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4) Abstract

Background. Acute urticaria is a common cc..ditiun in the pediatric emergency department
(ED) and no data is available in Portugal.

Objective. We aimed to characterize :h': ‘revalence, etiology and management of acute
urticaria in children presenting at an :D o~ a portuguese central hospital and report the follow-
up investigation when drug or foo { alle rgy was suspected.

Methods. Retrospective study of ¢ mical records from children admitted to the ED with acute
urticaria during one year § <riod.

Results. 250 children v ere included, mean age of 7.4 + 4.9 years (0-17 years). The most
frequently suspectec’ e.aluical factors were infections (22%), foods (12%), insect bites (9%)
and drugs (8%), c. whiuh, upper respiratory tract infections, seafood and B-lactam antibiotics
were the mos* irequent. In 44% of cases, the etiology of urticaria was not determined. After
ED discharge, ~f «ne 50 patients with suggestive drug or food allergy, only 48% were sent to
allergole . ~ai workup and the allergy confirmed in 6 of them (2.4% of the 250 children).
Conc'ssiu.. These data suggest that allergy is not the main trigger of acute urticaria in ED
. ildror, but when suspected, reference to an allergy department to complete allergological

2~ kup was insufficient.
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5) Highlights box

Acute urticaria in children can be caused by a wide variety of factors, such as infections,
food or drug hypersensitivity, physical triggers, insect bites and idiopathic causes. There '« a
lack of childhood acute urticaria detailed information in Portugal, with no data available. in o\ r
study we characterize the prevalence, etiology and management of acute urticaria .- cn.'dren
presenting at an emergency department of a portuguese central hospital and 'erc ted the
follow-up investigation when drug or food allergy was suspected.

This study supports the opinion that allergy is not the main trigger . ¥ ac 'te urticaria in
children, representing 2.4% of the children admitted to the ED wit. acuv> urticaria. Most
importantly, we found that in 52% of patients with suspected drug or 1. ~a allergy, reference
to an allergy department to complete allergological work-up was not . 2rtormed.

It is important that physicians practising emergency medic.me provide appropriate
aftercare instructions to patients with suspected allers a. 4 refer these patients for
allergological evaluation, in order to provide a complete «nu ~wreful diagnostic work-up that is
essential for a correct diagnosis. In fact, underesti ~ated allergy diagnosis could lead to an
increased risk in truly allergic patients, and overestirn te d diagnosis of allergy could contribute

to an overrated avoidance measures in non-allery’ . ctildren.

6) Manuscript
Introduction

Urticaria is a skin condition ~'~ti.._d by the presence of wheals and/or angioedema (1). The
diagnosis of this disorder is ba.~~. on detailed clinical history and physical examination. By
definition, acute urticaria 1as.~ !ess than 6 weeks, is usually self-limiting and resolves typically
within 30 minutes tc 24 .~ s (1).

Acute urticaria 1. children can be caused by a wide variety of factors, such as infections,
food or drug hype ser sitivity, physical triggers, insect bites and idiopathic causes (2). It can be
managed by ti.. f2 nily physician, but this disease worries parents and children are frequently
taken to ti.~ pe diatric emergency department (ED). In a 2-year study, G. Ricci et al reported
2.4% ! chiluren (aged 0-14 years) with urticaria referred to an Italian ED (1.1 accesses/day)
(3). 1.°. im et al found that urticaria and angioedema were the most common cutaneous
di.eace treated in children and adults in a Korean ED, during an 8-year period from 2003 to
2110 (4). In an ltalian study, the prevalence of acute urticaria in children and adults ED in a 1-

year period was 1.01% of the total ED visits, corresponding to 1.2 admissions per day (5).
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Although the allergic cause is minor (3,5), in case of suspicion an allergological evaluation is
recommended.

There is a lack of childhood acute urticaria detailed information in Portugal, with no dec ca
available.

The aim of this study was to characterize the suspected aetiology and manage:. en. of
acute urticaria in children presenting to the ED of a portuguese central hospital .cver.ag an
area of about 700,000 inhabitants. We also aim to analyse the follow-up inve..ige*'on when

drug or food allergy was suspected.

Materials and methods
Patient population

This retrospective study was conducted from January to Decer..“~r 2017. The database of
pediatric patients aged less than 18 years presenting to the ~entro Hospitalar Vila Nova de
Gaia/Espinho ED was searched for “urticaria” (cod: 7'8) ind subtypes (708.0 “allergic
urticaria”, 708.1 “idiopathic urticaria”, 708.8 “other speciti.d urticaria” and 708.9 “urticaria,

unspecified”) by International Classification of Disea es, 1.inth Revision (ICD-9) codes.

