Anaphylaxis management plans for the acute and long-term
management of anaphylaxis: A systematic review
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Background: Anaphylaxis management plans (AMPs) are
increasingly advocated to improve outcomes and reduce the risk
of recurrence in persons with anaphylaxis. A recent systematic
review investigating their effectiveness failed to identify any
randomized controlled trial evidence to guide clinical decision
making.

Objectives: We sought to identify and describe available AMPs,
assess their acceptability and likely effectiveness, and
understand potential facilitators and barriers to their use.
Methods: We performed a systematic review of published,
unpublished, and ongoing epidemiologic and qualitative studies,
searching 13 international databases and contacting an
international panel of anaphylaxis experts. Studies were
critically appraised using established international criteria and
thematically synthesized.

Results: Nineteen of 789 potentially eligible studies identified
satisfied our inclusion criteria. A number of AMPs exist, and
other than agreement on the central importance of early
administration of self-administered epinephrine, there is a
range of perspectives on what should be included. AMPs are
acceptable to patients/caregivers and might considerably reduce
the risk of recurrence. This latter finding needs to be interpreted
with caution given the substantial risk of bias in the limited
number of intervention studies conducted. Access to specialists,
problems with follow-up, and indemnity considerations relating
to emergency administration of epinephrine in schools are
important structural barriers to their wider use.

Conclusions: There are currently no universally accepted
AMPs. The available evidence to support use of self-
management plans is encouraging but is, in comparison with
other long-term conditions, such as asthma, extremely weak.
The effectiveness and cost-effectiveness of AMPs need to

be formally evaluated. (J Allergy Clin Immunol 2008;122:
353-61.)
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Anaphylaxis is an acute, life-threatening medical emergency
with many potential triggers.'® Because patients with possible
anaphylaxis are not always adequately investigated and, further-
more, it is not a reportable condition, the true frequency of ana-
phylaxis reactions is unknown.>’"'® A recent review of the
available epidemiologic evidence, however, estimated that the in-
cidence of anaphylaxis is approximately 50 to 2000 episodes per
100,000 persons, with a lifetime prevalence of 0.05% to 2.0%.""
Anaphylaxis is now responsible for appreciable numbers of con-
sultations with family physicians,'? emergency department atten-
dances,” and hospitalizations'* and, of greatest concern, each year
results in approximately 150 deaths in the United States and 20 to
30 reported deaths in the United Kingdom (UK), the majority of
which are potentially preventable.'*

Most cases of anaphylaxis occur unpredictably in community
settings in the absence of a health care professional.'> Many of
these reactions occur in those with a previous history of anaphy-
laxis; such individuals are therefore known to be at high risk
of subsequent reactions.'"'> Anaphylaxis management plans
(AMPs) are increasingly being advocated for use in the United
States, Europe, and Australasia in an attempt to improve outcomes
from acute episodes and also to reduce the risk of repeat reac-
tions.'®?? This is in parallel with moves in other long-term condi-
tions, such as asthma, where there is now good evidence from
rigorously conducted trials that self-management plans and regu-
lar reviews improve clinical outcomes.*® Although logical, a re-
cent systematic review found that there is no randomized
controlled trial (RCT) evidence to support the routine use of
AMPs.** A limitation of this systematic review (in keeping with
most other effectiveness reviews) was that it focused solely on
RCT evidence, and therefore it might have overlooked a poten-
tially large body of empiric evidence that has the potential to
inform deliberations about the content, acceptability, effective-
ness, and possible barriers and facilitators to AMP use.”> We
therefore decided to conduct a follow-on review of the broader
literature on this subject to answer related questions that might
help inform clinical care, help catalyze further research, and
inform policy making in relation to the management of
anaphylaxis.26

METHODS

We conducted a systematic review of the literature using standard interna-
tionally agreed upon approaches for identifying and appraising non-RCT
evidence. This involved formulating a clearly described search strategy for
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identifying completed and ongoing work and using a standardized approach to
assessing study quality, data abstraction, and synthesis that sought to minimize
the risk of drawing erroneous conclusions and to maximize transparency.

