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Original Paper

Anaphylaxis in an urban Belgian emergency
department: epidemiology and aetiology

Y. Mostmans1, M. Blykers1, P. Mols2, J. Gutermuth1, M. Grosber1, N. Naeije3

1Department of Dermatology, Universitair Ziekenhuis Brussel Brussel, Vrije Universiteit Brussel, Belgium,
2Service des Urgences et du SMUR, C.H.U. Saint-Pierre, Brussels, Belgium, 3Clinic of Immuno-allergology,
C.H.U. Brugmann, Brussels, Belgium

Objectives: Anaphylaxis is an emergency condition of which reliable epidemiological data are lacking. This
study focusses on epidemiology and aetiology of anaphylactic reactions in an urban Belgian emergency
department (ED).
Methods: Patient data were collected from 04/2009 to 04/2013.During this period, emergency doctors
completed a questionnaire for adult patients (w15 years) with anaphylaxis presenting at the ED. Inclusion
criteria were based on the Sampson criteria of anaphylaxis. Data were analysed using a Microsoft Excel
database.
Results: Anaphylaxis accounted for 0.04% of all emergency visits in this 4-year period. In both women and
men, dyspnoea and urticaria were noted most frequently. 51.7% of cases were possibly elicited by foods,
46.1% by drugs and 3.4% by hymenoptera stings. Women more often reported allergic diseases in their
personal history. 55.7% of patients, who had a history of allergy, reported a suspected food-related allergy,
24.6% a drug-related allergy and 8.2% a hymenoptera venom-related allergy. In 76.5% of patients who
reported a history of food allergy, food was the presumed elicitor of anaphylaxis. For patients with history
of drug allergy, 88.2% had a presumed drug anaphylaxis at the time of presentation at the ED. 81% of
cases presented with grade 4 or 5 anaphylaxis. With increasing age, the severity of anaphylaxis increased.
Higher tryptase levels correlated with a higher grade of anaphylaxis.
Conclusion: In this Belgian urban population, foods and drugs were by far the most common suspected
elicitors of anaphylaxis. Personal history of allergic diseases was present in more than half of the cases.

Keywords: Anaphylaxis, Belgium, Emergency department, Epidemiology, Aetiology

Abbreviations
ED emergency department;

GIT gastrointestinal tract;

NSAID nonsteroidal anti-inflammatory drugs;

WAO World Allergy Organisation

Introduction
Anaphylaxis is defined by Sampson et al. as a severe,

life-threatening, generalised or systemic hypersensi-

tivity reaction.1 It is characterised by the develop-

ment of life-threatening airway and/or breathing

and/or circulation problems usually associated with

skin and mucosal symptoms. Anaphylaxis is an emer-

gency condition with rapid onset and relatively short

duration time of reaction and is therefore often

poorly recognised.2 Although epidemiological data

of anaphylaxis have been reported in several studies,

reliable data and especially data for the Belgian

population are lacking.2,3

The diagnosis of anaphylaxis may be difficult in

poly-symptomatic patients without a clear positive

allergy history. The Sampson criteria of grading

and definition of anaphylaxis state that anaphylaxis

is probable if one of the following criteria are pre-

sent: (1) skin and/or mucosal tissue symptoms

together with respiratory involvement or severe

hypotension (systolic pressure below 90 mmHg)

and/or organic dysfunction, (2) the involvement of

at least two organ systems after recent exposure to

a likely allergen or (3) severe hypotension after

exposure to a known allergen.1

World Allergy Organisation guidelines differen-

tiate cofactors and risk factors in defining the severity

of an anaphylactic reaction.4 Risk factors include

age,5–7 asthma and other respiratory diseases,8–10

cardiovascular diseases,11–13 mastocytosis,14 clonal

mast cell disorders,15,16 severe atopic dermatitis

(more specifically for food anaphylaxis)17 and medi-

cations, such as beta-adrenergic blockers and
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angiotensin-converting enzyme (ACE) inhibi-

