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Purpose of review

Anaphylaxis is common in old-age adults but is insufficiently understood by physicians, and may be
underdiagnosed. This review discusses the specificities of anaphylaxis in this age group and stresses the
importance of adrenaline in its management.

Recent findings
Data from the European Anaphylaxis Registry on elderly patients is a major finding. Other findings include
the prevention of possible anaphylactic reactions in coronavirus disease 2019 vaccination as well as some

new epidemiologic data.

Summary

The most common risk factors are hymenoptera venom and food and drug allergy. Cardiovascular
symptoms are the most important ones to reverse in old-age adults, especially due to the multiple
comorbidities. Anaphylaxis in old-age adults has a more severe outcome than in younger ones.
Polypharmacy is a specific factor to be considered. The Airway, Breathing, Circulation, Disability, Exposure
(ABCDE) algorithm is applicable in all clinical emergencies for immediate assessment and treatment, and
should be considered for all patients. Adrenaline is the mainstay of the management of the condition. There
are no absolute contraindications to the prescription of self-injectable adrenaline in elderly individuals at

risk of anaphylaxis.
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Anaphylaxis is a life-threatening condition which
can affect people at any age. It is the most severe
form of allergy and is usually mediated by an immu-
noglobulin E (IgE) immune response. As life expect-
ancy and the number of older adults become higher,
allergic diseases show an increasing incidence
among the geriatric population [1].

Clinical presentation, prognosis and eliciting
factors may differ according to age. In this review,
we attempt to focus on these issues.

The immunological system is influenced by
aging, as are other organs and systems. It seems that
these changes may be responsible for anaphylaxis
and allergic adverse drug reactions in older adults
[2]. Age over 65 is a well established factor that
increases the risk for near-fatal or fatal anaphylaxis
[3]. Indeed, anaphylaxis is more life-threatening in
this age group, and more intensive medical care is
often required [4™",5].

This paper follows a recent review on the
management of anaphylaxis following coronavirus
disease 2019 (COVID-19) vaccination in older
adults [6"].
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In an epidemiological study conducted in the
United Kingdom on anaphylaxis elicited by drugs
over a 10-year period, it was observed that the
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Special commentaries

KEY POINTS

o Anaphylaxis can occur in old-age adults and is not a
rare event.

o It can follow a hymenoptera sting (venom allergy), drug
allergy and food allergy.

e The cardiovascular symptoms are the most bothersome.

o The treatment is based on adrenaline.

incidence of anaphylaxis was higher in individuals
aged 60 or older, and that the risk of fatal outcome
was greater in this age group. Drug-related causes
(particularly antibiotics) were the most common
causes of hospital admission and fatality in the
elderly population [7].

Arroyo et al. [8"] performed a cross-sectional
analysis of trends in the US emergency departments
among older adults between 2006 and 2014. It was
observed that anaphylaxis-related visits and hospi-
talizations, especially drug-related, have increased
over time. The author found that older adults had a
higher anaphylaxis-related hospitalization rate
compared with that of younger adults. Risk factors
for fatal anaphylaxis were older age, especially
85 years of age, and drug exposure.

Between 2007 and 2017, the European Anaphy-
laxis Registry collected data from 6,891 cases, of
which 1,123 (16.3%) were older than 65 years. These
data were provided by tertiary referral centers spe-
cialized in allergology in eight European countries
[4™",9,10]. The median age was 70 years, and 95% of
the cases were between 65 and 80years. This age
group included a higher percentage of male individ-
uals in comparison with the adult group. Moreover,
elderly people more frequently suffered from cardi-
ovascular, thyroid and malignant diseases. In con-
trast, atopic diseases were significantly less common
than in the younger adult group.

Hymenoptera venom allergy

In Europe, hymenoptera venom allergy is the first
cause of anaphylaxis in older adults, with Vespula
spp. venom being the cause of the majority of cases
[4™"]. Older age is a well established risk factor for
severe systemic reactions to wasp and bee stings
[11,12]. Sturm et al. [13] performed an open, pro-
spective, observational multicenter study aimed at
evaluating — among other objectives — whether
antihypertensive drugs represent a risk factor for
severe sting reactions and systemic adverse events
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to venom immunotherapy. Of all included patients,
388 took antihypertensive drugs: 10.4% R-blockers,
11.9% angiotensin converting enzyme inhibitors
(ACEI), 5% ACEI and f{3-blockers. The authors
showed that the prevalence of cardiovascular dis-
eases or hypertension was not a risk factor for sys-
temic adverse events to venom immunotherapy
[13]. Concomitant treatment with {3-blockers or
ACEI had no influence on the severity of sting
reaction in patients not yet under desensitization
treatment. In addition, such antihypertensive drugs
were not associated with increased risk of adverse
events to immunotherapy [14].