Inclusion criteria

Methodological criteria for consideration in this review. We included
all qualitative, epidemiologic, and intervention studies, with or without
control populations, evaluating any aspect of the content, effectiveness, and
barriers/facilitators to the use of AMPs in patients with anaphylaxis. Thus any
study design, other than isolated case reports, was eligible for inclusion.

Types of participants. Studies of patients of all ages (ie, infants, children,
and adults) who had previously experienced anaphylaxis from any cause were
eligible for inclusion.

Types of intervention. We included studies that involved any educational
intervention that could be considered as a patient/caregiver-oriented manage-
ment plan for the acute or long-term care of patients at risk of anaphylaxis.

Types of outcome measures. We were interested in any description of the
components of these plans, barriers and facilitators to their use, and any
insights into their likely clinical effectiveness or acceptability.

Search strategy

We searched the following international databases for published work for
the time period from 1996-2007: MEDLINE, EMBASE, Science Citation
Index, Cochrane Database of Systematic Reviews, ISI Proceedings, TRIP,
LILACS, and CINAHL. Our search terms are available in Table E1 (in the
Online Repository at www.jacionline.org). In addition, we sought to identify
unpublished work and research in progress by searching key Internet-based
databases that list ongoing studies, namely www.clinicaltrials.gov, www.
controlledtrials.com, and the UK National Research Register at www.
nrr.nhs.uk. To extend our search for published and ongoing studies, we con-
tacted an international panel of 18 anaphylaxis experts and 2 pharmaceutical
companies that manufacture self-administered epinephrine (see the Acknowl-
edgments section for a list of names), sending them our list of identified eligi-
ble studies and inviting them to add to this body of information. No language
restrictions were used in any of these searches.

Study selection, quality assessment, data

extraction, and synthesis of findings

One reviewer undertook searches, and the titles and abstracts were then
independently scrutinized by a second reviewer; a third reviewer acted as an
arbitrator in the case of any disagreement between reviewers. Studies were
assessed by using the Critical Appraisal Skills Programme approach,?” draw-
ing on the principles incorporated into the Cochrane Effectiveness and Prac-
tice Organisation of Care guidelines for assessing intervention studies®® and
the Strengthening the Reporting of Observational Studies in Epidemiology
for assessing observational studies.”” Data were extracted onto a customized
data extraction sheet by one reviewer, and this process was verified by a second
reviewer, with any disagreements again being resolved through discussion or
involvement of an arbiter, if necessary. We report our findings using the gen-
eral approach advocated by the Meta Analysis of Observational Studies in
Epidemiology guidelines to reporting systematic reviews and meta-analyses
of nonexperimental studies.*®

Because of the heterogeneity of the studies identified, formal meta-analysis
was neither desirable nor possible. Rather, we summarized key findings from
related studies and then qualitatively synthesized the disparate data with a
view to, in particular, extracting data on key aspects of care that might inform
clinical decision making and future experimental studies of AMPs.

RESULTS

Our database searches revealed a total of 784 potentially eligible
studies; 704 of these were excluded on the basis of reviewing titles
as clearly not meeting our inclusion criteria. Review of the
abstracts of the 80 potentially more relevant articles revealed that

J ALLERGY CLIN IMMUNOL
AUGUST 2008

784 potentially relevant papers from 8 databases were
identified & their titles/abstracts were independently screened
against the study criteria* for possible inclusion

4.| 704 papers excluded for not meeting review criteria

80 potentially appropriate abstracts reviewed ‘

4>| 59 papers defined as theoretical and conceptual

21 potentially relevant studies identified and
screened for retrieval of full text papers

4 papers did not fulfill the inclusion criteria:
e A description of a single case (n=1);
e Policy papers / management protocols (n=2);
e Life-threatening emergencies in general (n=1)