tors.12,13,18–20 Furthermore, deficiencies in mediator

degradation pathways can lead to more severe ana-

phylaxis.17 Pregnancy is not considered to be a risk

factor in previous literature, though these patients

are more vulnerable and thus more at risk of fatality

or hypoxic/ischaemic encephalopathy when anaphy-

laxis occurs.4 The most frequent co-factors that

make anaphylaxis more severe are exercise, intake

of ethanol or nonsteroidal anti-inflammatory drugs

(NSAID).21–24

Food is the most common trigger in children and

adolescents. Insect stings and medication are more

frequent triggers in adults.1,25

The severity of anaphylaxis can be classified

according to several systems. Sampson et al. classify

anaphylaxis in five grades in contrast to Ring and

Messmer who distinguish four grades of anaphylaxis,

where Grade I is restricted to skin symptoms only.1,26

A recent adjustment was made to these last criteria in

order to better distinguish Grade I anaphylaxis of

acute urticaria.27

Elevated tryptase levels support the clinical diagnosis

of anaphylaxis caused by triggers, such as hymenoptera

venom or drugs, in hypotensive patients. However,

tryptase alone is not a specific diagnostic tool for ana-

phylaxis. Usually, normal tryptase levels are found in

food-related anaphylaxis.27–29

In this study, we report on the epidemiology,

aetiology and clinical features of patients presenting

to a Belgian emergency department (ED) over a

period of 4 years.

Methods
Data on patients with anaphylaxis were collected pro-

spectively over a period of 4 years (April 2009 to April

2013). During this period, emergency physicians were

encouraged to complete a questionnaire for adult

patients (agei15 years) with anaphylaxis presenting at

the emergency room. Over this period, 230,878 patients

visited the ED of the Sint-Pieters Hospital, Brussels,

and 100 cases were diagnosed with anaphylaxis.

Diagnosis of anaphylaxis was based on the Sampson

criteria of grading and definition of anaphylaxis.1

Grade I anaphylaxis includes skin symptoms, such as

localised pruritus, flushing, urticaria, angioedema

and gastrointestinal tract (GIT) symptoms, such as

oral pruritus, oral ‘tingling’, mild lip swelling.

Grade II is probable if any of the following symptoms

are present: (1) skin symptoms, such as generalised

pruritus, flushing, urticaria and angioedema, (2) GI

symptoms, such as oral pruritus, oral ‘tingling’, mild

lip swelling, nausea and/or emesis, (3) respiratory

tract symptoms, such as nasal congestion and/or sneez-

ing, (4) neurological symptoms, such as change in

activity level. Grade III is probable if any of the

following criteria are present: (1) skin symptoms as

described above, (2) GI symptoms as described

above plus repetitive vomiting, (3) respiratory tract

symptoms, such as rhinorrhoea, marked congestion,

sensation of throat pruritus or tightness, (4) neurologi-

cal symptoms, such as change in activity level plus

anxiety, (5) cardiovascular symptoms, such as tachy-

cardia (increasew15 beats/minute). Grade IV is prob-

able if any of the following criteria are present: (1) skin

symptoms as described above, (2) GI symptoms as

described above plus diarrhoea, (3) respiratory tract

symptoms, such as any of the above plus hoarseness,

‘barky’ cough, difficulty swallowing, dyspnoea, wheez-

ing, cyanosis, (4) neurological symptoms, such as

‘Light headedness’, feeling of ‘pending doom’, (5) car-

diovascular symptoms, such as described above, plus

dysrhythmia and/or mild hypotension.

Grade V is probable if any of the following criteria

are present: (1) skin symptoms as described above,

(2) GI symptoms as described above plus loss of

bowel control, (3) respiratory tract symptoms, such

as any of the above plus respiratory arrest, (4) neuro-

logical symptoms, such as loss of consciousness,

(5) cardiovascular symptoms, such as severe brady-

cardia and/or hypotension or cardiac arrest.

Presence of all symptoms mentioned in the grading

system is not mandatory. The severity score should

be based on the organ system most affected, e.g.,

if grade III respiratory symptoms are present but

only grade I GI symptom, then the anaphylaxis

severity score would be ‘grade III’.

To prevent over-diagnosis of anaphylaxis, grade I

anaphylaxis cases according to the classification of

Sampson were not included in this database.30 Data

collection was based on emergency records combined

with the completed questionnaire. Collected data

were incorporated as standard operating procedure

in the ED during the study period. Study adherence

was continually controlled by administrative staff.

