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Introduction: Population Getting Older Than Ever

The population of elderly people in the European Union
currently ranges from 12.2% (Ireland) to 20.6% (Germany).1 Ger-
many, with 17 million elderly people, thus currently represents the
European country with the oldest population, and this cohort will
increase to approximately 23.4 million by 2050.1 According to the
US Census Bureau,2 in the United States approximately 47 million
(15%) of the population are currently older than 65 years. It is
moreover expected that the US population will become signifi-
cantly older and reach 83.7 million people older than 65 years in
2050 (ie, 20% of the population). Notably, similar trends are ex-
pected in this report for all industrial countries. In all instances, the
proportion of people older than 85 years will also significantly in-
crease. From this, it can be expected that the new situation will
challenge policymakers and health care professionals. In parallel
with these changes, we may expect that the occurrence of allergies
will also increase in the elderly cohort, especially considering
environmental challenges.

Prevalence of Food Allergies in the Elderly Population

Most studies indicate that the prevalence of atopic diseases, in
terms of numbers of positive skin prick reactions and IgE test re-
sults, decreases in the elderly population (Fig 1). In continuation of
the previous German Health Interview and Examination Survey for
Adults3 of the Robert-Koch Institute, the 2013 survey described the
prevalence ranging from 18.1% in those aged 18 to 29 years to 20.2%
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in those aged 60 to 69 years and 20.7% in those aged 70 to 79 year
based on positive IgE reactions in vitro to food allergens.4

However, studies on the prevalence of clinically approved food
hypersensitivities, specifically in the elderly population, are rare. In
an exceptional Korean study,5 the prevalence of food allergies was
investigated in a longitudinal study to precisely evaluate this in
each age group from infants, toddlers to adults, and those older
than 65 years. The results were confirmed by skin testing, double-
blind, placebo-controlled food challenge (milk, egg, wheat, soy) or
food provocation (beef, pork, chicken). In the 2417 atopic patients,
approximately 50% reported food hypersensitivities, among which
49% could be classified as noneIgE mediated. Only 2.2% were
confirmed as clearly IgE- mediated, and this percentage decreased
at older than 65 years. This number corresponds to the prevalence
of food allergies in 1% to 3% of younger adults as stated in the Eu-
ropean guidelines for food allergy and anaphylaxis, in which data
from 109 studies were extracted.6 In this report, however, no pre-
cise numbers for the senior population are given. Considering the
17 million elderly people in Germany, 170,000 to 500,000 should
theoretically need consultation, but only a few consulted allergy
clinics, possibly because of a lower perception of allergic and
asthmatic symptoms in elderly persons. On the other hand,
considering the overwhelming number of publications on food
allergies in children and younger adults, we neither expect nor
watch out for elderly people with food allergies. This might prompt
an underestimation of cases, resulting in underdiagnosis and
missing therapeutic intervention in this group.7,8 Furthermore, the
diagnosis of food allergy is complex because different immunologic
mechanisms, IgE-mediated, cell mediated, or mixed causes, may
play a role.6 A few studies have explicitly addressed subchapters of
food allergy, such as eosinophilic esophagitis or urticaria, in the
elderly population.9,10 To minimize the efforts and risks of food
allergy testing in an elderly patient, questionnaires could be a tool
that provide a first impression. However, the number of self-
reported food allergies can only be confirmed in one-sixth of the
suspected cases,6 and there seems to be a relatively lower level of
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Figure 1. Comparing the preconditions and risks in young adults vs elderly people. (Photos reprinted with permission from Fotolia.com�PrintingSociety).
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motivation to be diagnosed in elderly study participants. Reasons
for neglecting participation in studies were, for instance too little
time, tiredness, no interest in science, or too old to contribute.11
Concerning Barrier and Immune Function in the Elderly
Population

One would expect a reduced skin barrier function in aged skin
because of thinning of the skin. However, recent data propose that
transepidermal water loss is not enhanced in aged skin, which has
been explained by compensation via tight junctions connecting the
keratinocytes.12 However, dryness and hyperkeratosis attributable
to reduced shedding are typical problems of aged skin. These
conditions often correlate with itching and an enhanced risk of
cutaneous infections, whichmay, on the one hand, camouflage and,
on the other hand, mimic allergic dermatitis.

There may be a more significant effect of age on the mucosal
barrier, which is similarly relevant for allergen penetration and
uptake. It is well known that less hyaluronic acid and mucus are
produced, resulting in reduced mechanical protection. Mucus is
also relevant for the transport of antibacterial and defensive pro-
teins to the mucosal surface, including IgA. Therefore, IgA levels are
significantly reduced in the aged mucosa13 in accordance with the
concept of mucosal immunosenescence. Interestingly, no studies
are available that systematically investigate the potential correla-
tion of the reduced mucosal IgA with food hypersensitivities in the
elderly population, even though IgA deficiency in general has been
linked with a number of diseases associated with food intolerances,
such as celiac disease, irritable bowel disease, and food allergies.
Immunologic memory is a phenomenon that has been exten-
sively studied, mostly to provide rationale for vaccinations. Most
studies indicate that elderly people have a lower response to vac-
cines because of more qualitative than quantitative restrictions and
because immunosenescence rather affects the cellular branch of
the immune system, including changes in CD62L.14

