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ABSTRACT

Background: Despite the worldwide increase in life expectancy and the elderly population, very
little is known about the characteristics of anaphylaxis in older adults.

Methods: A retrospective scan was made of the files of patients who presented at the Allergy
Unit of our clinic between October 2011 and October 2021. The study included 971 patients aged
�18 years who met the criteria for diagnosis of anaphylaxis. The patients were separated into 2
groups of adults (18–64 years) and older adults (�65 years).

Results: The adult group included 887 (91.3%) patients and the older adult group, 84 (8.7%)
patients. Comorbid diseases were seen more frequently in the older adults than in the adult group
(p < 0.001). Drugs were seen to be the most common trigger of anaphylaxis in both groups, and
this was more common in the older adult group (p ¼ 0.039). Food was a more common trigger of
anaphylaxis in the adult group than in the older adult group (p ¼ 0.017). In both groups, the skin
was the organ most affected, and was less affected in the older adults than in the adults
(p ¼ 0.020). Cardiovascular symptoms were seen significantly more and respiratory symptoms
significantly less in the older adult group (p < 0.001, p ¼ 0.002, respectively). Admission to the
hospital and the intensive care unit was more frequent in the older adult group and rates of
adrenalin administration were higher compared to the adult group (p < 0.001 for all).

Conclusion: Anaphylaxis in the older adults is generally caused by drugs. Older adults were
found to have more cardiovascular symptoms and more frequent adrenalin injections, hospitali-
zations and intensive care unit admissions.
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INTRODUCTION increase in life expectancy, very little is known
Life expectancy is increasing, and thereby the
number of older adults worldwide. Despite this
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about the characteristics of anaphylaxis in older
adults.1,2 The triggers of anaphylaxis show
variations in different age groups.2,3 The most
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common triggers worldwide are drugs, insect
venoms, and food.4 Although these triggers are
universal, differences are seen depending on
nutritional habits, exposure, and geographical
differences associated with residence in a rural or
urban area.5

Elderly patients are at greater risk of severe and
even mortal reactions.6 This risk is further
increased by comorbidities and the simultaneous
use of drugs (angiotensin converting enzyme
[ACE] inhibitors, beta blockers).7

Recommendations for the emergency treatment
of anaphylaxis are similar for all age groups.
Adrenaline is the first treatment of choice in
anaphylaxis and recommended by several
international guidelines. Nevertheless, its use
remains suboptimal.8

The aim of this study was to obtain data related
to triggers, symptoms, and treatment to be able to
better detect and treat anaphylaxis in older adult
patients.
Fig. 1 Flow chart of the patients included in the study.WAO, World
Allergy Organization
MATERIALS AND METHODS

A retrospective scan was made of the files of
patients who presented at the Allergy Unit of our
clinic between October 2011 and October 2021.
The study included patients aged �18 years who
met the criteria for diagnosis of anaphylaxis. The
study was approved by the local ethics committee
of university (decision no. 2021/3443-2022/3623).

Data collection

Patient data were obtained from the electronic
medical records and the patient files of the Allergy
Unit in respect of age, gender, comorbidities, atopy
history, drugs used at the same time (ACE inhibitors,
beta blockers, non-steroidal anti-inflammatory
drugs [NSAID]), anaphylaxis triggers, clinical symp-
toms, treatments applied, and history of admission
to hospital and/or intensive care unit (ICU).

Statistical analysis

Data obtained in the study were analyzed sta-
tistically using SPSS for Windows v. 22.0 software.
Continuous variables were presented as
mean � standard deviation (SD) or median (min-
max) values, and categorical variables as number
(n) and percentage (%). The Chi-squared test was
used to compare categorical variables. Univariate
and multivariate logistic regression analyses were
used to identify risk factors for anaphylaxis in the
older adults. All variables with p values < 0.1 in
univariate analyses were entered into forward
stepwise multivariate logistic regression analyses.
A value of p < 0.05 was considered statistically
significant.
RESULTS

Patient population

In the defined 10-year period, of the 23 851
patients who presented at the Allergy Unit of our
clinic, 971 met the World Allergy Organization
(WAO) diagnostic criteria for anaphylaxis (� grade
III).3 The patients were separated into 2 groups of
adults (18-64 years) and older adults (�65 years)
(Fig. 1). The adult group included 887 (91.3%)
patients with a median age of 38 years (range,
18–64 years) and the older adult group included
84 (8.7%) patients with a median age of 68 years
(range, 65–87 years). There was a greater number
of female patients in both groups (62.1% and
56%, respectively) (Table 1).
Comorbid diseases

