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Abstract

Penicillins, the nost prescribed paediatric nedications worldw de, are
al so the nost commonly reported cause of nedication allergy, although
this is rarely confirmed. An oral penicillin challenge is considered the

gold standard in assessing children with suspected allergy but is seldom
perfornmed due to |ack of appropriately trained staff and insufficient
facilities. W introduced a standardi sed nurse-led protocol to evaluate
children with suspected penicillin allergy fulfilling lowrisk criteria
In total, 40 children participated, including 22 girls and 18 boys, of
which 38 net study criteria. There were 36 (95% negative chall enges
conpl eted, allowing these children to be safely prescribed ora
penicillin in the future. There were 2 (5% positive challenges

devel oping simlar signs to their initial reaction. This standardi sed
protocol appears to be safe for use and efficient in the evaluation of
low risk children with suspected penicillin allergy.

I ntroduction

Penicillin and penicillin-based antibiotics are the nost frequently
prescribed antibiotics in children worldw de” ~. However, penicillin
allergy or, hypersensitivity is also the nobst common nedication allergy
reported” . Anaphylaxis is the nost severe formof allergic reaction to
penicillin and cap,be fatal, although occurring very rarely (1/100,000
treated patients) "™ . The nbst common reaction reported in children is
a del ayed non-1gE, T-cell nediated response, usually _presenting with a
macul opapul ar or norbillifofmyash during treatnent™ . Penicillin
allergy is rarely confirmed™ ™~ and research indicates that 80-90% of

peopl e with suspegted penicillin allergy are found not to be allergic
when tested” ™ ™ """, When a child is diagnosed with a suspected
penicillin allergy, they are then prescribed non-penicillin based
antibiotics which are frequently nore expensive, nmay be |ess effgctive,
and are nore likely to give rise to antibiotic resistance.”™ """ Th

hi ghlighting the inportance of confirmng or out-ruling penicillin
allergy. Traditionally, penicillin allergy was assessed by obtaining a
detailed history of the reported allergic event in conbination with
expensive and invasive skin prick testing (SPT) and/or specific |IgE bl ood
testing. Research has denonstrated that SPT and specjfig |,9E bl ood tests
have poor sensitivity and specificity in children” 777"

Furthernore, SPT gfeagents have been inconsistently available for
commercial use” " ". Oal penicillin challenges remain . the goJd. standard
for diagnosing penicillin allergy in lowrisk children, ™" """ but are
very rarely performed due to the lack of dedicated services and
appropriately trained staff to carry out the challenges, The purpose of
this study is to assess whether a standardi sed protocol ™ for the

eval uation of children (<l6years) with suspected penicillin allergy,
fulfilling a lowrisk criteria (Table 1), can be safely and efficiently
used in the day ward of an acute paediatric hospital

Met hods

Et hi cal approval for this study was obtained fromthe Ethics Committee of
the National Children s Hospital, Tallaght, Ireland, and St. Janes s
Hospital, Ireland in Decenber 2011. Children under the age of 16 years
were recruited by a paediatric doctor and nurse fromthe energency
departnent, inpatient wards and out-patient clinics at the Nationa
Children s Hospital, Tallaght, Dublin. The children were recruited over

a period of thirteen nonths, beginning in February 2013 and ending in
March 2014. Initially, a letter of invitation to the study was given to
the parents/guardi ans of the child with a suspected allergy. This letter
was followed up with a phone call to the parents/guardians froma
paediatric clinical research nurse to answer any questions and facilitate
a date for first visit. At first visit, informed witten consent was
obtai ned fromthe parents/child, a questionnaire gathering denographic
details and background to the child s suspected penicillin allergy was
conpl eted, and a thorough history about allergic reactions/history of
atopy was taken by a trained nurse or doctor. Based on this information
the child was assigned into a high or low risk group. Children within the
hi gh risk group were then excluded fromthe study. For inclusion and
exclusion criteria™ please refer to Table 1.

Children classified as low risk took part in an oral penicillin

chall enge, carried out in the paediatric day ward with a trained nurse in
attendance and a duty doctor available at all tines. Oral amoxicillin was
the penicillin of choice for the challenge as it is the nost w dely
prescribed penicillin in children. Baseline observations including bl ood
pressure, heart rate, respiratory rate and oxygen saturation were
recorded prior to commencing the challenge, and thereafter every 15

m nutes until discharge honme. Doses were admi nistered as per protoco
(Table 2). If the child devel oped a skin reaction or other synptons
during the dose escal ation, the challenge was stopped. Energency

medi cation for the nmanagenent of both mld reactions and anaphyl axi s was
readily available. Qtherw se, the child was observed for 2 hours
followmng their final dose and if no allergic reaction was observed, they
wer e di scharged home on 48 hours of the antibiotic to assess for any

del ayed reactions as per previous protocols™. Discharge information was
provi ded to parents/guardi ans on what to do if a delayed reaction
occurred and a follow up phone call was conducted by a paediatric
clinical research nurse two days after the chall enge. Correspondence was
then made with the child s General Practitioner to informthemof their
participation in the oral penicillin challenge and their result. Data was
entered into a Mcrosoft Excel spreadsheet for statistical analysis
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Resul ts

