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Key Messages

• Anaphylaxis is a life-threatening medical emergency requiring prompt treatment with intramuscular epinephrine. The preva-
lence of anaphylaxis has increased in recent years, including anaphylaxis occurring in the school setting

• Anaphylaxis can be associated with reduced quality of life

• Forty-nine of 50 states now have stock epinephrine laws, but few have mandated reporting systems regarding use of stock devices

• More data are needed to understand how stock epinephrine programs are being implemented, the success of such implemen-
tation, and what barriers exist to supporting school nursing and other personnel in the implementation of such programs.
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A B S T R A C T

Objective: To review the evidence and current policies regarding the use of epinephrine at schools and child
care centers
Data Sources and Study Selections: A narrative review was performed based on the result of conference
proceedings of a group of interprofessional stakeholders who attended the USAnaphylaxis Summit 2017 pre-
sented by Allergy & Asthma Network.
Results: Anaphylaxis is a well-recognized medical emergency that requires prompt treatment with intra-
muscular epinephrine. Anaphylaxis can be associated with poor quality of life. There is renewed recent focus
on anaphylaxis management in schools. This interest has been spurred by an increase in the number of chil-
dren with food allergy who are attending school, data that support up to 25% of first-time anaphylactic events
occurring on school grounds, and a well-publicized fatality that helped to initiate a movement for stock,
undesignated, non–student-specific epinephrine. Stock epinephrine is now available in 49 states, with an
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increasing number of states instituting mandatory reporting for use of such devices. Nursing efforts are par-
amount to support and implement stock epinephrine programs. Many states do not have clarity on delegation
of authority for who can administer stock epinephrine, and there is evidence of variability in storage of stock
devices. Few states have outcomes data that support successful implementation of stock epinephrine programs.
Conclusion: Additional data are needed to demonstrate successful implementations of stock epinephrine
programs and their outcomes. Such programs should include support for school nursing and clearer delin-
eation of authority for medication administration as well as standards for where and how devices are stored.

© 2018 American College of Allergy, Asthma & Immunology. Published by Elsevier Inc. All rights reserved.

Introduction

Anaphylaxis is a life-threatening medical emergency that re-
quires prompt treatment with intramuscular epinephrine.1–4 With
an increase in the number of children at risk or having experi-
enced anaphylaxis in schools, there is a renewed focus on the
preparation of schools to treat such an event, given data that support
up to 25% of first-time anaphylactic events occurring on school
grounds and a well-publicized fatality that helped to initiate a move-
ment for stock, undesignated, non–student-specific epinephrine.5,6

This review details key issues related to anaphylaxis management
at school and specifically themes and discussions shared in a recent
multidisciplinary summit on this subject.

Developmental and Social Perspectives of Anaphylaxis in the
School Setting

A school-aged child with food allergy may refer to someone in
kindergarten or in college. Accordingly, needs for these students with
respect to anaphylaxis management differ. Anaphylaxis has a neg-
ative effect on the psychological well-being and quality of life (QoL)
of both children and their families.7 As children with anaphylaxis
age, they carry an additional, escalating burden of sharing the re-
sponsibility of managing their risk of exposure.8 Data are mixed
about whether epinephrine autoinjector use reduces or worsens
anxiety and improves QoL.9 Naturally, young children have more
limited ability to manage anaphylactic risk and are highly depen-
dent on adults. Consistency in allergy management plans among
environments may reduce the child’s anxiety.10

QoL in children with food allergy is comparatively worse than
in those with other chronic illnesses and is influenced by a multi-
tude of factors.11,12 Food allergic children and adolescents may have
anxiety, depression, social isolation, and stress.7,13 Food allergy bul-
lying is an increasing concern that clinicians should routinely query
because it may influence self-management behaviors and worsen
the aforementioned stress, poor QoL, and anxiety.8 Although some
degree of anxiety associated with having an allergy or prior ana-
phylactic reaction is potentially adaptive, this can quickly become
maladaptive and influence poor QoL.14 Food allergic adolescents face
additional risks compared with younger children; they are at high
risk for a severe reaction (with teenagers overrepresented in fatal-
ity series) and vulnerable to peer pressure and risk-taking in social
situations. Worse, this population often does not carry their epi-
nephrine autoinjectors, a factor associated with food allergy
fatality.15–17 The 2 studies of food allergic college students have noted
that there is poor notification of close campus contacts and food
preparers of one’s food allergy and poor adherence to carrying self-
injectable epinephrine.18 However, peer involvement with allergy
management may foster facilitative support in social situations as
well as adherence with optimal self-management strategies.8,10

How are Schools Currently Managing Anaphylaxis?