Studies included in the review (n=17)

International experts contacted, identified 5
additional papers. 3 papers did not fulfill the
inclusion criteria:

Theoretical and conceptual (n=3)

Final studies included in the review (n=19)

FIG 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses
flow diagram. *All qualitative, epidemiologic, and intervention studies, with
or without control populations; patients of all ages (ie, infants, children and
adults) who had previously experienced anaphylaxis from any cause; and
studies that involved any educational intervention that could be considered
as a patient/caregiver-oriented management plan for the acute or long-term
care of patients at risk of anaphylaxis.

59 of these were theoretic/conceptual/review articles (ie, contained
no original data) and were therefore ineligible. A detailed analysis
of the full text of the 21 remaining articles identified 17 articles that
satisfied our inclusion criteria. The international panel of experts
and pharmaceutical companies identified a further 5 articles, 2 of
which satisfied the inclusion criteria, thus giving a total of 19
included articles (Fig 1). Our searches revealed no other relevant
unpublished work or research in progress.

There was considerable diversity in the aims, populations studied,
and methodological approaches used in the studies (Table I).'’2%3143
Most were epidemiologic and qualitative studies describing aspects
of the content, use, and accessibility of AMPs, 1921:2231-37.39-43 A1
though some did seek to assess the effectiveness of AMPs,!7:18.2043
none used rigorous experimental designs.

Contents of AMPs

We identified 12 examples of AMPs (see Table E2 in the Online
Repository at www.jacionline.org). There is no overall consensus
in the literature on what aspects of care should be included in
AMPs. However, all do agree on the need for emergency contact
details and advice on recognition of symptoms and treatment of
reactions with epinephrine. Some articles also incorporated di-
mensions of long-term care, these including issues to do with di-
agnosis, detailed advice on allergen avoidance, and assessment of
psychologic effect on patients.

Acceptability and availability of AMPs

Written plans appear acceptable to patients and caregivers and
might, when issued together with training, reduce anxiety levels
and increase knowledge and self-efficacy among parents and
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TABLE I. Summary of studies

Study

Population studied

Setting

Design

Main findings

Quality assessment

Akeson et al,

20073

Blyth and
Sundrum,
2002%

Clegg and
Ritchie,
2001%*

Ewan and Clark

20017

In-depth interviews
with 15
participants: 7
adolescents and 8
of their parents)

Schoolchildren
with epinephrine
autoinjectors

Parents (n = 35)
and teachers
(n = 26) of
school-aged
children

Children and
adults (n = 567,
76% <17 y)

Community

setting

Community study

involving schools
and parents

Community

survey

Specialist allergy

clinic

Exploratory

qualitative
study

Questionnaire to all

schools (n = 86)
asking them to
identify children;
interviews with 25
children and their
parents

Questionnaire

survey

Long-term

prospective
observational study
of patients with
confirmed nut
allergy after
participation in an
AMP: verbal and
written advice,
training, and
written treatment
plan plus
follow-up

Having a child with

anaphylaxis can have a
significant long-term
psychologic effect on
parents, and this anxiety
might, in some cases, be
transferred from parents
onto their children. Parents
and adolescents might
benefit from tailored
information. Limited
medical support is
available. Transition from
childhood to adulthood
raised particular issues
regarding “letting go.”

There was inconsistency in

prescription and use of
autoinjectors, with poor
training, absence of written
instructions, and lack of
follow-up.

Many parents and

schoolteachers did not
receive adequate training
on use of adrenaline
autoinjectors.

Only 88 (15%) of 567

patients had a follow-up
reaction of reduced
severity. Only 3 (0.5%, all
adults) patients had severe
reactions compared with a
baseline rate of 12%.

There were a small number

of participants. Robust
data collection, clear
reporting, and appropriate
analysis

were performed.

The generalizability

of the findings to

more marginalized groups
is, however, questionable.