Comorbid diseases were seen more often in the
older adults than in the adult group (90.4%, 45.2%,
respectively) (p < 0.001). The most frequently seen
comorbidities in both groups were asthma and
other respiratory diseases, cardiovascular
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Adults (18–64 years)
n (%)

Older adults (�65 years)
n (%) pa

Total 887 (91.3) 84 (8.7)

Age, years, median (min-max) 38 (18–64) 68 (65–87)

Sex

Female 551 (62.1) 47 (56) 0.267

Male 336 (37.9) 37 (44) 0.267

Atopy 240 (27) 12 (14.3) 0.010

Comorbidities 401 (45.2) 76 (90.4) < 0.001

Asthma and other respiratory diseases 161 (18.1) 29 (34.5) < 0.001

Cardiovascular diseases 141 (15.9) 64 (73.6) < 0.001

Diabetes mellitus 75 (8.5) 20 (23.8) < 0.001

Neuropsychiatric diseases 51 (5.7) 6 (7.1) 0.604

Thyroid diseases 38 (4.3) 3 (3.6) 0.756

Rheumatological diseases 27 (3.0) 2 (2.4) 0.733

Malignant diseases 18 (2) 4 (4.7) 0.108

Gastrointestinal-liver diseases 14 (1.6) 3 (3.6) 0.682

Concurrent medications 240 (27) 55 (65.5) < 0.001

ACE inhibitors 39 (4.4) 22 (26.2) < 0.001

Beta blockers 69 (7.8) 27 (32.1) < 0.001

NSAIDs 172 (19.4) 25 (29.8) 0.024

Table 1. Clinical characteristics of anaphylaxis patients. ACE, angiotensin converting enzyme; NSAIDs, nonsteroidal anti-inflammatory drugs. aChi
Square test (data were shown as number and percentages)
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diseases, and diabetes mellitus, and the rates were
higher in the older adult group (p < 0.001 for all).
Atopic diseases were more common in the adults
than in the older adult group (27%, 14.3%,
respectively) (p ¼ 0.010) (Table 1).

Concurrent medications

The use of ACE inhibitors, beta blockers, and
NSAIDs was more common in the older adult
group than in the adult group (p < 0.001,
p < 0.001, p ¼ 0.024) (Table 1).

Triggers of anaphylaxis

Drugs were seen to be the most common trigger
of anaphylaxis in both groups, and this was more
common in the older adult compared to the adult
group (73.8%, 62.4%, respectively) (p ¼ 0.039). The
drug most often causing anaphylaxis was deter-
mined to be antibiotics in the older adult group
(41.9%) and NSAIDs in the adult group (44.7%). The
second most common cause of anaphylaxis in both
groups was hymenoptera venom allergy (HVA)
(adults: 25.5%, older adults: 20.2%) (p ¼ 0.289).
Older adult males were seen to be more predis-
posed to HVA-related anaphylaxis (males: 35.1%,
females: 8.5%, p ¼ 0.003) and older adult females
to drug-related anaphylaxis (females: 80.8%, males:
64.8%, p ¼ 0.098) (data not shown). Food was a
more common trigger of anaphylaxis in the adult
group than in the older adult group (8.6%, 1.2%,
respectively) (p ¼ 0.017) (Table 2).



Adults (18–64 years) n (%) Older adults (�65 years) n (%) pa

Total 887 (91.3) 84 (8.7)

Drug 554 (62.4) 62 (73.8) 0.039

NSAIDs 248 (44.7) 24 (38.7) 0.905

Antibiotics 214 (38.6) 26 (41.9) 0.166
Beta lactams 173 (81) 20 (77) 0.635
Non-beta lactams 41 (19) 6 (23) 0.635

Proton pump inhibitors 23 (4.2) 2 (3.2) 0.907

Contrast agents 17 (3.0) 1 (1.6) 0.637

Local anesthetics 12 (2.1) 1 (1.6) 0.901

Insect venom 226 (25.5) 17 (20.2) 0.289

Vespula spp. 80 (35.4) 7 (41.2) 0.833

Apis mellifera 62 (27.4) 5 (29.4) 0.720

Apis mellifera þ Vespula spp. 63 (27.9) 4 (23.5) 0.419

Unknown 21 (9.3) 1 (5.9) 0.488

Food 76 (8.6) 1 (1.2) 0.017

Egg whole 13 0 –

Walnut 12 0 –

Peanut 10 1 0.958

Peach 10 0 –

Almond 8 0 –

Latex 12 (1.4) 1 (1.2) 0.901

Idiopathic 19 (2.1) 3 (3.6) 0.400

Table 2. Comparison of anaphylaxis triggers in the adults and older adults. NSAID, nonsteroidal anti-inflammatory drugs. aChi Square test (data were
shown as number and percentages)
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Clinical manifestations of anaphylaxis