Methods

Patient characteristics were collected . -ar. medical records and included age, gender,
clinical manifestations, suspected triggei, sersonal allergic history, treatments and follow-up.

Children were divided into four a_e g'oups: infant (1 month to 1 year), preschool age (2-6
years), school age (7-12 years) anc adr lescent (13-17 years).

In addition to urticaria, the ¢ in cal presentation of children could include fever, respiratory
tract symptoms (nasal obs.iction, rhinorrhoea, sore throat, cough, dyspnoea and wheezing),
gastrointestinal symotc ns (1ausea, vomiting, diarrhoea, constipation and abdominal pain),
urinary tract sympte ns . "‘equency, dysuria and pyuria), cardiovascular symptoms (tachycardia
and palpitations) or c*hers. Patients presented with anaphylaxis were excluded. Anaphylaxis
was defined kv *.i. European Academy of Allergy and Clinical Immunology as “a severe, life-
threatening ge, =ralized or systemic hypersensitivity reaction, which is characterized by being
rapid in on.~t with life-threatening airway, breathing or circulatory problems, and is usually
assc.le .~d with skin and mucosal changes” (6).

The suspected etiological factors of acute urticaria were divided into 7 major categories
has.d on the ED medical record: infections, drugs, foods, insect bites, contact allergens,

physical agents and undetermined.



129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145

The personal allergic history of children included atopy, rhinitis, asthma, atopic dermatitis
and food, drug and hymenoptera venom allergy. The term atopy as defined by World Allergy
Organization “when individuals have an IgE sensitization as documented by IgE antibodies in
serum or by a positive skin prick test”(7). Patients with chronic urticaria were excluder. T\e
types of medical treatment and their methods of administration were recorded. The | ~tic.its
were discharged from the ED to home, a medical appointment or required hospital’_ tio..

In an allergology consultation, a detailed clinical history was recorded and ~ddi i~ nal data
were collected from the patient’s hospital and personal health records. Child. »n ...th a clinical
history compatible with drug or food allergy/hypersensitivity were prop.>.d .0 continue the
allergology evaluation, based on specific IgE determination, prick and . tra_‘ermal skin testing
for drugs, and prick and prick-to-prick skin tests for foods. Fina!"* . Jrovocation test was
performed if not contra-indicated and if all other investigations w. v~ inconclusive. If parents
reported symptoms that were not consistent with allergy/hy}. ~rsensitivity, or the child could
tolerate the suspected food or drug, they did not und :rgu fur her assessment. Skin tests and
provocation tests were considered positive if EAACI and AAAI ¢ ‘teria were met (8,9).

The study was approved by the local ethical corr mitu 2.

1462.3 Statistical analysis
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Descriptive statistics were produced fo. ea.h relevant variable. Categorical variables are
presented as frequencies and percenta, <s, .nd continuous variables as means and standard
deviations. Normal distribution of variibles was checked using skewness and kurtosis.
Differences in the prevalence of t. e a'.tiologies were analysed among the four age groups by
the x® test. A P value <0.05 wa’ ri:garded as statistically significant. Analysis was performed

with the use of IBM® SPSS Statistics version 24.

Results
Epidemiology, de mog "aphics and personal history

A total of 257 -hildren with acute urticaria were included, which corresponds to 0.58% of
the 43107 peu.~tric ED visits, between January and December 2017. There were 127 (50.8%)
boys. Tlie \~ean age was 7.4 + 4.9 years, from neonate to 17 years. The majority of children
werr. 1. the preschool-aged group (38.8%), followed by the school-aged (31.2%), adolescent
\'> ?%; and infant (10.8%) groups.

Zonsidering personal allergic history, atopy was confirmed in 17 patients (6.8%). Rhinitis
(10.8%) was the most prevalent disease, followed by asthma (10.4%) and atopic dermatitis

(6.8%).
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Clinical manifestations

Regarding clinical manifestations, 60% of reports had skin lesions only, and the remaini 1g
40% had other clinical symptoms. Respiratory tract symptoms were the most comr.o. . 'v-
associated symptoms (16.8%). Others included gastrointestinal symptoms (8%), fever ‘6.=70),
cardiovascular symptoms (1.6%), urinary tract symptoms (0.4%) and other.. Ui .caria
coexistent with angioedema was observed in 26 children (10.4%).

Detailed demographic and clinical characteristics of the patients are stmi, ar...d in Table I.

