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Introduction: anaphylaxis is a medical emergency and the early administration of epinephrine
is essential to reduce morbimortality. Patients with diagnosis of anaphylaxis have epinephrine
autoinjectors so they can administer the medication without delay. The main goal of our study is to
evaluate the parents’ knowledge about anaphylaxis and the use of epinephrine auto injectors and to
see if their knowledge improves after some training.

Material and methods: before and after comparison study. We analyzed 6 primary attention groups
and selected patients diagnosed with anaphylaxis that had epinephrine autoinjector prescription.
They received 2 emails. The first one had a survey about anaphylaxis disease and how to use the
autoinjector of epinephrine. The second one contained videos and a second survey. That way we
compared parents” knowledge before and after receiving some training.

Results: food was the main cause of anaphylaxis. Only 56.3% of the participants always carried the

autoinjector. Comparing the knowledge before and after the intervention we observed animprovement

Key words: in the knowledge in nearly all the steps of the administration of epinephrine. The improvement was

o Allergic reaction statistically significant in the identification of the safgty cap (p 0.018) and knowing the possibility of
repeating a second dose (p 0.006). There was a clear improvement on the knowledge of the need of

Abstract
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R Autoinje?taopr g;/?(clz massaging the injection area but it was not statistically significant (p 0.066)
o Education Conclusions: periodic training about how to use the autoinjectors is key to reduce de morbimortality

« Epinephrine of patients with anaphylaxis.

Valoracion de la eficacia de la educacion en el manejo de autoinyectores de
adrenalina

Introduccién: la anafilaxia es una emergencia médica y la administracién temprana de adrenalina es
esencial para disminuir su morbimortalidad. Los pacientes ya diagnosticados de anafilaxia disponen
de autoinyectores de adrenalina para que instauren el tratamiento sin esperar a ser atendidos por los
servicios médicos. El objetivo de nuestro estudio es valorar los conocimientos de los padres acerca de
la anafilaxia y el uso de los autoinyectores, y si mejoran tras una breve formacion especializada.

Material y métodos: estudio comparativo antes-después. Se revisaron 6 cupos de Atencién Primaria
seleccionando aquellos pacientes que tenfan diagndstico de anafilaxia y prescripcion de adrenalina. Se
enviaron dos correos electronicos: el primero con una encuesta acerca de la enfermedad y los autoin-
yectores de adrenalina; el segundo contenia videos y hojas informativas y una segunda encuesta. De
esta manera, se han comparado los conocimientos pre y posintervencion.

Resultados: los alimentos fueron la principal causa de reaccion anafilactica. El 56,3% admitia llevar
siempre el dispositivo. Comparando los conocimientos pre y posintervencién (test exacto de Fisher)
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INTRODUCTION

Anaphylaxis is the most severe possible allergic re-
action, with a rapid onset and potentially lethal >

According to clinical practice guidelines,? the diag-
nosis is based on clinical criteria and the first-line
treatment intramuscular adrenaline administra-
tion. Therefore, it is essential that parents and
other caregivers of children with diseases causing
anaphylaxis (other relatives, teachers, etc) know
which allergen triggers the reaction, the character-
istic symptoms and how to manage the medica-
tion so that they can deliver treatment correctly
and effectively.

Anaphylaxis is a medical emergency and delay in
the administration of adrenaline increases the risk
of hospitalization and death due to anaphylaxis.?
In consequence, adrenaline autoinjectors are avail-
able for patients with a previous diagnosis of ana-
phylaxis, enabling them to initiate treatment
without having to wait for a health care profes-
sional.

The aim of our study was to assess the knowledge
of parents of children with anaphylaxis (general
notions about the disease and how to use adrena-
line autoinjectors) and whether this knowledge
improved after providing a brief specific training
on the subject. The ultimate goal was to improve
the knowledge and skills of caregivers of affected
children to reduce the morbidity and mortality as-
sociated with anaphylaxis.

MATERIAL AND METHODS

Study design and sample selection

We conducted a pre- and post-intervention com-
parative study in patients with a diagnosis of ana-
phylaxis and a prescription for intramuscular auto-
injectable adrenaline.