In both groups, the skin was the organ most
affected, and was less affected in the older adults
than in the adults (85.7%, 76.2%, respectively)
(p ¼ 0.020). A severe reaction (grade V)3 was seen
more often in the older adults with no skin
symptoms compared to the adults with no skin
symptoms (40%, 15.7%, respectively) (p ¼ 0.010)
(data not shown). Cardiovascular symptoms were
seen significantly more in the older adult group
than in the adult group (66.6%, 44.5%,
respectively) (p < 0.001). Loss of consciousness
was more frequent in the older adult group than
in the adult group (40.5%, 23.7%, respectively
(p ¼ 0.001) (data not shown). Cardiac arrest
developed in 24 cases (adults 2.6%, older adults
4.8%) (p ¼ 0.151), and 2 of these were
determined as Kounis syndrome related to HVA
(data not shown). Respiratory symptoms were
seen less often in the older adult group than in
the adult group (64.3%, 79%, respectively)
(p ¼ 0.002). Laryngeal edema was seen to be
present more in the older adults than in the adult
group (23.8%, 13.7%, respectively) (p ¼ 0.013)
(data not shown). Similar rates of gastrointestinal
symptoms were seen in the older adult and adult
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groups (14%, 13.1%, respectively) (p ¼ 0.852)
(Table 3).
Anaphylaxis severity grading

The WAO systemic allergic reaction grading
system was used for grading the severity of
anaphylaxis. Grade III-V reactions are accepted as
anaphylaxis.3 Grade III and V reactions were more
frequent in older adults vs adults and that Grade IV
reactions were more frequent in adults vs. older
adults (p ¼ 0.314, p ¼ 0.005, p ¼ 0.006,
respectively) (Table 3).
Hospitalization and intensive care unit admission

Hospitalization because of anaphylaxis was
more frequent in the older adult group than in the
adult group (36.9%, 12.2%, respectively)
(p < 0.001). Rates of admission to the ICU were
higher for older adults than for adults (15.5%, 8%,
respectively) (p < 0.001) (Table 3). The rates of
hospitalization and ICU admission were higher in
the older adult group irrespective of the grade of
severity (grade III: p ¼ 0.005, p < 0.001, grade
IV: p < 0.001, p ¼ 0.007, grade V: p ¼ 0.045,
p ¼ 0.513) (Fig. 2).
Adults (18–64 years) n (%

Total 887 (91.3)

Symptoms

Mucocutaneous 760 (85.7)

Respiratory 702 (79)

Cardiovascular 395 (44.5)

Gastrointestinal 124 (14)

Severity

Grade III 372 (41.9)

Grade IV 424 (47.8)

Grade V 91 (10.3)

Biphasic reaction 33 (3.7)

Hospitalization 108 (12.2)

Treatment in the ICU 71 (8)

Table 3. Comparison of clinical features of anaphylaxis in the adults and
number and percentages)
Anaphylaxis treatment

The rate of adrenalin administration was higher
in the older adult group (53.1%, 28.4%, respec-
tively) (p < 0.001) (Table 4). At all the severity
grades, the rate of adrenalin administration was
higher in the older adult group (grade III:
p ¼ 0.038, grade IV: p < 0.001, grade V:
p ¼ 0.736) (Fig. 3).
Risk factors for anaphylaxis in the older adults

In the univariate logistic regression analysis, the
risk factors for anaphylaxis in the older adults were
determined to be comorbidities (Odds ratio [OR],
11.514; 95% confidence interval [CI], 5.491–
24.142, p < 0.001), use of ACE inhibitors (OR,
7.715; 95% CI, 4.308–13.818, p < 0.001), and use
of beta blockers (OR, 5.616; 95% CI, 3.340–9.442,
p < 0.001) (Table 5).

