Florence

Madrid

Geneva

Porto

Rome

DPT Protocol: up-
dosing intakes of the
culprit/alternative drug
(1/1000r1/10-2/10-
7/10) every 30-90
minutes for the 1° day in
hospital setting

Y4 + 34 of dose

1/100,1/10 and
full dose in cases of
anaphylaxis

Time of observation:
2-3 hours

1-day DPT

2-day DPT

(on the second day the
entire dose was
administered in the
hospital either all at
once or in two doses)

X *
(3% reacted the
second day)

3-day DPT

X
(“athome” drug
intake after the
first day) *(30%

reacted the
second day and
20% reacted the




third day)




TABLE II. Clinical and demographic characteristics

Number of Sex Multiple Chronic or
Hospitals . Mean Age (range) NSAIDs Personal Atopy Asthma recurrent
patients (M:F) . .
reaction Urticaria
Belgrade 196 93:103 9,07 yrs 20 16 P 180 N 0 NK 2P 194 N 0 NK 19P 177 N
(Serbia) (10 mo-18 yrs) (10,2%) (8,2%) (91,8%) (0%) (1%) (99%) (0%) (9,7%) | (90,3%)
Florence 152 69:83 7,22 yrs 45 50P 102 N 0 NK 11P 141N 0 NK 10P 142 N
(Italy) ) (2 mo-18 yrs) (29,6%) | (32,9%) | (67,1%) (0%) (7,2%) (92,8%) (0%) (6,6%) | (93,4%)
Geneva 95 40:55 6,33 yrs 20 38P 40N 17 NK 7P 71N 17 NK 8P 87N
(Switzerland) ) (6 mo-18yrs) (21%) (40%) (42%) (18%) (7,3%) (74,7%) | (18%) | (8,4%) | (91,6%)
Madrid 148 81:67 9,04 yrs 12 60 P 20N 68 NK 24 P 124N 0 NK i
(Spain) ) (7 mo-18yrs) (8,1%) (40,6%) | (13,5%) | (459%) | (16,2%) | (83,8%) (0%)
Porto 5o 28:24 6,9 yrs 3 19P 33N 0 NK 19P 33N 0 NK 4P 48 N
(Portugal) ) (12 mo-17 yrs) (5,8%) (36,5%) (63,5) (0%) (36,5%) (63,5) (0%) (7,7%) | (92,3%)
Rome 50 95.95 10,68 yrs ( 19 20P 30N 0 NK 3P 47N 0 NK i
(Italy) ) 12mo-16 yrs) (38%) (40%) (60%) (0%) (6%) (94%) (0%)
41
119 203P* 405N 85 NK 66P** 610N 17NK 454N
Total 693 | 336:357 (17.2%) | (29,3%) | (584%) | (12,3%) | (9,5%) | (88%) | (2.5%) (;3 9%) (65,5%)

Note: Yrs: years; mo: months.
P: positive; N: negative; NK: not known

* 203 with Atopy:

- <10yrs: 115/203 (56,7%)

- >10yrs: 88/203 (43,3%)
** 66 with Asthma:

- <10yrs: 36/66(54,6%)

- >10yrs: 30/66(45,4 %)
*#% 41 with Urticaria:

- <10yrs: 24/41(58,5%)

- >10yrs: 17/41(41,5%)




TABLE III. Clinical characteristics of suspected allergic reactions to NSAIDs

Symptoms Latency of Belgrade Florence Geneva Madrid Porto Rome Total
reactions (Serbia) (Italy) (Switzerland) (Spain) (Portugal) (Italy) NoR: 814
NoR: 218 NoR: 202 NoR: 117 NoR: 159 NoR: 55 NoR: 63
Isolated urticarial <1h - 55 23 67 - - 145
and/or angioedema | From 2 to 143 31 17 47 - 55 293
6h
> 6h 71 28 8 9 - 5 121
<24 h° - - - - 11 - 11
>24h° - - - - 7 - 7
Unspecified | - 20 13 3 - - 36
Total n 214 (98,2%) | 134 61 (52,1%) 126 18 (32,7%) 60 613 Only skin
(%) (66,3%) (79,3%) (95,2%) involvement
Other isolated <1h - 12 2 3 - - 17
cutaneous From 2 to - 10 3 5 - - 18 (707/814,
symptoms 6h 86,8%)
> 6h 1 9 13 8 - - 31
(Itchy rash, <24 h° - - - p 5 _ 5
maculopapular >24h° - - - Y 10 - 10
exanthema, Unspecified | - 10 3 - - - 13
erythema, bullous Total n 1(0,4%) 41(20,3%) | 21(17,9%) 16 (10%) | 15(27,3%) | 0(0%) 94
rash) (%)
Respiratory <1h - - 2 2 - - 4
symptoms From 2 to - - 3 - - - 3
6h
(cough, conjunctivitis | <24 h° - - - - 5 - 5
and rhinitis, asthma, >24h° - - - - 4 - 4
bronchospasm, Totaln 0 (0%) 0 (0%) 5 (4,3%) 2 (1,3%) 9 (16,3%) 0 (0%) 16
hoarseness) (%)
Other
GI symptoms <1h - 1 - - - - 1 organs
Unspecified | - 1 - - - - 1 involvement
(vomiting, abdominal | Total n 0 (0%) 2 (1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 (107/814,
pain, diarrhoea) (%) 13,2%)
Cutaneous + GI <1h - 2 2 - - - 4
symptoms From 2 to - - 1 - - - 1
6h
> 6h - - 1 - - - 1
<24 h° - - - - 2 - 2
>24h° - - - - 1 - 1