During the study period, 40 children were recruited with suspected

penicillin allergy. W excluded 2 children as on detailed questioning
they hadn t suffered a clinical reaction thenselves but their parents
perceived themto be at risk because of a famly history of penicillin

allergy. There were 22 girls and 18 boys with a mean age of 3 years at
the time of the suspected allergic reaction, and a mean age of 6.2 years
at the tine of oral challenge. The najority of children, 30 cases, were
direct referrals from General Practitioners and Consul tants regarding
penicillin allergy. The remaining 8 children were opportunistic cases
with a history of suspected penicillin allergy noted during history
taking. Al children presented with a history of a delayed rash on
exposure to penicillin, with 2 (5% also reporting voniting. There were 2
children with non-specific rash to penicillin on the first day of
treatment. However as their synptonms were not severe they were deened | ow
risk. The inplicated antibiotics received by the children are displayed
in Figure 1. Thus 38 children were deened to be low risk and suitable for
chal | enge under the

pr ot ocol

O the 38 children who were deened low risk, 36 (95% had a negative
chall enge result, while 2 (5% had a positive challenge result. The two
positive challenge results included one child who devel oped erythemat ous
patches over their back followi ng two doses of anpxicillin. The chall enge
was stopped and the rash resolved with oral anti-histam ne

admini stration. Subsequently, the child was re-challenged at a | ater date
with a single therapeutic dose of anoxicillin and devel oped the sane nild
reaction requiring no intervention, but confirmng penicillin allergy.
The second child devel oped a generalised rash on their torso after three
doses of anoxicillin identical to their initial reaction. The rash
resolved following treatnent with oral anti-histam ne. Two ot her
participating children devel oped a del ayed macul opapul ar rash after

conpl eting 48 hours of the antibiotic. However, both children devel oped
the rash coupled with synptons of vomiting and diarrhoea, |eading us to
believe it was unrelated to the penicillin and confirm ng a negative
chal l enge result. Both children have had penicillin since their challenge
wi th no adverse events

Di scussi on

Qur results confirmthat this standardi sed protocol can be safely used to

assess suspected penicillin allergy in children fulfilling a low risk
criteria, 1n a day ward setting. The majority of children tolerated
anmoxicillin and thus could be safely prescribed oral anmpbxicillin in the

future. Furthernore, the protocol can be perforned by an appropriately
trained paediatric nurse, in a cost effectiye and tine efficient way. CQur
results support the findings of Moral et al”, who introduced this
protocol, challenging 50 low risk children with suspected penicillin
allergy, resulting in only 1 mld delayed reaction. Simlarly, a study
eval uating Skin Prick Testing (SPT) versus Drug Provocation Testing (DPT)
concl uded that oral challenges in children who neet a certain criterj
(low risk) are the preferred option for penicillin allergy diagnosis

In addition, a large scale 20 year study carried out in France, involving
1865 children, investigated penicillin allergy diagnosis through detail ed
hi story taking, SPT, and DPT. The authors concluded that in |ow risk
children in whompenicillin allergy is unlikely, SPT has ninimal value,
and following a detailed history, proceeding to oral challenge is safe .
Li kewi se, Caubet et al”, whose study involved 88 children undergoi ng SPT,
bl ood testing and DPT, out of whom 7 devel oped a rash, highlighted the

i naccuracy of SPT and specific IgE blood testing in assessing del ayed
reactions to penicillin, but confirmng the safety of DPT. They al so
suggest a single dose DPT in ,ghildren within a |low risk group; however
this has yet to be validated™

As noted previously, the pre-test probability of a true penicillin
allergy in children is low. W have shown that potentially 5% of an
at-risk population may have their allergy confirmed on testing. Secondly,
whi | e nost del ayed reactions are ninor, some children do devel op severe
reactions such as Stevens-Johnson Syndrone or Toxic Epidermal Necrolysis
which can be life threatening, and clearly requirg specialist input to
assess the potential nedical risks for the future. OQther benefits
include allowi ng us to nobdernise the service where we renpved the

requi renent for |V cannul ation and could allow this protocol be
nurse-led, where a junior doctor had been required in the past. This
brought consi derabl e cost savings. Cher mnor savings included renoving
the need for specific IgE blood testing to Penicillin V and Gprior to
oral penicillin challenge, leading to a cost saving of approxinmately
49.50 per patient. Finally, the protocol used is mninally invasive
causing little pain or distress to the child as |V cannulation is avoi ded
and the children spend a mininumtine of 4 hours in hospital. Qur
research involved a snall nunber of children referred to an acute
secondary centre. However, the risk of true penicillin allergy is likely
to be even lower in the community and thus this standardi sed protoco
could ultinmately be delivered in a primary care setting with the correct
education and support. This study only challenged participating children
with oral penicillin, there continues to be an unquantifiable risk of an
allergic reaction for a given child followi ng intravenous adm nistration
of penicillin.

In conclusion, this standardised protocol is safe in assessing |ow risk
children with suspected penicillin allergy. This standardi sed protoco
could be dissemnated to other acute paediatric units and in tinme could
be utilised in a primary care setting. Further research is required to
exam ne the pharnacoeconom c inplications of a diagnosis of suspected
penicillin allergy.
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