In the multivariate logistic regression analysis,
the risk factors for anaphylaxis in the older adults
were determined to be comorbidities (OR, 7.527;
95% CI, 3.487–16.249, p < 0.001), use of ACE in-
hibitors (OR, 3.405; 95% CI, 1.849–6.272,
p < 0.001), and use of beta blockers (OR, 2.375;
95% CI, 1.364–4.135, p ¼ 0.002) (Table 5).
) Older adults (�65 years) n (%) pa

84 (8.7)

64 (76.2) 0.020

54 (64.3) 0.002

56 (66.6) <0.001

11 (13.1) 0.852

40 (47.6) 0.314

27 (32.1) 0.006

17 (20.3) 0.005

1 (1.2) 0.228

31 (36.9) <0.001

13 (15.5) <0.001

older adults. ICU, intensive care unit. aChi Square test (data were shown as



Adults (18–64 years)
n (%)

Older adults (�65 years)
n (%) pa

Total 887 (91.3) 84 (8.7)

Treatment

Antihistamines (H1 and/or H2) 836 (94.2) 77 (91.7) 0.340

Steroids 810 (91.3) 74 (88.1) 0.323

Epinephrine 252 (28.4) 43 (53.1) <0.001

Epinephrine autoinjector prescription 330 (37.2) 24 (28.6) 0.116

Immunotherapyb 96 (10.8) 2 (2.4) 0.014

Table 4. Comparison of anaphylaxis treatment in the adults and older adults. aChi Square test (data were shown as number and percentages).
bVenom immunotherapy

Fig. 2 Rates of hospitalization and intensive care unit admissions by severity of anaphylaxis. ICU, intensive care unit. ***p < 0.001;
**p < 0.01; *p < 0.05; ns, not significant
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DISCUSSION

This large-scale report presents the triggers,
clinical characteristics, and treatment of anaphy-
laxis, based on a 10-year observation period.
Drugs were determined to be the most common
cause of anaphylaxis in both adults and older
adults. Hospitalization and admission to ICU was
more frequent and the rate of adrenalin adminis-
tration was higher in older adults than in adults.
Fig. 3 Adrenaline administration rates according to the severity of
anaphylaxis. **p < 0.001; *p < 0.05; ns, not significant
With aging, there is a reduction in natural and
acquired immunity to antigens (Immunose-
nescence) which results in suppression of type-1
hypersensitivity reactions.1,9,10 Consequently, as
seen in the current study, anaphylaxis is seen less
in older adults than in adults. Apart from some
small changes in diagnosis and treatment,
anaphylaxis in older adults is the same as in
adults.2,11

Current data have shown age-related differ-
ences in respect of the triggers and symptoms of
anaphylaxis.2,3 The most common agents of
anaphylaxis are foods in children and
adolescents, and drugs and venoms in adults
and older adults.12,13 In addition, idiopathic
anaphylaxis is seen more frequently in adults and
older adults than in children.14,15 In the current
study, drugs were determined to be the most
common trigger of anaphylaxis in both groups.
Moreover, anaphylaxis of drug origin was seen
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Univariate analysis Multivariate analysis

Variables OR 95% CI p OR 95% CI p

Sex (female vs. male) 0.775 0.493–1.217 0.268

Comorbidity (yes vs. no) 11.514 5.491–24.142 <0.001 7.527 3.487–16.249 <0.001

ACE inhibitor use (yes vs. no) 7.715 4.308–13.818 <0.001 3.405 1.849–6.272 <0.001

Beta-blocker use (yes vs. no) 5.616 3.340–9.442 <0.001 2.375 1.364–4.135 0.002

Table 5. Anaphylaxis risk factors in the older adults. OR, odds ratio; CI, confidence interval
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more frequently in the older adults than in the
adults (73.8% vs. 62.4%). The drug group most
often leading to anaphylaxis was determined to
be NSAIDs in adults, and beta-lactam antibiotics
in older adults, who are probably the population
group who use the most drugs. As in the current
study, previous studies have shown that multiple
comorbidities and multiple drug use increase the
probability of drug-induced anaphylaxis.16,17 It
has also been shown that a high frequency of
drug-related anaphylaxis may be related to
potentially inappropriate drug prescriptions asso-
ciated with multiple comorbidities in older
adults.18

In the current study, food as a trigger of
anaphylaxis was determined to be a less frequent
cause in older adults than in adults (1.2% vs. 8.6%).
However, there was a higher rate of older adult
patients for whom no trigger could be determined
(3.6% vs. 2.1%). The current study results demon-
strated that the frequency of anaphylaxis related to
food decreased together with age, and the fre-
quency of idiopathic and drug-related anaphylaxis
increased.