There was a high response

rate from schools but a
low response rate from
parents. It was a small
geographically localized
study. Approach to data
generation and analysis
was unclear.

It was a small

geographically localized
survey but had high
response rates from both
parents and teachers.

The study suggests that

AMPS including a
preventative dimension
are associated with large
effect sizes, but the lack of
randomization and
contemporaneous control
data raises concerns about
the risk of bias.

(continued)
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TABLE I. (continued)

Study Population studied Age Country Setting Design Main findings Quality assessment

Ewan and Clark, Children 10 mo-15 y England Specialist allergy Longitudinal AMPs reduced the frequency and ~ Analytical study dimension
2005'8 (n = 747); clinic prospective study severity of further reactions (8- is a strength, but the lack

224 in and embedded fold reduction in frequency of of randomization and

case-control case-control study reactions; 60-fold reduction in independent evaluation

study frequency of severe reactions). raise concerns about the
risk of bias.

Gold and 94 Children with 1-19y Australia Community Specialist assessment ~ There were concerns about The report provides few
Sainsbury, anaphylaxis and survey of parents and verbal and parental knowledge and school details of the written
2000" prescribed of children written instruction preparedness for dealing with instructions issued. There

epinephrine attending on use of emergencies. Epinephrine was a high response rate,
autoinjectors; 68 hospital allergy epinephrine autoinjectors were infrequently but the lack of
parents clinic autoinjectors; used in children experiencing randomization, control
interviewed retrospective episodes of anaphylaxis. When data, and objective
telephone appropriately used, assessment provides little
questionnaire autoinjectors appeared to insight into the
survey conducted reduce subsequent morbidity effectiveness of AMPs in
with parents from anaphylaxis. improving outcomes and
risk of recurrence.

Grouhi et al, 122 Professionals Not given Canada General pediatric Questionnaire survey There was considerable variation  Generalizability of findings
1999°° (emergency medical and demonstrated in knowledge and skills is under question given the

physicians, family convention ability to use a between professional groups. sampling strategy, but
practitioners, standard Overall, 75% of participants overall conclusions are
pediatricians, epinephrine could not demonstrate correct likely to be sound. The
pharmacists, and autoinjector use of epinephrine device, but studying of actual
nurses) training pen 80% of pharmacists could. The simulated use of

lack of relevant knowledge autoinjectors is a strength

among professionals of this work.

highlighted the need to educate

and maintain skills of

professionals.

Hayman and 60 Patients with 14 Adults; England Community and Review of patients’ Overall, less than a third of This was a very short report,
Bansal, anaphylaxis 46 children hospital setting case notes; patients or parents of affected which lacks details of
2003*! diagnosed in <8y evaluation of children had adequate important methodological

primary care; 50
local GPs

patients’/parents’
knowledge of how
and when to use
epinephrine;
interviews with
GPs; GPs asked to
demonstrate use of
epinephrine
autoinjector

knowledge of the indications
and how to use the device. One
of 50 GPs knew how to use
because of his personal history.

issues. Nonetheless,
concerns about
professional and patient
knowledge and skills are
likely to be valid. The
geographically localized
study makes assessment of
external validity of
findings difficult.

800Z LSNONV

HMIFHS ANV ‘HLHOM ‘AOLVYINHNN 9S€

TONNWWI NITO ADYITIV I



Hannaway et al,
20054

Kapoor et al,
2004

Kim et al,
2005%7

Litarowsky et al,
2004

School nurses in 3
Massachusetts
school district in 44
schools enrolling
21,875 students

62 Children with
food allergy
attending allergy
clinic and parents

Parents of children
with physician-
diagnosed food
allergy and
prescribed
epinephrine
autoinjectors

Adult unlicensed
assistive
personnel
(n = 53)

Not given

<17y

Parents aged 29-55 y
of children aged
1-19y

25-64 y

School settings

Allergy clinic

A local suburban food
allergy support
group and a private
pediatric allergist’s
practice