Suspected aetiologies

Infections were the most common suspected etiological factor /22.270), followed by foods
(12.0%), insect bites (9.2%) and drugs (8.0%). Other suspected tr_~rs were physical agents
(4.0%) and contact allergens (0.8%). In 110 cases (44.0%), the .~use of acute urticaria was not
determined. Concerning the detailed aetiologies, uppe ¢ respir tory tract infections were the
most frequently documented infections associated with acute urticaria in children (13.2%).
Other infectious causes included acute gastroenteri is (€.3%), skin infections (1.2%) and lower
respiratory tract infections (0.8%). Foods were tt.e second most common aetiology in our
study with shrimp (2.4%) being the most commc.~ ~llergen. Egg (2%), milk (1.6%), fruits (1.2%),
fish (1.2%), meat (1.2%) and peanut (0.8%, w’.re the least common food-related allergens.
Regarding insect bites, none was causet Jy iymenoptera insects. Of the drug-related causes,
B-lactam antibiotics were the most ‘om non (6.0%). Analysis of aetiologies in different age
groups showed that . determine Y et.ology was more frequent in the preschool-aged group;
and infections were more frequr.nt in the preschool and school-aged groups than in the other
groups. Suspected food al:_-ay was more frequent in school-aged, followed by preschool-aged
and adolescent groups. Sus ected allergy to milk was only present in infants and preschool-
aged groups. In the <cho.'-aged group, egg was the most suspected food trigger. Seafood, fish
and peanut were mor » frequently suspected in the adolescent group. Drug-related aetiologies
were higher n . hool-aged and adolescent groups. Table Il describes all the suspected
etiological facte -s.

The p.~valence of the various aetiologies did not differ significantly between gender

groups (n>U.05).

Treotment
The therapy most frequently prescribed in the ED was Hl-antihistamine in 62.8%,

followed by corticosteroids in 41.2%. Antihistamines in association with corticosteroids were
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prescribed in 98 cases (39.2%). In both therapies, the oral form was used more commonly than
injection form. All antihistamines used were first-generation H1 antagonists. Of the 250
reported enrolments in this study, in 88 cases (35.2%), no therapy was established (Table I').
In addition, no one had received intramuscular epinephrine injections in ED.

The therapy at discharge was antihistamines only in 46.6% of cases, follo.eu oy
antihistamines plus corticosteroids (35.3%). Intramuscular adrenalin injections wer~. ~rescribed
to 4 children (1.6%), and corticosteroids only to 2 children (0.8%). In 15.7°, oi ~ases, no

treatment was prescribed (Table IIl).

Discharge from ED
Of the 250 patients enrolled in this survey, 217 (86.8%) were di~~h.~_ed home, 32 (12.8%)
to a medical appointment and 1 (0.4%) required hospitalization to. :itravenous fluid therapy

associated to acute gastroenteritis.

Allergy evaluation

Among the 50 children whose ED doctors susg ecte . they had a drug or food allergy, 24
(48.0%) were sent to an allergy department f.r further investigation. After a detailed
anamnesis, 2 patients (8.3%) had already toleraw. 4 subsequent ingestion of suspected foods (1
milk, 1 egg). The remaining 22 children (9. 7%, had a compatible clinical history of food or
drug allergy and required further evalu.*ior. Six (25%) refused the diagnostic procedures (3
amoxicillin, 2 shrimp, 1 nuts). Thus, 16 _hildren (66.7%) agreed to proceed with diagnostic
tests. Specific IgE (sIgE) and/or ski." te<cs were carried out in all patients. Thirteen provocation
tests were performed in 11 pa.ie ts with the suspected trigger; the drugs tested were B-
lactams in 7 patients = amoxicillin/clavulanic acid, 1 amoxicillin, 1 cefixime) and
acetaminophen in 1 pz:ient Five provocation tests with foods were performed (1 shrimp, 1
nuts, 1 fish, 1 milk a~ d 1 . 2g) (Figure 1).

After compl¢ te e raluation, allergy was documented in 6 of 16 patients (37.5%), including
2 patients wi:b ositive sIgE (shrimp, amoxicillin); 2 with positive skin tests (amoxicillin,
amoxicillin/clav lanic acid); 1 patient with positive sIgE, skin prick test and
Immunc CAX™ ISAC assay compatible with Lipid Transfer Protein syndrome; and one with
posi’iv.. arovocation test (amoxicillin/clavulanic acid) (Figure 1).

