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Abstract

A key strategy in supporting patients at risk of anaphylaxis is the provision of self-
administered epinephrine (“self-epi”). However, there seems to be a lower threshold for
prescribing self-epi in food allergy than for venom. Self-epi is often recommended to
someone where the risk of food-anaphylaxis is relatively low (under 5%) yet a similar level of
risk in a venome-allergic patient is considered not to justify self-epi. We can only speculate as
to the reasons for this: it may be harder to avoid food allergens (which can be hidden and
undisclosed) compared to a bee or wasp, and the effort needed to avoid food allergens is
greater. Evidence suggests that self-epi does not reduce rates of hospitalization or fatal
anaphylaxis. Therefore, the rationale for self-epi should be based on supporting patients and
empowering them to lead a more normal life. Surprisingly, studies suggest that self-epi has
an adverse impact on quality-of-life, perhaps because it creates a perception that those with
self-epi are more at risk of a life-threatening reaction. We must be cognizant of the fact that
when the risk of anaphylaxis is relatively low, the prescription of self-epi can be associated

with harms as well as potential benefits.

Key words:

Anaphylaxis; autoinjector; epinephrine; food; insect venom.

Abbreviations used

QoL Quality of life

LLR large local reactions

PFAS Pollen-food allergy syndrome
Self-epi Self-administered epinephrine
SR Systemic reaction
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A key strategy in supporting patients at risk of anaphylaxis is the provision of self-
administered epinephrine (“self-epi”) for use as rescue treatment in the event of a reaction.
Guidance has been published to support clinicians in determining when to prescribe self-epi
(and, conversely, when it may not be warranted based on the level of risk),'* which we have
recently reviewed.” In doing so, we became aware of a number of inconsistences which
challenge the traditional paradigms of risk evaluation for patients at risk of anaphylaxis.

For venom allergy, guidelines typically consider someone with a >30-50% risk of future
systemic reaction (SR) to a sting as “high risk”, and therefore recommend self-epi for these
individuals.! Patients with a history of only cutaneous SR or large local reactions (LLR) have
an estimated <5% of future SR with a further sting (i.e. an order of magnitude lower), and
are generally not recommended for self-epi.® Self-epi may also be considered in those with
a history of milder reactions (e.g. cutaneous SR (but not anaphylaxis) or LLR) but have known
risk factors for severe reaction to a future sting: such examples include where exposure is
frequent or unavoidable (e.g. beekeepers, forestry workers, refuse collectors, firefighters), or
there is an underlying mast cell disorder or cardiovascular disease. The frequency of
exposure is important because the risk associated with a sting is only relevant if the patient
is stung. The average frequency of getting stung has been estimated in the US at once every
10 years (or 10% per year) for flying Hymenoptera® and almost 50% in areas of the US
infested with imported fire ants. However, some people clearly get stung more often than
others.

How do these scenarios compare to food allergy? Studies show that the rate of accidental
reactions in nut-allergic children is around 10-15% per annum,’”8 i.e. similar to the frequency
of Hymenoptera sting. The vast majority of food reactions are not severe.®° Support from a
specialist allergy clinic can reduce the risk of future anaphylaxis in nut-allergic children to
around 0.6 per 100 person years.® This figure is consistent with a 2013 meta-analysis, which
estimated the annual risk of medically-coded food anaphylaxis to be 0.2% (95%Cl 0.09, 0.43)
in a young person (aged 0-19 years) with a diagnosis of food allergy.'? Rates may be higher in
some cohorts: in a prospective study of 157 food-allergic adults in the Netherlands, 46%
reported at least one reaction over a 1 year period; 26% of reactions were categorized as
“severe” (equivalent to anaphylaxis), suggesting an approximate annual risk of future
anaphylaxis of 10%.*