According to nationally representative survey data, approxi-
mately 6 million US children (approximately 8%) have IgE-mediated

food allergy, including 25% with peanut allergy and 30% with mul-
tiple food allergies.19 This amount roughly translates to 2 students
per 25-person classroom, with this rate expected to increase. Peanut
and tree nuts are frequently reported triggers of severe reactions.
Data indicate that potentially 18% of children with food allergies
have experienced an allergic reaction at school,19 although there are
not strong data to clarify the number of children that help to com-
prise the 25% of first-time anaphylactic reactions (which includes
not only all causes but also adults) that have been reported to occur
at school.20

This increase in food allergy has necessitated implementation
of clear management strategies to maintain a safe learning envi-
ronment. Unlike stock epinephrine, for which there is national policy,
less than 25% of states have any guidelines in place to facilitate man-
agement at school.21 The Centers for Disease Control and Prevention
published voluntary guidelines in 2013, but the effect of these guide-
lines has not been well studied. School food allergy management
remains a variable and decentralized process, in stark contrast to
epinephrine legislation.22 Existing school policies focus mainly on
peanut and tree nut allergy and trend toward restriction or exclu-
sion of these allergens—a strategy focus that stems from the early
2000s as an initial response to the initial realization of an increas-
ing problem but possibly to the exclusion of milk and egg allergy
which remain more prevalent than peanut.19,20,23,24

A recognized gap in school food allergy management has been
limited systematic research on current food allergy management
strategies. Many school-level policies have been implemented
without data definitively supporting their necessity, based on parent
or caregiver advocacy, and through enactment of protections from
federal disability laws being applied to food allergy. Many schools
and districts have voluntarily chosen to enact restriction policies
at the level of the class, lunchroom, or school.20,22,25 Another option
has been implementation of plans designated under §504 of the
Rehabilitation Act, a federal disability law that has been inter-
preted to potentially entitle food allergic children to allergen-free
or allergen-restricted learning environments (eg, 504 plans).26

Despite enactment of such policies, there remains a paucity of
data (experimental or quasi-experimental) on the outcomes of class-
room or school-level selective allergy restriction, despite potential
increasing requests or demands for such measures.20,22,24 Official-
ly, no national or statewide guidelines, allergy professional society,
or major advocacy group recommends specific allergen restric-
tion policies.22 The extent to which restrictive measures may work
has been poorly studied. Recently, Bartnikas et al24 published a 5-year
retrospective study of Massachusetts school nurses (a state with both
a mandated stock epinephrine policy and reporting) that ex-
plored the association between restrictive policy implementation
and the use of epinephrine in the school setting and found that nut-
free schools were not associated with any reduction in epinephrine
use, but schools that instituted nut-free tables were. Drivers and
preferences for such restrictive policies are also poorly under-
stood, and not all families with a food allergic child necessarily
support such policies.24

Similar to the case with accommodations, there is also a paucity
of published data about the use of anaphylaxis management plans
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in schools and their outcomes. Specific areas of concern include the
uniformity or variation of instructions in the plans, differences in
outcomes based on who assesses the student (nurse vs layper-
son), ease of adhering with the written plan, and postmanagement
disposition strategies.27,28 Despite moving to a stock epinephrine
model, there is no movement toward stock school-level manage-
ment plans, instead requiring each student to supply his/her own
plan as opposed to having a universal school-level plan.29,30 Mul-
tiple anaphylaxis management treatment plans exist, including ones
written by individual schools or districts, states, a major layper-
son advocacy group, and the American Academy of Pediatrics and
a recently (2017) updated plan from the American Academy of
Allergy, Asthma & Immunology, which had otherwise not been
updated since 2008.27 No data exist to understand why certain care-
givers, practitioners, or schools use or prefer one plan over the other,
if there are differences in outcomes based on these plans, or if the
plan itself or the staff training and preparation to execute the plan
is the more crucial step. The extent to which school personnel are
trained and the quality and potential variability of the training
require further exploration. There are several online training ana-
phylaxis management programs aimed at school personnel (nurses
and laypersons), and some data that support these programs suc-
cessfully increase understanding of how to use epinephrine devices
as specified in the action plan.31,32 Additional study regarding how
to cost-effectively and efficiently train laypersons to implement in-
structions in anaphylaxis management plans would be of benefit
in understanding potential variation in how such plans are executed.