High school

A postal survey of
school nurses;
semistructured
questionnaire

Before-after design
evaluating
effectiveness of
multidisciplinary
consultation with
pediatric allergist,
nurse, and dietician;
formulation of
individualized
AMP and
epinephrine
training

Survey of “comfort”
in using
epinephrine
autoinjector, as
measured by using
a visual analog
scale

Pre-experimental
design evaluating
the effect of a
theoretically based
training program on
knowledge and self-
efficacy of dealing
with anaphylaxis
emergencies

A total of 181 students in all 3

districts were dispensed
epinephrine autoinjectors.
White subjects were nearly 5
times more likely to be
dispensed injectable
epinephrine than nonwhite
subjects.

Families had poor knowledge of

allergen avoidance and
managing reactions. After
intervention, there was a
significant increase in
knowledge of allergen
avoidance measures, managing
reactions, and use of
epinephrine autoinjectors.

Prior administration of

epinephrine and empowerment
directly correlated with
increased comfort with
epinephrine use, but
knowledge did not.

Training program can

significantly increase the
knowledge and self-efficacy of
unlicensed assistive personnel

This is the most robust study
on differences in race,
ethnicity, and
socioeconomic status in
schoolchildren dispensed
injectable epinephrine.
Reporting quality was
high.

There was high reporting
quality, robust data
collection, and data
analysis. Control group
was considered unethical,
and this raises concerns
about the validity of the
findings, as does the lack
of independent assessment
of outcomes.

This was the first study to
identify psychologic
factors that influence
epinephrine
administration by parents
to their children with food
allergy. There was robust
data analysis. The lack of
representative sampling
and low response rates,
however, raise concerns
about the overall validity
of findings.

The lack of a control group
and the use of 2 new or
revised instruments raise
concerns about the
internal validity of the
study; the small localized
study raises additional
concerns regarding the
external validity of
findings.

(continued)
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TABLE I. (continued)

Study Population studied

Age Country

Setting

Design

Main findings

Quality assessment

45 Families with
children with a
history of
anaphylaxis

Moneret-Vautrin
et al, 2001%

Murphy et al, 99 Students, in 78
2006 Omaha public
schools, parents,
and teachers
Patel et al, 39 Childcare centers
2006°"!

School nurses
(n = 250)
attending a
conference

Powers et al,
2007*

420y France

All ages from United States
elementary

to high school

Children aged 1-6 y United States

Not given United States

Allergy clinic

Schools

Schools

School
settings

Telephone survey to
retrospectively
evaluate the
effectiveness of
AMPs a mean of
25 mo after
implementation

Descriptive evaluation
of an innovative
school-based
emergency protocol
for the management
of life-threatening
asthma or
anaphylaxis

Allergy seminar for
staff and repeat
surveying of staff
knowledge at 1, 6,
and 12 months after
the seminar

Postal survey
comparing food
allergy plans used
for children
compared with the
Food Allergy and
Anaphylaxis
Network’s (FAAN)
Food Allergy
Action Plan

The majority (87%) of AMPs

were implemented, and use
was associated with a greatly
reduced risk of further
reaction.

There was improvement in

emergency management of
asthma and anaphylaxis in
schools and improved
awareness among parents,
teachers, and physicians of
need for an emergency plan.
Parents reported satisfaction
and decreased anxiety. The
protocol was adopted
statewide.

Initially, the intervention

significantly increased the
ability of staff to recognize,
evaluate, and treat anaphylaxis,
but knowledge diminished
gradually at 6-mo and 1-y
follow-ups compared with the
1-mo postintervention
evaluation. This indicates the
need for regular anaphylaxis
education among childcare
providers.

Of 250 nurses, 94 (38%) returned

the surveys. Eighty-four
percent of children with food
allergies have a reaction in
school, and 25% of first food
reactions occur in schools.
Only 15% used the current
FAAN Food Allergy Action
Plan.