Comparing venom to food, therefore, there seems to be a lower threshold for prescribing
self-epi in food allergy than for venom. Self-epi is often recommended to someone where
the risk of food-anaphylaxis is relatively low (under 5% for a nut-allergic teenager with
asthma under specialist care), whereas a similar level of risk in a venom-allergic patient
(history of mild truncal urticaria to a sting) is considered not to justify self-epi (Figure 1). We
can only speculate as to the reasons for this, which are likely to include the perception that
food allergen-related risks may be hidden within other foods, that risk of exposure is greater
and affect a much larger “at-risk” population.
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These are not the only inconsistencies: guidelines in the USA recommend self-epi for
patients receiving omalizumab for asthma — a scenario that carries a risk of anaphylaxis of
0.1-0.2%,? and only for a short-term (3-6 months).'® Perhaps the rationale for this is to
mitigate against a much smaller risk of anaphylaxis that nonetheless would only occur due
the physician prescribing a medicine. In a similar vein, in the USA, the FDA mandates self-epi
(but not necessarily 2 devices) for patients receiving sublingual immunotherapy,* even
though the rate of anaphylaxis in clinical trials has been reported to be just as low.'* At the
same time, around 0.1-1% of the general population report allergic reactions to non-
steroidal anti-inflammatory drugs (NSAIDs) and around 25-35% of these will be anaphylaxis,
yet self-epi is not considered to be required when prescribing an NSAID.*>

The risk of death is actually so small that this cannot be the justification for self-epi (see
Figure 2).1® Perhaps the goal of self-epi is to reduce morbidity and hospitalization. Self-epi is
not available globally — most countries in the South America, Africa/Middle-East and Asian-
Pacific regions do not have EAIs widely available.!” Using published data, we compared rates
of hospitalization and fatalities due to food-anaphylaxis in the UK (where self-epi is widely
available and provided either for free or at minimal cost) to Brazil (where self-epi is not
widely available and usually not reimbursed) (Figure 3).1820 Interestingly, the latter situation
does not seem to be associated with more hospitalizations or a higher rate of fatal reactions
— something consistent with the observation that while prescription of epinephrine
autoinjectors has increased in many countries, rates of hospitalization or fatal anaphylaxis
have not fallen.?!

There are clearly some differences between self-epi indication for food allergy compared to
insect sting. It is likely that the majority of food-allergic individuals with primary food
sensitisation (rather than pollen food allergy syndrome) do not present with a history of
anaphylaxis because they have not been exposed to a sufficient dose in the past:?? Evidence
suggests that up to 75% of peanut-allergic children would have anaphylaxis at a typical food
challenge if dosing was allowed to continue after onset of non-anaphylaxis symptoms and
signs.?3 Therefore, a previous history of non-anaphylaxis cannot provide reassurance unless
the mild reaction occurred to a significant amount of food allergen. There may also be a
perception that it is harder to avoid food allergens (which may be hidden and undisclosed)
compared to a bee or wasp, for most people — and that the effort needed to avoid food
allergens is greater.

Interestingly, while guidelines suggest that patients with a diagnosis of asthma (as opposed
to those with poorly controlled asthma) are at greater risk of anaphylaxis,'* there is little
evidence to support this.?? The impact of these factors on risk can be misunderstood. There
is a tendency to equate the presence of these factors with an increased risk and therefore an
indication for self-epi. However, a relative increase in the chance of anaphylaxis is less
significant when the absolute risk of reaction is low to begin with (Figure 4). Even if a risk
factor doubles the risk of anaphylaxis, the absolute risk remains low if it was low to begin
with.
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The rationale for prescribing self-epi should ideally be based on an assessment of the future
risk of (i) any anaphylaxis (when access to self-epi is likely to hasten recovery and an
individual’s ability to return to normal activities) and (ii) life-threatening anaphylaxis (where
self-epi may act as a partial bridging measure until definitive treatment can be delivered). A
third consideration is to support patients and empower them to lead a more normal life.
These considerations are summarised in Table 1.