In the study by Sturm et al. [13], the presence of
cardiovascular diseases or hypertension appeared to
be a risk factor for systemic reactions to insect sting.
However, when age was taken into account, the asso-
ciation between cardiovascular disease and severity of
systemic reaction to sting became nonsignificant.

Drug allergy

Older individuals have an increased risk for develop-
ing drug adverse reactions. However, studies on the
epidemiology of drug allergy in older adults are
scarce. Moreover, a bias of many studies is represented
by an incorrect definition of drug hypersensitivity
reactions, since most of the described adverse drug
reactions are not allergic. The evidence suggests that
drug allergy has a prevalence of 0.6-2.1% in older
adults but constitutes 10% of drug-related deaths [15].

In European countries, drugs are the second
cause of anaphylaxis among adults, and are more
prevalent in older adults. Analgesics (metamizole,
diclofenac, ibuprofen) and antibiotics (penicillin,
cephalosporins, quinolones) are the most frequent
drugs associated with anaphylaxis in this age group
[4®"]. On the other hand, drug-related anaphylaxis
appears to be the first cause of Emergency Depart-
ment visits in the United States [8",16"].

Rapid drug desensitization can be used in old-
age adults to address hypersensitivity reactions to
chemotherapeutics and monoclonal antibodies,
allowing patients to be treated with optimal phar-
macological agents [17,18].

Food allergy

Food is considered the least common cause of ana-
phylaxis in older adults [19]. In fact, according to
the European Anaphylaxis Registry, when the geri-
atric age group was considered, only 11% of ana-
phylactic reactions were caused by food, whereas
this cause accounted for 22% of the cases in younger
adults. The main culprit allergens are represented by
wheat (14%) and hazelnut (13%) [4™].
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Reactions to the coronavirus disease 2019
vaccine

The safety of the COVID-19 vaccine in older adults
was tested in clinical trials [20%]. Allergic or anaphy-
lactic reactions are a rare event and it does not
appear that these reactions are more common in
older adults.

CLINICAL PRESENTATION

In the European Anaphylaxis Registry, anaphylactic
symptoms were similar in younger and older adults.
However, cardiovascular symptoms occurred more
frequently in older adults (80% compared to 75% in
younger adults). This finding is in line with other
studies [19,21]. A major cardiovascular symptom
was loss of consciousness (33%). In this registry,
just like in younger individuals, skin symptoms were
the most common clinical manifestation. Urticaria
and angioedema are two symptoms of anaphylaxis
and usually appear before any other symptoms.
However, in the registry, skin symptoms were sig-
nificantly less frequent in older than in younger
adults. Furthermore, the severity of anaphylactic
reactions in older patients without skin symptoms
was increased in comparison with younger adults.
Cyanosis, syncope, and dizziness are highly predic-
tive of shock development in older people. In the

registry, severe anaphylactic reactions, including
grade III (47%) and grade IV (4%) of the anaphylaxis
Ring and Messmer classification [22], were more
prevalent in older people. Anaphylaxis in the regis-
try was graded according to Ring and Messmer [22],
although there are proposals for new grading sys-
tems [23,24], and WHO and regulatory authorities
recommend the use of the Brighton Collaboration
Anaphylaxis Working Group for pharmacovigilance
registers [25].

Significantly more older people as compared
with younger and middle-aged adults with grade
II and III anaphylaxis needed hospitalization and
ICU care [22] (Fig. 1)

RISK FACTORS FOR SEVERITY OF
ANAPHYLAXIS IN OLDER PEOPLE

Several factors in the geriatric population contribute
to increased risk for adverse drug reactions: female
sex, chronic diseases, frailty, memory issues, and
treatment with multiple medications [26]. Consid-
ering the different triggers of anaphylaxis (exclud-
ing the confounding factor of concomitant
cardiovascular or other diseases), higher age has
been consistently associated with increased rates
of fatal drug anaphylaxis. This may be related to
an increased prevalence of drug allergy following an
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FIGURE 1. Airway, Breathing, Circulation, Disability, Exposure (ABCDE) algorithm. From ref. [6™].
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increased drug exposure, and/or to an increased
underlying cardiovascular vulnerability [27].