Collected data elements from the questionnaire and

medical files included age and sex, medical history

(including other allergic diseases), risk factors and

co-factors, such as presence of asthma or cardiopa-

thy, use of beta blocking agents, ACE-inhibitors,

intake of alcohol or NSAID drugs. Clinical symp-

toms, blood pressure and pulse and possible elicitors

of anaphylaxis were included. Follow-up was not

planned, since this study aimed to find the incidence

rates in the ED without follow-up in an allergy

department.

Bloodmast cell tryptase levels weremeasuredwith an

immunocap Tryptase Phadia 1000 with a limit of

quantification at 1 mg/l (measuring range: 1–200 mg/l).

Levels below 11.4 mg/l were considered normal accord-

ing to the manufacturer’s cut-off for peak tryptase. All

data were processed and analysed using a Microsoft
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Excel database.Relationships between (encoded) categ-

orical variables were determined using the Pearson’s

Chi-square test or Fisher exact test (for expected cell

count lower than 5). We defined a significance level

a5 0.05 for all examined cases.

Results
Epidemiology
Over a period of 4 years, 0.04% of all emergency

visits in adults presented with anaphylaxis. Forty-

five per cent were males and 55% were females.

The distribution of the incidence of anaphylaxis dif-

fered with age, showing higher numbers in patients

below the age of 50 years. Seventy-nine per cent of all

patients included in the study are of agev50 (Table 1).

Symptoms classified by organ affected and their
correlation with sex
In general, urticaria and dyspnoea were the most fre-

quently noted symptoms. Respectively, 82% and 61%

of all patients noted these symptoms. Twenty-six out of

48 patients with pharynx and larynx oedema (54.2%)

weremen. Thirty-five patients of 58 patients with gastro-

intestinal complaints (60.3%) were women (Table 1).

Vital parameters
Blood pressure and pulse were measured during man-

agement in the emergency room. Forty per cent of

patients had a systolic blood pressure under

100 mmHg. Men with anaphylaxis had a decrease

of their systolic pressure with increasing age, while

in women this trend was not observed. Furthermore,

57% of patients had a normal heart rate. Two per

cent had a bradycardia while 39% were tachycardia.

Two per cent needed to be resuscitated. There were

no cases of death registered (data not shown).

Etiology
In 89%, a possible elicitor could be suspected for the

anaphylaxis, while in 11% of cases, no specific aetiol-

ogy was suspected. Table 2 shows that 51.7% of cases

had a possible aetiology of food, 46.1% of drugs and

3.4% hymenoptera venom. In 4.5%, ED-specialists

indicate other causes, such as exercise, cat contact

or partial rupture of a hydatid cyst (Echinococcosis).

History of allergy comparing with recurrence
A total of 68% of patients reported a personal history

of allergic diseases. Table 3 shows that women indi-

cated more allergy in their history compared to

men. Furthermore, with increasing age, the number

of reported previous allergies increased. 55.7% of

patients who reported having an allergy in the past

had a suspected food-related allergy in their history,

24.6% a suspected drug-related allergy and 8.2% had

a suspected hymenoptera venom-related allergy.

Table 1 Age distribution and symptoms classified by organ affected.

Sex
Age
group

Count of
dyspnoea

Count of phar-
ynx and/or lar-
ynx oedema

Count of
bronchospasm

Count
of facial
oedema

Count
of
urticaria

Count of
digestive
symptoms

Count of
palmo
plantar
prurigo

Men
(n ¼ 45)

16–30
(n ¼ 11)

8 6 3 4 11 6 5

31–40
(n ¼ 14)

10 7 6 5 12 8 6

41–50
(n ¼ 12)

7 7 3 3 11 6 6

51–60
(n ¼ 7)

5 5 3 3 5 2 3

61–70
(n ¼ 1)

1 1 1 0 1 1 1

Men total 31 26 16 15 40 23 21
Women
(n ¼ 55)

,16
(n ¼ 2)

1 1 0 0 1 2 0

16–30
(n ¼ 16)

9 7 4 6 15 9 8

31–40
(n ¼ 12)

6 4 4 7 10 8 8

41–50
(n ¼ 12)

7 5 5 4 7 7 3

51–60
(n ¼ 9)

6 3 1 5 7 6 4

61–70
(n ¼ 2)

0 1 0 0 1 2 1

71–80
(n ¼ 2)

1 1 0 1 1 1 1

Women
total

30 22 14 23 42 35 25

Grand
total
(n ¼ 100)

61 48 30 38 82 58 46

Counts are defined as absolute numbers of individuals.
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14.8% reported an allergy towards respiratory aller-

gens (mostly hayfever). Nineteen per cent reported

asthma in the past (without specifying which type

of asthma).