Unspecified | - 1 1 - - - 2
Total n 0 (0%) 3 (1,5%) 5 (4,3%) 0 (0%) 3 (5,5%) 0 (0%) 11
(%)

Cutaneous + <1h - 8 9 14 - 2 33

Respiratory From 2 to 2 - 2 1 - - 5

symptoms 6h
> 6h - - 2 - - - 2
<24 h° - - - - 7 - 7
Unspecified | - - 2 - - - 2
Total n 2 (1%) 8 (4%) 15 (12,8%) 15 (9,4%) 7 (12,7%) 2 (3,2%) 49
(%)

GI + Respiratory <1h - - 2 - - - 2

symptoms >24h° - - - - 1 - 1
Total n 0 (0%) 0 (0%) 2 (1,7%) 0 (0%) 1(1,8%) 0 (0%) 3
(%)

GI + Respiratory + <1h - - 4 - - - 4

Cutaneous >24h° - - - - 1 - 1

symptoms Total n 0 (0%) 0 (0%) 4 (3,4%) 0 (0%) 1(1,8%) 0 (0%) 5
(%)

Anaphylactic <1h - 1 - - - 1 2

shock” Total n 0 (0%) 1 (0,5%) 0 (0%) 0 (0%) 0 (0%) 1(1,6%) 2
(%)

Other symptoms <1h 1 5 1 - - - 7
From 2 to - 4 2 - - - 6

(lipotomies, 6h

hypothermia, joint > 6h - 2 - - - - 2

swelling, pallor) >24h° - - - - 1 - 1
Unspecified | - 2 1 - - - 3
Total n 1 (0,4%) 13 (6,4%) 4 (3,4%) 0 (0%) 1(1,8%) 0 (0%) 19
(%)

H: hours

° In the Serbian population acute reaction mean < of 12-24 hours and delayed reaction mean more than 12-24 hours.

A Gastrointestinal symptoms and/or cutaneous symptoms and/or respiratory symptoms AND hypotension or loss of consciousness
GI: Gastrointestinal

NoR: total number of reactions



FIGURE II. Summation of all the DPT results

a)

234 patients > 10

years

1
187 patients with 47patients with
history of reaction history of reaction
to single NSAID to multiple NSAIDs
| |
l 1 1 | 1 ]
136 DPT with 46 DPT with 5 patient not 28 DPT with one of 18 DPT with 1 patient not
culprit drug alternative drug provoked the culprit drugs alternative drug provocked
Total DPT Total DPT
— 35 positive (26%) | F— 24 positive (52%) iti — 5 positive (18%) | 8 positive (44%) positive 13
Total DPT Total DPT
— 101 negative (74%)| “— 22 negative (48%) negative 123 — 23 negative (82%) | “— 10 negative (56%) i
b)
459 patients<o =
10 years
| ]
387 patients with 72 patients with
history of reaction history of reaction
to a single NSAID to multiple NSAIDs
I |
| 1 ] | 1 1
308 DPT with 60 DPT with 19 patients not 54 DPT with one of 11 DPT with 7 patients not
culprit drug alternative drug provoked the culprit drugs alternative drug provoked
Total DPT Total DPT
— 50 positive (16%) | — 19 positive (32%) iti — 13 positive (24%) | (— 2 Positive (18%) ositive 15
Total DPT Total DPT
258 negative (84%)| “— 41 negative (68%) i — 41 negative (76%) | “— 9 Negative (82%) i
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FIGURE 1

Implicated/culprit NSAID in patients with positive DPT

10% 1%

64%

H Ibuprofen (n=66)

B Paracetamol (n=24)
1 Metamizole (n=2)
M ASA (n=10)

B Nimesulide (n=1)
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NSAIDs (absolute number);E positive DPT to one of the culprict drug on total of children tested
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FIGURE El. a) Clinical history of reaction to single NSAID (absolute number); positive DPT to culprict
drug on total of DPTs performed. b) Clinical history of reaction to multiple NSAIDs (absolute
number); positive DPT to one of the culprict drug on total of children tested