Comorbidity

In the European Anaphylaxis Registry, concomitant
mastocytosis [28] was the most important predictor
for an increased risk of severe anaphylaxis
[4%,9,10,29].

The onset of cardiovascular involvement and
the occurrence of anaphylaxis-related deaths can
be attributed to a greater susceptibility to mast
cell-derived mediators on the cardiovascular system
[30]. Anaphylaxis is more severe and represents an
increased death risk in patients with coronary artery
disease because the number of mast cells and the
production of their vasoactive mediators are
increased in ischemic cardiomyopathy. Mast cell
released mediators can (i) induce modification of
the arterial system through vasospasm of large cor-
onary arteries, (ii) influence the vasomotor tone of
small intramural coronary arteries, and (iii) lead -
via direct dysrhythmogenic effects — to a global
reduction of myocardial blood flow [31]. In addi-
tion, atherosclerotic lesions make coronary arteries
more susceptible to the effects of mast cell- and
basophil-derived mediators [32]. Furthermore, indi-
viduals with an underlying vascular illness are less
tolerant to hypoxia and hypotension during ana-
phylaxis.

Hereditary alpha-tryptasemia, an autosomal
dominant trait, existing in around 5-8% of the
population, is another risk factor for more severe
anaphylaxis. This concerns not only patients with
systemic mastocytosis, but also those with venom
immunotherapy-related and idiopathic anaphylaxis
[33].

In the European Anaphylaxis Registry, cardio-
vascular diseases, thyroid diseases and cancer were
more common in older than in younger adults [10].

Polypharmacy and medications used in older
people
Older adults are more likely to take many different
drugs, by oral route and particularly by injection,
than younger ones. Brown et al. [34] showed that, in
a large cohort of people admitted to Emergency
Departments, the intake of medication and older
age were significantly correlated with hypotensive
reactions. Antihypertensive drug intake correlates
with higher organ system involvement during ana-
phylaxis and greater risk of hospital admission,
regardless of age [21].

In recent years, solid evidence has been provided
in the field of insect venom allergy that the use of 8-
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blockers or ACEI is not associated with increased
severity of sting reactions in patients with venom
allergy [13]. However, in the European Anaphylaxis
Registry, medications associated with an increased
risk of severe anaphylaxis ‘‘risk cofactors’” - such as
ACEI, AT-2-antagonists (angiotensin Il receptor type
2), R-blockers, acetylcholine, and proton pump
inhibitors — were significantly more frequently pre-
scribed in older people (57%) than in younger adults
(18%) [9]. Independently of the age of the patient, 8-
blockers and ACEI administered close to allergen
immunotherapy increased the risk of developing
severe anaphylaxis, while aspirin and AT-2 did not
[9]. However, a systematic review with low quality
evidence showed that 8-blockers and ACEl increased
the severity of anaphylaxis, due to differences in
confounders, particularly cardiovascular diseases
[35].

It is important to stress that many older adults
are treated with anxiolytics, antidepressants, or hyp-
notics that may alter the individual’s recognition
and perception of anaphylaxis symptoms [36].

The Airway, Breathing, Circulation, Disability,
Exposure approach

The Airway, Breathing, Circulation, Disability,
Exposure (ABCDE) algorithm is applicable in all
clinical emergencies for immediate assessment
and treatment [37] (Fig. 1 from [6™]). If anaphylaxis
is suspected, every patient should receive a rapid
evaluation of vital functions via ABCDE, and prob-
lems should be addressed in a targeted manner.
The aims of the ABCDE approach are [37]:

e to provide life-saving treatment,

e to break down complex clinical situations into
more manageable parts,

e to serve as an assessment and treatment algo-
rithm,

e to establish common situational
among all treatment providers,

e to buy time to establish a final diagnosis and
treatment.