Overall, from the 24 evaluated patients, 6 (25%) refused the diagnostic procedures, 12
(5u’5) had a negative allergological work-up and could actually tolerate the suspected trigger,
and 6 (25%) had confirmed allergy. In conclusion, in the total 250 urticaria ED episodes, 2.4%

had allergy confirmation (Figure 1).
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Discussion

Acute urticaria is a common disease in the pediatric ED. Ricci et al estimated that 2.4% o
33917 children referred to the emergency room were diagnosed with acute urticaria i*. « 2-
year italian survey (3), but in our study only 0.6% of the emergency visits were due > acute
urticaria episodes. Our explanation relies on codification system used on ED the. -an cause
underdiagnosis.

In our study, the prevalence of acute urticaria was higher in preschonl-aau oroup (39%),
which is consistent with the literature (2,10), although other studies ...4 ‘ound urticaria
prevalence to be higher in children aged 0-24 months (28%), p. ~gr..sively decreasing
thereafter (3).

Infections were the most common aetiologies (22%), being moi . f.equent in the preschool
and school-aged groups than in the other groups, with upper -aspiratory tract infections and
acute gastroenteritis being the major infectious cause'. Ti is fi iding is compatible with those
reported in previous studies (2,3,10-12), despite differenc.s on age distribution. One study
showed that infections as a cause of urticaria decrecsed .s the age of children increased (2). In
contrast, in a 1-year Italian survey, infections we ‘e .h» cause of urticaria in less than 3% of the
children, however the authors did not discrimin.*e the age distribution of the children (5). As
for foods, our results agree with previous “erorts (2,10,13), showing that foods were the
second most common trigger, with s.im' and egg being the most frequently involved
allergens. Suspected food allergy wa. mc re frequent in school-aged group (egg), followed by
preschool-aged (egg, milk, meat) . nd idolescent (seafood, fish and peanut) groups. In infant
group, the only suspected focd tr gger was milk. In contrast to other study that found that
foods were more predom:..nnt with increasing age of children (2). One italian study reported
that food allergy show 'd t\ /0 peaks of age prevalence: the first in children under 2 years
(cow’s milk or egg) ~ 1d 1.2 second in those older than 5 years (nuts) (3). We reported very few
cases due to pea wts, in contrast to other studies (2). In the opinion of the authors this is due
to the fact that « Portugal most children do not eat nuts traditionally. A recent 10-year
Portugues~ anc ~hylaxis survey reported that in children nuts was the second most frequent
cause o ai.~vhylaxis due to foods, following milk (14). This founding showed that prevalence
of nuts ~llergy is increasing in our country. Similar to other studies (3,5), we found that in most
508 \+3.6%), the aetiology of acute urticaria in children could not be determined, mainly in
the preschool-aged group. The differences between studies regarding the distribution of
aetiologies of acute urticaria in each age group may be due to several causes: the inclusion

criteria was different because of the use of different classification on ED; the population
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included had different age distribution; and regional differences regarding food consumption
between the different countries, for example Portugal and Italy have similar food habits
(Mediterranean diet) but different from Taiwan. Non-hymenoptera insect bites were the th'.a
most frequent aetiology, and we reported a higher prevalence (9.2%) when compared to su =r
studies (2,3,13). The authors think that there may have been episodes of prurigo es.~o1uwus
that were misdiagnosed as urticaria. Although some studies have shown that dri:,- were an
important cause of childhood urticaria (3,5), in our survey they were only tr_ fc'.th most
common trigger (8%). Drug-related aetiologies were higher in school-7ee. ai... adolescent
groups. In a Taiwan study, the adolescent group had more suspecteu Jrug allergies (2).
Antibiotics and nonsteroidal anti-inflammatory drugs (NSAIDs) were tl. > m. st frequent culprit
drugs involved (2,11,12). However in our study, only one patient b~  ~.caria due to NSAIDs;
with B-lactam antibiotics being the major drug-related aetiology (.. These findings suggest
that detailed medical history is extremely important in the study of children with acute
urticaria, and the presence of infections in particular - anu!d b 2 explored, especially those of
the respiratory and gastrointestinal tracts. In addition, a pc.ssible relationship with food and
drugs should always be evaluated.

The first level of acute urticaria treatmen ic'udes the use of non-sedating oral H1-
antihistamine (1). In accordance with thes. guidelines, oral H1-antihistamines were
administered to 55.2% of the children. Reg.-di"ig treatments at discharge, H1l-antihistamines
were prescribed to 81.9% of the patit~¢s. 35.3% of which in association with a systemic
corticosteroid. Similar results were 1 unr. in other studies (2,3,13). Although adrenaline was
not administered in the ED, it was nre .cribed to 4 patients at discharge, all of them with food
as the suspected trigger. The au’nc:s can speculate that ED doctors suspected a possibly more
serious future reaction, wi.. criteria for anaphylaxis.