This was a small study. The
retrospective design and
lack of control raise
important concerns about
possible bias. Details
about the actual AMPs
used are poorly described.

This study focuses more on
asthma than anaphylaxis:
only 5 students had
anaphylaxis. The
descriptive evaluative
approach used needs to be
extended through use of
more rigorous designs to
assess the effectiveness of
this approach. Parental
perceptions were not
formally enquired about
and are therefore likely to
be impressionistic.

There was a good overall
response rate, and the
serial evaluation of the
same sites using the same
instrument is a strength.
There was no description
of the statistical
techniques used.
Knowledge is only a
surrogate marker for
actual decision making/
actions.

Opportunistic sampling
strategy and low response
rate (38%) puts the study
validity and
generalizability under
doubt. Nonetheless, this
study points to the need
for an agreed and
professionally agreed
upon standard approach.
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Rae et al, 2007°®  Parents (n = 10): 8
with the child’s
mother, 2 with both

parents

Rankin and 250 Schools
Sheikh,

2006%

56 Children with
potential
anaphylaxis to
foods

Vickers et al,
1997%

Children aged 3-17y  Scotland Community setting
4-17y Scotland Schools
Not specified England Community setting

working with
parents and
nursery/school staff

Exploratory
qualitative study

National postal
survey;
semistructured
questionnaire on
emergency and
long-term
management

Description of
development of a
good practice
model for acute and
long-term
management
considerations and
some evaluation of
this

Prescribed epinephrine might
have initially increased
parental anxiety, but when
combined with training and
education, it reduced feelings
of helplessness and provided
reassurance.

The majority of schools with at-
risk children had AMPs in
place and trained staff; 59% of
respondents did not, however,
feel confident in their school’s
ability to respond in an
emergency situation. The
majority of schools with at-risk
children had poorly developed
strategies for preventing food-
triggered anaphylaxis
reactions.

The training package and
sessions (60 min) appear to
have been well received by all
stakeholders and might have
reduced anxiety of nursery/
school staff and parents. The
authors were unable to say
whether it reduced reactions.

There was an appropriate
qualitative approach to
data generation and
analysis. The small
sample with the resulting
risk of not reaching
saturation and the failure
to explore the perspectives
of children are important
limitations.

Stratified random sampling
was a strength, but the
suboptimal response rate
(60%) and the lack of
direct independent
verification of stated
responses raise important
concerns about possible
bias.

The lack of formal
evaluation makes it
difficult to assess the
effectiveness of this
approach. Nonetheless, it
is a useful piece of
developmental work.

GP, General practitioner.
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school staff in managing anaphylactic emergencies.?'-**-%37-38

However, the majority of persons with anaphylaxis currently do
not appear to have any written AMPs.

Likely effectiveness

Four studies'”'®2%%3 suggest that AMPs encompassing train-
ing for patients, parents, and school staff might greatly reduce
the frequency and severity of further reactions (ie, an up to
8-fold reduction in frequency of reactions and 60-fold reduction
in frequency of severe reactions). These are encouraging data;
however, the lack of control groups and potential for observa-
tional and selection biases means that these findings need to be in-
terpreted with caution. The allergy clinic—based studyzo involving
a multidisciplinary team (pediatric allergist, dietician, and clini-
cal nurse specialist) assessment found that a training package
prepared and delivered by a clinical nurse specialist and multidis-
ciplinary consultation also resulted in improvements in relevant
process measures: increased knowledge of food avoidance
techniques (27%), managing reactions (185%), and use of epi-
nephrine autoinjectors (83%). An additional study found that a
single educational intervention possibly improved families’ abil-
ities to manage anaphylaxis and reduced parental/staff anxiety.22