Inclusion criteria: we included all children with a
documented diagnosis of anaphylaxis in the
health record who also had a prescription for
adrenaline autoinjectors. We recruited patients
over a period of approximately 5 months.
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Exclusion criteria: patients who had not been di-
agnosed prior to enrolment in the anaphylaxis
study and those in whom anaphylaxis had been
suspected initially but in whom further evalua-
tion of allergy had ruled it out, who therefore did
not have a prescription for an adrenaline autoin-
jector.

Sample selection: we identified candidates in 6
primary care caseloads of approximately 1000-
1100 children each. Through a search of the elec-
tronic health record system, we found that each
caseload included 3 to 6 children who met the in-
clusion criteria. We contacted the corresponding
families by telephone to invite them to participate
in the study, explaining its characteristics and pur-
pose. Only those who wished to participate and
provided consent received 2 mails at the email ad-
dress on record.

Study protocol

Baseline (pre-intervention) study variables: in a
first email, we submitted a questionnaire to col-
lect the following information:

* Sociodemographic data: patient sex and age at
diagnosis. Habitual residence setting (urban/ru-
ral) and distance by car to the nearest medical
facility (in minutes).

* History of allergy: family history. Personal histo-
ry of diseases related to the allergic march (at-
opic dermatitis /allergic rhinitis /asthma).

* Questions about allergy: type of allergy of the
patient (food /insect venom/drug/respiratory).
Specific trigger for the patient (e.g., hazelnut,
bee venom, amoxicillin).

* Anaphylaxis-related questions: first-line treat-
ment (answer choices: oral antihistamine /oral
corticosteroid/oxygen/intramuscular adrena-
line), contraindications for the use of adrenaline
(yes, certain drugs/yes, several diseases /no,
there are no contraindications).

* Questions about adrenaline autoinjectors:
brand of owned autoinjector (Altellus/Jext/
Anapen/Emerade), number of autoinjectors cur-
rently owned, habit of checking expiration date
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of autoinjector, whether the child carries the au-
toinjector at all times.

Practical questions about how to use an autoin-
jector: identifying the safety release in an image,
correct way to hold the autoinjector, need to re-
move clothes before administering the injection
(true/false), site of administration of the drug,
time the needle needs to stay in place, need to
massage injection site after administering the
medication, possibility of repeating the dose if
the child continues to be unwell. Fear of using
the autoinjector (yes/no), previous practice with
a training autoinjector or with an expired auto-
injector on an orange (yes/no).

Intervention: after submitting the first question-
naire, respondents received a second email with
the intervention, which consisted in viewing edu-
cational videos and pages with infographics show-
ing how to use adrenaline autoinjectors. All these
information was validated and came from official
sources (Appendix 1):

* Sociedad Espanola de Alergologia e Inmunologia
clinica (SEAIC, Spanish Society of Clinical
Allergology and Immunology): www.youtube.
com/watch?v=g |7ECDN-W8

* Agencia Espanola de Medicamentos y Productos
Sanitarios (AEMPS, Spanish Agency of Medicines
and Medical Devices): Altellus autoinjector
(www.youtube.com/watch?v=coOv_S-Dbjw)
and Yext autoinjector

e Sociedad Espanola de Inmunologia Clinica,
Alergologia y Asma Pediatrica (SEICAP, Spanish
Society of Paediatric Clinical Immunology,
Allergology and Asthma) (Appendix 1).

Post-intervention study: the aim was to assess the
impact on the knowledge about the use of autoin-
jectors of a brief training on the subject. With the
second email, we sent access to a second survey,
once again asking about the use of autoinjectors
(questionnaire with the same items and same for-
mat). Last of all, we asked about the perceived use-
fulness of carrying continuing education activities
like the one just implemented (yes/no).

As participants completed the second question-
naire, the software marked the answers in real-
time. Thus, users were not able to change the an-
swer after submitting it, but they knew whether
they had answer correctly or incorrectly, learning
from their mistakes.

The study adhered to ethical standards and did not
violate the rights of participants. Participation in
the study was voluntary and contingent on the
participant providing an email address to receive
the information. All responses were anonymous.

Due to the circumstances at the time of the study,
in the context of the global COVID-19 pandemic,
the entire study and the training intervention were
carried out online.

Analysis

The statistical analysis was performed with the
software package IBM SPSS Statistics (SPSS
Statistics for Windows, version 22.0; IBM Corp.
Armonk, NY).