However, in this respect, there are further data that should make one pause for thought. We
are aware of only two studies that have assessed the impact of self-epi on quality-of-life
(QoL) measures, one in food-allergic children/young people?* and the other in venom-
allergic adults.?> Both — surprisingly — report a negative impact on QoL with self-epi, perhaps
because prescription may confer a “badge” of their allergy being worse — resulting in the
perception that they are more at risk of a life-threatening reaction. This probably explains
the further impairment in QoL that has been reported in patients with insect sting
anaphylaxis who were randomized to receive self-epi instead of immunotherapy, while in
those patients who chose to have self-epi, QoL actually improved (i.e. these individuals
chose self-epi because they felt reassured by it).?> This reinforces the need for patient
engagement when recommending self-epi, and the importance of discussing risk of re-
exposure as well as the patient’s values and preferences.'?¢

We must be cognizant of the fact that when the risk of anaphylaxis is relatively low, the
prescription of self-epi can be associated with harms as well as potential benefits. Potential
harms include not only the fear and impairment of QoL described above, but the financial
and social burden that has been reported in association with self-epi.

By raising these issues, we hope we can support better shared-decision making which must
underpin any recommendation for self-epi, and perhaps challenge some of the
inconsistencies which currently exist, for example with respect to sublingual
immunotherapy. To quote the singer James Keelaghan, “the things we never challenge are
the things that never change.” (Turn of the Wheel; 1995).
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Table 1: Factors impacting on the decision to recommend self-epi in food allergy

Judged by medical team

Considered in conjunction
(consultation) with family

Increases likelihood of recommending self-epi

Clinical ‘Risk’ Clinical Patient Lifestyle/life
‘considerations’ perspectives changes
e “Primary” food | eLanguage e Would availability | e During OIT

allergy rather
than pollen
food allergy
syndrome
(PFAS)

e Reacts to low
doses of
allergen (high
sensitivity)

e Previous
anaphylaxis

o Multiple food
allergies

e Poor asthma
control

e Allergen
difficult to
avoid

e Risk-taking
behaviours

e Communicatio
n difficulties
affecting
comprehension
of risks

e Starting
immunotherap

Yy

restrictions
eSignificant anxiety
impacting upon
life (e.g. fear of
travel)
eRequired by
school or work

of self-epi reduce
stress/anxiety?

e Can help mitigate
against severe
reactions

e Required by
school or
childcare

Change in
patient/carer preference

e QOccupation —
joining army

e Travel e.g.
extended time
abroadina
country with
limited supply
of self-epi

e Recurrence of
allergy post-
immunotherapy

Decreases likelihood of recommending

self-epi

e Food exposure
controlled by
parents (e.g.in
infant)

eRare allergen

*PFAS

e High reaction
threshold and
maintaining
strict
avoidance

e Evidence of
spontaneous
resolution

oSelf-epi won’t be
carried by patient
or unlikely to be
used e.g. due to
needle phobia

e Increased anxiety

e Increase burden /
perception of
being at greater
risk of severe
reactions

e Financial cost

e Following

immunotherapy
?
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FIGURE LEGENDS

Figure 1: Risk of future anaphylaxis to the triggering allergen for food, insect venom,
omalizumab and sublingual immunotherapy. For idiopathic anaphylaxis and cold-induced
urticaria, the risk of anaphylaxis over a 1-year period has been included for comparison.

*severe SR = dyspnoea (* drop in peak flow of >30%) or documented hypotension +
syncope.

Figure 2: Estimated rates of fatal food and venom anaphylaxis for people with known food
allergy or insect venom allergy. Reference risks are for the US population, unless otherwise
stated. Figure reproduced from Turner et al, 2017.16

Figure 3: Hospital admissions for food-anaphylaxis between 2010 and 2018 (bars), together
with case fatality rate (red dots), in Brazil compared to United Kingdom.'®*° Fatality data
from Brazil are likely to reflect a degree of underreporting,?® although not to the extent that
would result in significantly higher rates than that reported in the UK. Data also presented
for the inclusion of “unspecified trigger” in Brazil, since the age-distribution for this matches
that for food-anaphylaxis and therefore suggests a significant proportion of food-anaphylaxis
cases.?

Figure 4: Hazard, exposure and risk considerations
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