76.5% of patients who reported a history of food

allergy had a suspected (recurrent) food elicitor

when presenting at the Sint-Pieters Hospital. For

patients with a history of drug allergy, 88.2% had a

suspected recurrence of a drug elicitor for the pre-

senting anaphylaxis (data not shown).

Classification of anaphylaxis
Eighty-one per cent of all patients presented with

grade 4 or 5 anaphylaxis according to the Sampson

criteria of grading and definition of anaphylaxis

(Fig. 1).

As age increased, severity of anaphylaxis increased.

When further analysed, this relationshipwas not signifi-

cant (P5 0.756169). Thirty-four of 41 patients (82.9%)

havinga suspecteddrug-relatedanaphylaxiswere classi-

fied as a grade 4 or 5 anaphylaxis. Thirty-seven of

46 patients (80.4%) having a supposable food-related

anaphylaxis and two of three patients (66.7%) having

a suspected hymenoptera anaphylaxis were classified

as a grade 4 or 5 anaphylaxis (data not shown).

Risk factors for severe anaphylaxis and
co-factors that amplify anaphylaxis
In total, 42%ofpatientshadbeen exposed toat least one

well-established risk factor or co-factor for anaphylaxis.

In men, asthma (22.2%) and alcohol intake (20%) were

the most frequent risk factor and co-factor. In women,

asthma also was the most frequent risk factor (16.4%)

Table 2 Suspected elicitors of anaphylaxis.

Sex

Suspected aetiology

Foods Drugs Hymenoptera venom Others

Men (n ¼ 38) 21 (55.3%) 15 (39.5%) 2 (5.3%) 2 (5.3%)
Women (n ¼ 51) 25 (49.0%) 26 (51.0%) 1 (2.0%) 2 (3.9%)
Grand total (n ¼ 89) 46 (51.7%) 41 (46.1%) 3 (3.4%) 4 (4.5%)

Data are given as total patient count and sex-specific percentage of suspected elicitors.

Table 3 Previous history of allergy.

Sex

History of allergy

Food Drugs Hymenoptera venom Respiratory allergens

Men (n ¼ 24) 13 (54.2%) 5 (20.8%) 2 (8.3%) 2 (8.3%)
Women (n ¼ 37) 21 (56.8%) 10 (27.0%) 3 (8.1%) 7 (18.9%)
Grand total (n ¼ 61) 34 (55.7%) 15 (24.6%) 5 (8.2%) 9 (14.8%)

Data are given as total patient count and sex specific percentage of suspected elicitors.

Figure 1 Classification of anaphylaxis. Data are shown as total patient count and sex and sorted by grade of severity of

anaphylaxis.
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but NSAID the most frequent co-factor (12.7%). Only

1.8% of all women reported alcohol consumption

prior to the anaphylaxis. Nineteen per cent of all

patients reported asthma (Table 4).

Tryptase values
Generally, tryptase was measured in 81% of all

patients diagnosed with anaphylaxis following initial

evaluation of the patient. A trend of higher median

tryptase levels was observed in cases of higher sever-

ity of anaphylaxis (Fig. 2A). Though, this relation

was statistically not significant (P 5 0.101504).

Although men seemed to have higher median tryp-

tase levels than women in case of severe anaphylaxis

(Fig. 2B), this gender difference was not significant

(P 5 0.745203). 43.2% of patients (35/81) had elev-

ated tryptase levels (cut-off 11.4 mg/l). Furthermore,

the highest average value of tryptase levels was

detected in patients with suspected drug-related ana-

phylaxis (19.45 mg/l). An average tryptase level of

12.97 mg/l was calculated for suspected food-related

anaphylaxis (data not shown).

Discussion
This is the first large prospective study on the epidemiol-

ogy of anaphylaxis in adults in a Belgian ED. 0.04% of

allEDvisitswerediagnosedasanaphylaxis.Theagedis-

tribution of anaphylaxis showed a higher incidence in

patients below the age of 50 years. Age distribution

numbers ofBrussels in 2008 contribute to these findings.