We have expressed the results for qualitative vari-
ables as percentages. We summarised the results
for quantitative variables as median and inter-
quartile range. To analyse the differences in cate-
gorical variables between groups, we used the
Fisher exact test (as applicable for the sample size).
The level of significance was set at 5% (p < 0.05).

RESULTS

Figure 1 presents the sample selection process.

Most recruited patients lived in urban settings
(81.3% vs. 18.8% in rural settings). Despite this dif-
ference, the median duration of traveling by car to
a medical facility was 5 minutes (5-7).

In regard to the family history, 50% of the children
did not have a family history of allergy. Of those
who did, the mother was the affected individual in
18.75% of cases. In two cases (12.5%) it was the
father who had an allergy. In another two, both
parents had allergy, and lastly, in one case (6.25%)
both parents and a sibling had a history of allergy.
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Figure 1. Flow diagram of patient selection

Cumulative number of patients in the 6 caseloads
(n'=5941 patients)

All patients without a diagnosis of anaphylaxis or without
prescription for adrenaline autoinjector excluded

(n=5911)
Total patients selected
(n=30)
Refused to participate
(n=8)
Agreed to participate
(n=22)
Did not submit the 2 questionnaires
(n=6)
Final sample
(n=16)

Seventy-five percent of the included patients were
male. More than 50% were aged 1 to 4 years, and
the median age was 3.5 years (1-4.75).

All patients in the sample had received a diagnosis
of an allergy march disease: atopic dermatitis in
43.75%, allergic rhinitis in 43.75% and asthma in
25% of cases.

Foods were the most frequent trigger, involved in
100% of cases. Only one patient had an additional
drug allergy, but this patient was undergoing eval-
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uation at the time of the survey and could not
specify which drug triggered the symptoms. None
of the patients were allergic to Hymenoptera ven-
om.

When it came to the specific foods that triggered
the allergicreaction, nearly 50% reported allergy to
more than one food item, and, despite the young
age of the patients, a majority were allergic to nuts
(56.25%). Second in frequency was stone fruit
(31.25%), followed by kiwi and legumes (18.75% in
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both cases), shellfish, fish and eggs (12.5%) and,
lastly, cow’s milk protein (6.25%).

When asked about medication for management of
anaphylaxis, it is worth noting that 100% of par-
ticipants knew that the first-line treatment was
intramuscular adrenaline. Furthermore, all re-
spondents but one also knew that there are no
contraindications for the administration of adren-
aline.

When asked about the brand of autoinjector that
had been prescribed, 56.3% had Altellus devices
and 43.8% Jext devices. None of the patients had
Anapen or Emerade autoinjectors. Five patients
(31.3%) had 2 autoinjectors and two patients
(12.5%) had 3 or more. The remaining 56.25% only
had one device.

Given the importance of always carrying the med-
ication to be able to administer it as soon as pos-
sible, it was surprising that nearly half of the chil-
dren did not always carry it (56.3%).

An encouraging finding was that most respond-
ents (87.5%) frequently checked the expiration
date of the autoinjector to ensure that it was al-
ways in adequate condition should it be needed.

The items that followed concerned the use of au-
toinjectors, posing practical questions on the steps
to perform. Our hypothesis was that the results
would improve with a bit of training (Table 1).

When we compared the knowledge before and af-
ter the intervention with the Fisher exact test, we
found improvement after the intervention in near-

ly every step (Table 1). There was no uncertainty
regarding the site of administration of adrenaline
(in the outer thigh), which respondents knew be-
fore the intervention. The aspects that improved
significantly involved the correct identification of
the safety release cap (p 0.018) and the possibility
of administering a second dose 5 to 15 minutes
after the first one if the child continued to be un-
well (p 0.006). When it came to massaging the in-
jection site after administering the medication,
there was a clear improvement in knowledge, but
the difference was not statistically significant (p
0.066).

Another salient finding was that 68.8% of partici-
pants acknowledged that they were afraid to use
the adrenaline autoinjector, the same percentage
that reported never have practiced how to use it,
either with a training autoinjector or with an ex-
pired device, on, for example, an orange.

Nearly all respondents found this activity relevant
and reported that after the training they felt better
prepared to act if needed. Respondents considered
that this information should be provided to teach-
ers, school canteen staff and camp counsellors for
their own peace of mind and for the benefit of the
child.