The Challenges of Stock Epinephrine

Measuring Stock Epinephrine Outcomes

On November 13, 2013, President Obama signed the School
Access to Emergency Epinephrine Act into law. Not even 5 years later,
49 of the 50 states now have either opt-in or mandated stock epi-
nephrine legislation.21 Most states have passed laws that are opt-
in policies at the school or district level to voluntarily stock
epinephrine, without specifying how to prescribe, maintain, or pay
for the device (although this may also lack clarity in states with a
mandate law).21 Few successful program implementations have been
reported.33 No study has assessed the effect of the type of law
(mandate vs. option), differences in funding and provision of the
devices, and differences in planning or resources to implement these
policies on outcomes. Massachusetts is the first state that has man-
dated reporting of epinephrine use, with few other states doing so.
Multiple states are experiencing barriers in the implementation of
these laws, which may stem from poorly worded or incompletely
conceptualized legislation.34

A major impetus for stock legislation was in part to serve as a
safety net for students, initiated after the death of a girl in Virgin-
ia who could not afford to maintain a device at both home and
school.35 There is, as stated, a paucity of data that have explored
implementation of such laws and who may be benefitting. A study
of Chicago Public Schools (Illinois is an opt-in state and an early
adapter) noted a rather disconcerting pattern associated with race/
ethnicity and income levels across the city, where differences were
noted in administration rates in northern vs southern Chicago
schools, a pattern the authors commented could be associated with
access to care issues or other disparities related to the recogni-
tion, treatment, and documentation linked to such policies.33 It would
be important for future study of stock epinephrine policy to explore
the degree to which such policy may benefit socioeconomically dis-
advantaged children where there is potential for an effect based on
racial/ethnic and sociodemographic disparities or cases in which
the practitioner has not prescribed a device to an at-risk child or
possibly when such children may elude diagnosis.

The success of stock epinephrine programs will largely rest on
the school personnel implementing them. The Framework for 21st
Century School Nursing Practice supports these efforts.36 A chief
concern is that only 39.3% of schools have full-time registered school
nurses and 25% of schools have no nurse at all.37 Availability of school
nursing may be a barrier to a coordinated approach to anaphylaxis
management and implementation of stock epinephrine programs.34

Given that many state school nurses are also the point persons re-
sponsible for mandated or voluntary data reporting for epinephrine
(a student’s device or stock) administration, nursing leadership could
help to reorganize existing programs into a more nationally uniform
effort. Another potential need is clarifying if or when a stock or per-
sonal epinephrine source is used, which could assist to assess the
effect of the legislation (Jolene Bracale, student health services spe-
cialist, Indiana Department of Education, personal written
communication, August 29, 2017).38–40 Other barriers include cost;
legal liability or the perception of liability for prescribing and ad-
ministering the device; lack of prescribing physicians; lack of staff
knowledge or training regarding how, when, and in whom to ad-
minister epinephrine; and lack of administrative support.41

The EPIPEN4SCHOOLS program for the 2014–2015 academic year
(n = 12,275 schools) is an example of stock epinephrine implemen-
tation and outcome reporting across multiple states.42 In this study,
participating school staff were surveyed regarding stock epineph-
rine use and practices. All units were provided by one device maker,
who sponsored this study. There were 2,191 reported anaphylaxis
cases (n = 12,275 schools reporting): 89.8% occurred in students and
54% from food triggers, with the highest rate in high school-aged
students (40.1%). Epinephrine was administered on school proper-
ty for 63.7% of the reactions, and there was a full-time school nurse
available in 53.6% of responding schools. Stock epinephrine was used
in 631 of 1,267 cases (49.8%). Emergency medical services were called
for 1,203 cases (60.2%) of 1998 events with data.42

Logistical Considerations for Stock Epinephrine: Coordinating a
Symphony of Moving Parts