Facilitators and barriers to the use of AMPs

Although these are, to an extent, context specific, lack of
knowledge and skills among parents, schools, and professionals in
recognizing symptoms, administering epinephrine, and long-term
management were recurrent themes in the literature.?*3334-36:4041
Training and education have been identified as effective but only
with regular reinforcement.'®***! There also appears to be a lack
of national guidelines for schools and concerns about indemnity is-
sues in both school and work settings.33’34’39 Lack of follow-up is
common,'®**** and although specialist diagnosis, management,
and follow-up are recommended,'” this does not appear to be widely
available. Although complex and multifaceted, these barriers to use
might be overcome through dedicated local initiatives.'”'®

DISCUSSION

This systematic review has demonstrated the lack of profes-
sional agreement on what needs to be covered when formulating
AMPs, the focus of many existing AMPs on emergency situations
at the expense of longer-term management considerations (in-
cluding preventative measures), and the current only very weak
evidence in support of their use. However, our work does suggest
that AMPs are likely to prove acceptable to patients/caregivers
and professionals and might well improve clinical outcomes and
that many of the multifaceted barriers that are currently mitigat-
ing their use are potentially surmountable.

Strengths and limitations of this review

This work is probably the most comprehensive review ever
undertaken on the subject of AMPs and as such should represent a
valid and up-to-date summary of the existing international liter-
ature on this subject. Despite our extensive searches for published
and unpublished work, it is nonetheless possible that we might
have failed to identify some relevant completed/ongoing studies.
Another potential limitation of this work is that we have been
involved in conducting some of the studies included in this review.
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The relative paucity of the evidence base uncovered is a further
limitation and underscores the pressing need for further work.

Implications for practice, policy, and research

AMPs have the potential to greatly improve outcomes in
persons with anaphylaxis. However, there are currently no
universally accepted AMPs, and in the absence of an agreed
upon evidence-based approach, developing professional/aca-
demic consensus on the dimensions to incorporate into these
AMPs would seem to be a logical next step. We are currently
involved in such a venture in the UK, and given the importance of
contextual considerations on whether such a development can
meaningfully take place internationally or should initially be
undertaken nationally remains an as-yet open question.

The available evidence to support the use of AMPs is poten-
tially very encouraging, as demonstrated by several studies,'”2°
but is, in comparison with asthma, for example, extremely weak
in that it is not based on rigorous RCT evidence.?***** In addition
to the potential of benefit, interventions run the risk of introducing
harms, many of which might be unexpected.** In the context of
anaphylaxis, the major known risks of harm are the possible un-
necessary disruption to the lives of large numbers of persons
associated with possibly overstringent allergen avoidance mea-
sures in some persons, anxiety and stress in both patients and care-
givers, the inconvenience of regular reviews, and the risks
associated with inappropriate epinephrine use.'***4® There are,
in addition, important cost implications for health providers,
both in relation to the regular reviews and the additional prescrip-
tions for epinephrine that will invariably ensue. The effectiveness
and cost-effectiveness of AMPs therefore needs to be formally
evaluated by using the most methodologically robust design
that is considered ethical to use. Despite the concerns expressed
by several authors, we believe that a formal RCT comparing
AMPs and regular reviews with standard models of care for pa-
tients likely to experience recurrence'®** might be ethical and
necessary before any universal recommendation about their clin-
ical value can be made given the weak evidence base and the need
to identify benefits, costs, and possible harms from interventions.
Although the exact form in which such trials can be conducted
will need to be shaped, in part, by local contextual considerations,
in summary, these trials should ideally take place in areas where
new services are due to be implemented, thereby allowing a stan-
dard care-control arm; will in most cases need to be cluster RCTs;
and should, if found to be successful, offer the intervention to
those in the control arm. Given the relative infrequency of key
clinical end points, such trials, if focusing on these key parame-
ters, will inevitably need to be large and multicentered, which
in turn will need a shared professionally agreed upon regional/na-
tional understanding of what constitutes an appropriate AMP. We
have recently completed such an exercise in the UK (unpublished
data). Careful consideration also needs to be given to the range of
outcome measures important to study, including process mea-
sures (knowledge and satisfaction), measures of reduced morbid-
ity (quality of life, recurrence, and severity of reactions), health
care use, and, although inevitably underpowered for definitive
findings, mortality. Given the increasing numbers of persons
now affected by anaphylaxis, such a study is also likely to prove
methodologically feasible.'>'® None of the plans thus far devel-
oped have investigated the use of technology-based interventions
for use in those with severe drug allergy.47
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Key messages