Furthermore, the IgE isotype seems to be less affected by the
aging process. It has recently been identified to be fixed via FcεRI to
tryptase-positive mast cells in aged atopic skin and to
CD11c-positive dendritic cells in the papillary and upper dermis,
pointing toward an allergic pathogenesis of the inflammation.15

However, despite increasing mast cell counts in the aged skin,16

elderly people have less reliable skin responses and a smaller
wheal reaction to the histamine control but not to the allergen
pricks in a longitudinal study in 854 patients.17 In other studies, skin
test result sizes, either of wheal or flare reactions, were described to
be reduced, with a risk of false-negative results in aged persons.18

Therefore, IgE testing may be advantageous in elderly patients,
especially for risk evaluation of the causative food allergen.
Higher Risk Attributable to Physical Insufficiencies and
Multimorbidity

The decrease of the incidence of adult-onset food allergy was
reported to be paralleled by reduced frequency of systemic re-
actions continuing into old age based on an evaluation on
epinephrine prescriptions and treatments in emergency de-
partments.19 However, systemic reactions in elderly people are
more hazardous because of insufficient compensation mechanisms
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and a higher risk of cardiac and pulmonary failure. In this cohort,
epinephrine should preferentially be given intramuscularly rather
than by bolus.20 Moreover, precise diagnosis of food allergy in the
elderly population is especially important. The studies cited above
indicate that food sensitization exists and may currently be
underestimated because of decreased or unreliable skin test results
and because food allergy diagnosis may be rejected for several
reasons.

Studies on the prevalence of anaphylaxis rarely contain evi-
dence for allergic seniors. In this context, in elderly patients with
multimorbidities,21 multidrug prescriptions play an important
role,22 but drugs have been recognized as important cofactors that
complicate anaphylactic events.23 Basically, all drugs that interfere
with the allergic effector cells may be relevant in food allergies as
well. However, some may be more potent. This fact requires a
thorough risk-benefit analysis, as in the example of b-blockers for
treating congestive heart failure in a patients with peanut
anaphylaxis.24 b-Blockers and angiotensin-converting enzyme in-
hibitors,25 as well as nonsteroidal anti-inflammatory drugs,26 are
relevant cofactors in urticaria and anaphylaxis, especially in the
elderly population.27 In the elderly population, because of drug
consumption, the treatment of anaphylaxis is also different.
Whereas b-blockers decrease the response to epinephrine in an
anaphylactic emergency, tricyclic antidepressants and monoamine
oxidase inhibitors may increase the cardiac risk of epinephrine
attributable to a potentiation of its effects.23

Furthermore, antibiotics interfere with the microbiome and its
function in immune homeostasis. In the elderly population, Bac-
teroidetes especially contribute to the microbiota, but their
numbers decrease and the phylogenetic diversity is reduced.28 In a
geriatric study, 50% of antibiotic prescriptions were found to be
inappropriate,29 but they may severely disturb the flora composi-
tion. The good news is that, even in geriatric patients, the gut flora
can be reconstituted effectively by probiotics.30 Whether these
interventions will also be useful for preventing allergy and food
hypersensitivities awaits further studies. Long-term alcohol con-
sumption was also correlated explicitly with food allergy in the
elderly population.31

Considering the classification of food allergens, structurally
stable proteins usually harbor a higher risk of eliciting systemic
reactions. However, labile proteins may persist in gastrointestinal
transit when digestion is hampered and become food allergens.32

In the elderly population, there are several conditions that regu-
larly impair gastric pH: (1) atrophic gastritis or (2) intake of anti-
ulcer drugs for the treatment of gastritis, gastric ulcer, or as
comedication to pain killers and corticosteroids. This is a problem
for protein digestion because propepsin, the gastric protease, is
only activated below pH 3.0. Furthermore, only acidic chymus
entering the duodenum leads to a release of pancreatic enzymes.
Impairment of the gastric acidity in the elderly population there-
fore has a double effect by transforming harmless proteins into
potentially hazardous allergens.7 Whereas in existing food allergy,
these mechanisms lower the thresholds for allergic reactions, the
same mechanism may lead in 15% of cases to de novo sensitization
during proton pump inhibitor therapy, as demonstrated in a typi-
cally elderly, gastroenterologic cohort.32
Conclusion

The geriatric population is still a fringe group in allergy research,
and only a few longitudinal studies are available to truly determine
the prevalence of food allergies in the elderly population. This may
also be hampered by lower skin reactivity to histamine. Conversely,
IgE stays reactive in aged persons and can be exploited in serum
testing. Importantly, IgE resides on mast cells and dendritic cells in
the atopic elderly skin. Because of their general multimorbidity,
including lowered cardiac and pulmonary function, as well as
comedications, anaphylaxis represents a relatively higher risk
(Fig 1). Therefore, allergy diagnosis in elderly patients may be
especially important for risk evaluations in food allergies. It
therefore needs to be emphasized that for risk evaluation the
advanced biological age has to be specifically considered in the
diagnosis and management of food allergies in elderly patients.
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