Schools are facing larger issues with how they implement and
operationalize stock epinephrine policies. Delegation of authority
for medication is inconsistent because some states allow regis-
tered school nurses to delegate medication administration and some
do not.43 This delegation variability is also inconsistently clarified
in guidance documents and reporting requirements.40 Several states
have initiated systematic data collection efforts on medications ad-
ministered at school, but there is no national effort for this.44 Only
75% of schools have a school nurse, which differs from previous gen-
erations of children.40,45 Medication administration responsibilities
may be diverse—a 2006 national study found 163 distinct medi-
cations were administered in a school year, and a more recent study
noted 59 distinct medications were administered.46,47 Two studies
noted that most states allow both unlicensed assistive personnel
(UAP) and registered nurses (RNs) to administer stock epineph-
rine, although selected states only permitted an RN to do so.48

Interestingly, although 56.9% of schools allowed UAP to adminis-
ter student specific epinephrine, only 21.3% allowed UAP to
administer stock epinephrine to students without a prior allergy
diagnosis.48 At least 85% of schools surveyed had at least one child
with an epinephrine prescription, and in 2014 to 2015, 9% of schools
administered epinephrine.48

Device storage of stock units may also be variable. In the afore-
mentioned medication administration surveys, only 59% of student-
provided epinephrine was stored in a locked container (77% of which
was kept in the nurse’s office), and 55% of stock epinephrine was
not stored in a locked container. Only 69.1% of the schools had a
standing stock device order. Nearly half the stock epinephrine was
donated by a drug company, and only 30% was purchased using
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district funds. This pattern suggests potential vulnerability in who
will pay for stock epinephrine if device companies no longer provide
free units.48

Needs Assessment for Anaphylaxis Management in Schools

Given increasing recognition of anaphylaxis as a critical health
issue, we must create more unified diagnostic criteria for anaphy-
laxis that all practitioners agree on and will have minimal
interpretive variation. The 2006 National Institute of Allergy and
Infectious Disease and the Food Allergy and Anaphylaxis Network
guidelines were a first attempt at this, but there is a paucity of data
that demonstrate what outcomes these criteria have influenced, in-
cluding if these have increased timely epinephrine use.4 There is a
need to reexamine the opinions and experiences of the key stake-
holders within allergy, emergency medicine, and other medical
disciplines to better understand the application and use of current
criteria and identify variations that are of benefit and detriment.
Updated criteria should consider investigating whether layper-
sons (including parents) and medically trained health care
professionals should be using the same criteria and treatment strat-
egies to diagnose and manage anaphylaxis in the inpatient, office,
home, or school setting and to what extent such practices may cur-
rently be divergent. Enhancing training for front-line recognition
of anaphylaxis, irrespective of the criteria used, should be nested
into these efforts. Establishment of a national anaphylaxis regis-
try (for health care–related facilities and for schools) and increasing
the number of current acute events databases that can track actual
symptom-level data (to match this to medication administration
and hospital-based outcomes) would be useful to better define, un-
derstand, and track outcomes. The present national data sets
generally lack such symptom-level reporting. There remain poten-
tially critical needs regarding how schools stock, maintain, store,
and administer epinephrine. Educational efforts to help support the
process are paramount, given that many nonmedical personnel are
tasked with caring for these children at school. Clarity in how to
optimally manage the child’s condition after epinephrine is admin-
istered is also needed because this may significantly affect outcomes
of the policy. It is important to remember that stock epinephrine
is still a new concept for school educators who do not have health
backgrounds, and trends should improve with more time.

Conclusion

The rates of anaphylaxis have increased in the past several years.
Consensus diagnostic criteria have existed since 2006, but there are
no national-level data to support that these are associated with wide-
spread implementation or understanding of what key outcomes such
criteria have affected. Although now 49 states have stock epineph-
rine legislation, more data are needed to demonstrate that this
program has been effectively implemented, demonstrate the out-
comes of this program, and elucidate whether there is any variation
attributable to the nature of mandated vs opt-in laws. Better and
more centralized programs are needed to help facilitate the school
nurse, a primary person on the forefront of managing any acute ana-
phylaxis episodes at school, to successfully assess, treat, and
document use of stock and nonstock devices in the school setting.
Although we are light-years ahead of where we were just 5 years
ago, we must continue to undergo process improvement to enhance
the efficacy of these programs.
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