DISCUSSION

The increase in the prevalence of allergies,? espe-
cially food allergies, has led to an increase in the
prescribing of adrenaline autoinjectors. The Euro-

Table 1. Results of the pre- and post-intervention questionnaires. Comparison made with Fisher exact test

Iltem Correct answers Correct answers p
pre-intervention, n (%) | post-intervention, n (%)

Identification of safety release 10 (62.5%) 16 (100%) 0.018
How to hold device 13 (81.3%) 12 (75%) 1
Need to remove clothing 14 (87.5%) 15 (93.8%) 1
Site of adrenaline injection 16 (100%) 16 (100%)
Need to hold device in place a while before 13 (81.3%) 16 (100%) 0.226
removing it
Need to massage injection site 7 (43.8%) 13 (81.3%) 0.066
Possibility of administering a second dose 6(37.5%) 14 (87.5%) 0.006

Rev Pediatr Aten Primaria. 2024;26:26:165-71
ISSN:1139-7632 - www.pap.es

169



170

Marfa Villarreal Calvo, et al. Evaluation of effectiveness of education in the management of adrenaline autoinjectors

pean Anaphylaxis Registry reports that food items
are the most frequent trigger of anaphylaxis in
children (88% of reactions in children aged <6
years, 57% in children aged 6-12 years).? The pro-
portions in our study were higher compared to the
previous literature, and food allergy was the rea-
son for the prescription in 100% of cases. The small
sample size may have affected this outcome. Nuts
were the most frequent allergen in our sample,
which, considering the median age of the patients
(3.5 years) was consistent with the reviewed litera-
ture,? according to which nuts (such as hazelnuts
or cashews) are the most frequent trigger in early
childhood. In European countries,® stone fruits
(such as peaches) are also a frequent cause of food
allergy (in our case series, it was the second most
frequent trigger).

There is evidence of an association between fatal
anaphylaxis and the lack of adrenaline use or its
incorrect administration.* The error in administra-
tion documented most frequently in relation to
the use of adrenaline autoinjectors was the unin-
tentional injection of the medication in a finger or
thumb.>® In our study, we analysed errors in the
administration of medication, among which the
most frequent were not knowing that a second
dose could be administered if the patient did not
improve (62.5% of errors), the need to massage the
injection site (56.2% answered this incorrectly)
and error in the identification of the safety release
(37.5% did not identify it correctly).

The aim of our study was to assess whether these
errors could be resolved with training, and we
found overall improvement in autoinjector use,
with significant improvement in aspects as basic
as identifying the safety release cap correctly (p
0.018) or knowing that a second dose can be given
5to 15 minutes after the first one if the child is still
not well (p 0.006).

In any case, training is still useless if patients do
not carry the device with them. In our series, only a
little more than half the patients (56.3%) carried
the device at all times. In a study published in
2019, patients expressed their lack of confidence
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in using the device correctly among the reasons
not to carry the device. The authors concluded that
educating patients about the importance of early
treatment and prescribing devices that are easy to
use along with clear instructions would increase
carrying compliance. Some studies® suggest that
other factors that could be at play in not carrying
the device at all times need to be considered, such
asthe high cost of autoinjectors, their limited shelf
life, the low probability of ever using the device
and fear of using it° (an aspect observed in our
study, in which nearly 70% acknowledged being
afraid to use it). Some of these factors can be re-
solved or mitigated with education and training.

The European Medicines Agency recommends pre-
scribing 2 autoinjectors, as approximately 10% of
patients require a second dose.'° The Spanish con-
sensus-based anaphylaxis guideline (GALAXIA
2016)* recommends prescription of a second de-
vice under special circumstances. In our case se-
ries, more than half of the patients (56.25%) had
only one device, probably in adherence to Spanish
guidelines. It is important to be aware that many
patients only carry one but may have another one
at home, at school or in some other location, as de-
scribed in previous studies.**

CONCLUSION

Continuing education and the implementation of
activities designed to promote the correct use of
medication (either in person or online) are key as-
pects in patient health education. It is very impor-
tant that parents be educated in clear and under-
standable language about the key features of the
disease and told how to avoid potential triggers of
anaphylaxis.

Our study evinced that there are some very basic
aspects of the use of autoinjectors that are not
clear to parents and that this knowledge can im-
prove significantly with training, increasing the
confidence of parents and the safety of children.
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SUPPLEMENTAL MATERIAL

Appendix 1. Uso de adrenalina autoinyectable
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