awareness

Adrenaline in older people

Guidelines from EAACI [38] and the World Allergy
Organization [39] recommend a prompt intramus-
cular injection of adrenaline as first-line therapy for
anaphylaxis at any age. Adrenaline is able to coun-
teract most of the severe anaphylactic symptoms in
older adults [40]. Intramuscular administration of
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adrenaline, if possible using a ready-to-use prepara-
tion or auto-injector, is recommended [6™]. After an
initial dose of 0.3-0.5 ml of a 1:1000 dilution (1 mg/
ml), the patient should then be monitored, and, if
ineffective, the administration should be repeated
after at least 5 min [40]. The subcutaneous route
should not be used because the vasoconstrictor
effect of adrenaline injected into the subcutaneous
tissue may delay adrenaline absorption [41]. The
intra-vascular route should be avoided since most
adrenaline cardiovascular side events appear to
occur via this route [42]. Intravenous continuous
infusion should only be given to patients not
responding to intramuscular injection, and under
careful ECG monitoring [38].

In older adults with cardiovascular disease, the
benefits versus the harms of adrenaline injection
should be weighed swiftly and carefully in order to
provide the treatment without delay. However, car-
diovascular diseases do not exclude the use of adre-
naline since no other medications have life-saving
effects [32]. There are no absolute contraindications
to the prescription of self-injectable adrenaline in
older adults or in those with a cardiovascular disease
who are at risk of anaphylaxis. Serious adverse
effects, such as ventricular arrhythmias, hyperten-
sion or myocardial ischemia, have not been reported
following the use of adrenaline autoinjectors [43].
However, in older adults with cardiovascular dis-
ease, a cardiologic consultation might be indicated.
Limited mobility or the presence of joint diseases
could reduce the ability to use the auto-injector, and
this issue should be considered when prescribing
this first-line treatment. Older adults with anaphy-
laxis seem to be more prone to experiencing a
cardiac adverse event after adrenaline injection,
particularly those older than 80years who have
the highest risk [44].

In the European Anaphylaxis Registry, adrena-
line was administered in 30% of older patients.
Hospitalization was required in 60%, and 19% were
treated in an ICU. Moreover, the prescription of self-
injectable adrenaline was lower in older adults.

Other treatments

Regular intake of multiple medications is frequent
in older patients (polypharmacy). Co-medication
may modify the evolution of anaphylaxis, as well
as its management. The therapeutic effect of adrena-
line may be blunted by 3-blockers. In this situation,
if adrenaline is not effective, glucagon can be
administered intravenously, as it has a mechanism
of action independent of the f3-receptors [45,46].
An ARIA-EAACI-EuGMS (Allergic Rhinitis and
its Impact on Asthma, European Academy of Allergy
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and Clinical Immunology, European Geriatric Med-
icine Society) working group has proposed some
recommendations for older adults receiving the
COVID-19 vaccine [6™].

Allergic diseases are usually thought to be specific in
young individuals. However, it is common that
allergies often persist into older age, and occasion-
ally their actual onset can occur in old age.

It seems clear that age over 65 is a factor that
increases the risk for severe, near-fatal or fatal ana-
phylaxis [3]. Older age also correlates with different
clinical presentation, prognosis and eliciting factors
in comparison with the younger adult population.

Anaphylaxis in the geriatric population is often
related to insect venoms and drugs. Clinical features
of anaphylaxis in these patients often include car-
diovascular symptoms and adrenaline administra-
tion. In addition, hospitalization is frequently
required [4™",8"].

Moreover, genetic factors, hormonal imbalances,
nutritional deficiencies or inflammation may affect
the immune system, inducing changes in immuno-
logical responses. Diagnosis and management of
allergic diseases in older adults can also differ due
to several factors such as comorbidities, multiple
concomitant medications and frailty [40]. Whether
concomitant medications such as B-blockers or ACEI
are able to aggravate anaphylaxis is still being debated
[3]. Finally, recent studies confirm that older age and
drug-related triggers are all consistently associated
with severity of anaphylaxis and death [8%,16"].

However, in order to identify targeted interven-
tions to improve outcomes in this vulnerable pop-
ulation, larger studies are necessary to investigate
anaphylaxis elicitors and risk factors.

It should be borne in mind that the intramus-
cular injection of adrenaline, frequently underused,
is the main treatment for anaphylaxis, at any age.
There are no absolute contraindications to the pre-
scription of self-injectable adrenaline in older adults
at risk of anaphylaxis. However, adrenaline is still
frequently underused in older individuals, and the
reasons underlying this problem should be further
addressed and corrected.
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