e AMPs have the potential to greatly reduce the risk of re-
currence and improve outcomes in persons with anaphy-
laxis, but the empiric evidence in support of their use is
currently very weak.

o There is no agreement on the key components of AMPs.

o There is a need for consensus on the key components of
AMPs, both in relation to acute and long-term manage-
ment considerations and the subsequent evaluation of
AMPs using robust methodological approaches.
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TABLE E1. MEDLINE and EMBASE search strategy

Search term

1 ANAPHYLAXIS/
2 anaphylaxis react$.mp.
3 anaphylactic react$.mp.
4 anaphylactic shock$.mp.
5 anaphylactoid syndrome$.mp.
6 anaphylactoid react$.mp.
7 anaphylactic syndrome$.mp.
8 anaphylactoid shock$.mp.
9 acute systemic allergic react$.mp.
10 idiopathic anaphylaxis.mp.
11 systemic anaphylaxis.mp.
12 or/1-11
13 guideline$.mp.
14 training$.mp.
15 training protocol$.mp.
16 chronic diseas$ management.mp.
17 long term plan$.mp.
18 action plan$.mp.
19 EDUCATION/
20 Self management.mp.
21 Or/13-21
22 12 and 21

For TRIP and LILACS databases, we used the terminology (anaphyla* or acute
systemic allergic react*) and (guideline* or training* or chronic diseas* management
or long term plan* or action plan* or education or self management). Other databases
were searched for title, abstracts, and key words of articles that contain the term
anaphylaxis.
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TABLE E2. Examples of AMPs

NURMATOV, WORTH, AND SHEIKH 361.e2

Name of AMP Country, author, year Design Implementation site
1 Management of anaphylaxis Australia, Australian Emergency management plan Schools
at school, food Family Physician, 2002""
allergy action plan
2 Action plan Australia, Australian Society of Emergency management Schools

for anaphylaxis: emergency
response plan

3 Anaphylaxis emergency
treatment plan

4 Long-term anaphylaxis
management plan

5 Personalized care
project in schools

6 Individualized reception
plan for anaphylaxis

7 Food anaphylaxis

management plan for
children and adults

8 School management
of severe allergies
(anaphylaxis)

9 Emergency health
care plan

10 Anaphylaxis
management plan
11 Extreme allergy

management and

emergency plan
12 Food allergy

action plan

Clinical Immunology and Allergy
(ASCIA), 2003%*

Australia, Australian Capital
Territory Education and
Training, 200353

Canada, Simons, 2006%*

France, Moneret-Vautrin
et al, 2001%°
France, Antoine, 2001E°
United Kingdom,
Ewan and Clark, 2001%7

United Kingdom, Lothian
school nurses, 2007
(unpublished data)

United States,

Sicherer, 1999%%

United States, Fogg and
Pawlowski, 20035

United States, New Brunswick
Schools, 20045

United States, The Food Allergy
and Anaphylaxis Network, 20065

and preventive strategies,

EpiPen visual instructions
Emergency management,

EpiPen visual instructions

Anaphylaxis emergency
action plan and long-term
management

Emergency management

Emergency management

Emergency and preventive strategies

Emergency management

Emergency management

Emergency care and directions for
use of Epi-Pen
Emergency management

Emergency management
with Epi-Pen directions

Schools and
preschools

Community

Schools
Schools

Community

Schools

Schools
Schools

Schools

Schools
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