In our study, the r ajor ty of children (86.8%) were discharged home. Almost 13% were
referred to a medi:al copuintment for further investigation. Only 1 patient (0.4%) was
hospitalized. In tt e Rii ci et al survey, 3.8% required hospitalization for either the disease or for
serious associ tr . ‘nfections.

Acute urti ~ria usually does not require a diagnostic workup, because the major cause is
infectio 1. L ~tailed history and physical examination are the most important steps towards
esta’sn- ~ing a diagnosis, identifying an underlying cause, and determining the need for further
I vostigation. Allergological evaluation is recommended if there is a clinical history of allergy in
arucr to confirm or exclude an allergic cause and identify the culprit drug, food or insect

venom (1).
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The results from the survey indicated that drug or food allergens were suspected triggers
in 20% of acute urticarial cases. Contrary to our expectations, only 48% of them were referred
to an allergy department for further investigation. Previous studies reported a prevalence o
these suspected triggers between 17% to 36% (2,3,5,10). However, these studies wer. . 21
used to firmly demonstrate the allergy diagnosis. In our study, when a proper diagnosi,~ wuik-
up was carried out, allergy was excluded in most patients and diagnosed in only € € 24 cases
(25%). Some studies reported that many children with adverse drug .ca.*’ons are
misdiagnosed as having drug allergy (15,16).

However, identification of true drug hypersensitivity is uncommon, v ... 2 _tudies of more
than 40 children with a history of drug allergy showing that more tha:.. 90, tolerate the drug
after appropriate workup (15,17). In line with this finding, Caube* an.' colleagues (18) were
able to reproduce an urticarial reaction in only 6.8% of the 88 chi.4~zn presenting to the ED
within 72 hours of ingesting b-lactams. As for foods, in a ."-vear survey, only 1 out of 3
children had positive oral food challenges. Shrimps v ere the most common food involved,
especially among children older than 3 years of age, follow.ad by wheat, cow's milk and egg
(29). In a birth cohort study, cow’s milk allergy was : uspe cted in 358 children and confirmed in
55, resulting in an overall incidence of challenge- yr,vi n cow’s milk allergy of 0.54% (20).

The remaining 52% of patients that exoe.’enced a drug or food reaction resembling
allergy, were catalogued as being allergic, w. hout any further investigation. This leads to over-
diagnosis of drug or food allergy/hyp ~ se sitivity that could contribute to an overrated
avoidance measures in non-allergic c. ildr :n. However, underestimated allergy diagnosis could
lead to an increased risk in truly allf rgic patients. Misdiagnosis has important undesirable
consequences for the patients, k ut ilso a negative impact at socio-economic level.

There are some limitz. ~ns in this study. Firstly, it was a retrospective study. Secondly, the
usage of ICD-9 codes i v le. d to underdiagnosis or overdiagnosis of acute urticaria evaluated
at ED. The exclusior »f ai.apnylaxis is another limitation in this study, because the criteria used
could lead to pcssibl» misdiagnosis, particularly in the presence of active infection. Lastly,
aetiology coul 1 * & be easily determined in children with acute urticaria who were prescribed
antibiotics ana “SAIDs during infection. In these cases we always considered the drug as the

suspect :d ‘gger, despite being the least likely.

t Tanclusions
In conclusion, children with acute urticaria were referred to the ED in 0.58% of the total
pediatric ED visits and in most cases the aetiology was not determined. Upper respiratory tract

infections were the most common etiological factor.
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This study supports the opinion that allergy is not the main trigger of acute urticaria in
children, with only 6 patients having a confirmed diagnosis of drug or food allergy, among the
50 patients with a suggestive clinical history. Most importantly, we found that in 52% o
patients with suspected drug or food allergy, reference to an allergy department to com u. te
allergological work-up was not performed.

It is important that physicians practising emergency medicine provide ., nroupriate
aftercare instructions to patients with suspected allergy and refer thes. p.*“znts for
allergological evaluation, in order to provide a complete and careful diagrost.~ w..k-up that is
essential for a correct diagnosis. We reinforce the need of formation of d . .rs in pediatric ED
concerning allergic diseases and the implementation of criteria ~r |, roper referral to

allergology workup.
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