The clinical findings of anaphylaxis vary ac-
cording to the organ systems involved. As in
several previous studies, the current study data
determined that the organ most often involved
was the skin.2,19,20 Moreover, despite the vast
majority of anaphylaxis cases having skin
symptoms, they may not be seen initially or may
never be seen.3,21 Interestingly, in the current
study, skin findings were seen less in older adults
than in adults. This may be related to changes in
skin structure in older adults. In addition, severe
anaphylaxis was seen more often in older
patients with no skin findings compared to adults
with no skin findings (40% vs. 15.7%). The
absence of skin findings together with a severe
reaction may be related to a delay in the
diagnosis of anaphylaxis. In the past this was
attributed to the development of a severe
circulation disorder without skin findings.22 In the
current study group of older adults,
cardiovascular symptoms were seen more than in
adults. Other studies have similarly shown that
loss of consciousness is seen more often in older
adults.2,20 Increasing cardiovascular symptoms
and loss of consciousness may be related to
cardiovascular comorbidities seen more often in
older patients. In the current study, respiratory
symptoms were seen less but laryngeal edema
was seen more often in the older adult group.

Anaphylaxis is a life-threatening, urgent clinical
condition. Treatment must be applied rapidly after
the diagnosis is made.23 Adrenalin is the most
important drug in anaphylaxis treatment, and is
life-saving. It is recommended as the first step in
treatment by several guidelines.3,8 In contrast,
antihistamines and corticosteroids are usually the
first treatment step used by healthcare
professionals. As seen in the current study data,
only some anaphylaxis cases are treated with
adrenalin, and this proportion varies between
populations.24 However, the data obtained in the
current study showed that the rate of adrenalin
administration increased together with the
severity of reaction and age. Although adrenalin
was administered more often to older adults than
adults, it was only applied to half of the older
adults. This demonstrates that most patients were
not treated in accordance with the guidelines.
The results also show the need for more
widespread training programs about anaphylaxis
treatment for healthcare professionals.
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Cardiovascular diseases and the drugs used
(ACE inhibitors, beta blockers) are the most
important factors making the treatment of
anaphylaxis in older adults more difficult.25 It can
be difficult to decide to administer adrenalin for
anaphylaxis in older adults with cardiovascular
disease. In such situations, the decision must be
made taking into account the potential
cardiovascular complications that may emerge if
the anaphylaxis is not treated.7 However, there is
no absolute contra-indication in any age group
for the administration of adrenalin in the treatment
of anaphylaxis.8 Polypharmacy and more frequent
cardiovascular diseases in older patients may
explain the low rates of adrenalin administration.

Similar to the findings of previous studies,
higher rates of hospitalization and ICU admission
were determined in the older adults in the current
study.2,11,26 In addition, as the severity of
anaphylaxis increased, there was also seen to be
an increase in the rates of hospitalization and ICU
admission. As comorbid diseases are more
common in older adults, this could also affect the
hospitalization and ICU admission rates.

Finally, several risk factors have been defined for
anaphylaxis. The most important of these are age,
comorbid diseases, and concurrent drug use (ACE
inhibitors, beta blockers).8,20 Similarly in the
current study, comorbid diseases and concurrent
use of ACE inhibitors and/or beta blockers were
determined to be risk factors for anaphylaxis in
older adults.

The characteristics of anaphylaxis in older adults
and the differences in these from those of adults
were evaluated in this study. There were some
limitations to this study; (1) although the sample
size was sufficient, it was conducted in a single
centre and did not reflect the general population,
(2) Our study groups did not have homogeneous
samples, since the older adult group represents
less than 10% of our study population, (3) the data
were limited to the patient records so there have
been variable quality of information in the medical
records. Despite these limitations, the study data
can be considered to be of guidance for further
larger scale multicentre studies.
CONCLUSION

The results of this study demonstrated that the
characteristics of anaphylaxis in older adults are
different from those of adults. Drugs are usually the
cause of anaphylaxis in older adults. Although skin
symptoms were seen most often in older adults,
cardiovascular symptoms were seen more
frequently than in adults. Adrenalin was adminis-
tered more frequently to older adults, and they
required hospitalization or ICU admission more
often.Themost important risk factors for anaphylaxis
in older adults weredetermined tobe comorbidities
and the use of ACE inhibitors and beta blockers.
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