In 2008, 70% of all people living in Brussels were

younger than 50 years, therefore implicating that a

higher prevalence in patients below age of 50 is to be

expected.31 Second, this article shows the distribution

of symptoms accompanying anaphylaxis in a Belgian

urban population. In both men and women, dyspnoea

andurticariawere themost frequently noted symptoms.

Investigating the vital parameters, 2% had bradycardia

at admission on the emergency room. One of these two

patients had a daily antihypertensive treatment with a

beta-blocking agent. Another explanation for this bra-

dycardia could be the occurrence of a neurocardiogenic

reflex, triggered by cardiac mechanoreceptors and

enhanced by increased levels of serotonin, catechol-

amines, prostaglandins and nitric oxide that are

known to potentiate this reflex are elevated during

anaphylaxis.32

In our study, the two most common elicitors of

anaphylaxis were food (51.7%) and drugs (46.1%).

The urban localisation of our hospital may account

for the low incidence of hymenoptera venom anaphy-

laxis in our study.

The majority of patients (83%) with a drug-related

anaphylaxis were classified as a grade 4 or 5 anaphy-

laxis. This confirms previous studies indicating that

drug-related anaphylaxis is associated with more

severe clinical symptomology.33,34T
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In 76.5% of patients who reported a history of

food allergy, again food was the presumed elicitor

of anaphylaxis. For patients with history of drug

allergy, 88.2% had a presumed drug anaphylaxis at

the time of presentation at the ED. Nonetheless,

these data should be interpreted with caution. This

study does not elucidate whether re-exposure with a

previous elicitory allergen or a presumably second

food or drug allergen was the cause of this incident.

Indeed, a limitation of this study is that aetiology

was based on ED assessments and medical records

rather than on allergical diagnoses with confirmatory

skin testing, specific IgE analysis or provocation test-

ing when necessary.

In general, the reported risk factors and cofactors

are quite similar comparing men and women,

except for alcohol consumption. 20% of men

reported having alcohol intake before onset of ana-

phylaxis, in contrast to 1.8% of women.

To prevent over-diagnosis of anaphylaxis,

grade I anaphylaxis patients according to the classifi-

cations of Ring and Sampson were not included

Figure 2 (A) Tryptase levels and grade of severity. Data are shown as median of tryptase levels of different age groups, and

sorted by severity of anaphylaxis. (B) Higher tryptase levels in men in case of high graded anaphylaxis. Data are shown as

median of tryptase levels and sex, and sorted by severity of anaphylaxis.
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in our database. The majority of patients presented

with grade 4 or 5 anaphylaxis according to the Samp-

son criteria of grading and definition of anaphylaxis.

With increasing age, a statistically non-significant

increase of severity of anaphylaxis was observed.

The finding that age correlated with reaction severity

is consisted with previous literature.32–35

Tryptase levels were measured and classified

according to grade of anaphylaxis. As expected, elev-

ated tryptase levels correlated with a higher grade of

anaphylaxis confirming what we would expect from

previous literature.36 Furthermore, in case of high-

graded anaphylaxis, men had higher median tryptase

levels than women. Due to the relative small study

cohort per category of severity, these correlations

did not reach statistical significance. Nevertheless,

tryptase levels were not measured consistently for

all patients. In 81% of all cases, tryptase levels were

measured. 45.7% of those patients had tryptase

levels above 11.4 mg/l. On a general note, the

measured values were frequently lower than expected

from previous studies. Furthermore, in this study, no

baseline tryptase value was measured. Thus, we could

not apply the 20%z2 ng/ml over baseline rule that is

nowadays recommended to evaluate mast cell acti-

vation.37 Additionally, mastocytosis or other causes

of an elevated total tryptase level could not be

excluded.38 In our study, the highest average of tryp-

tase levels was detected when a drug-related anaphy-

laxis was suspected. The average tryptase level in

suspected food-related anaphylaxis was significantly

lower as to be expected from previous literature.4,39

Conclusion
This is the first large prospective study on incidence of

anaphylaxis in an ED in the Belgian population. Gener-

ally, the inner city population displayed the same charac-

teristics, concerning symptoms, tryptase levels, risk

factors and frequent elicitors, as previous cohorts from

Spain, the UK, Australia and Canada.2,3,32–36 Food

and drugs proved to be by far themost common elicitors

of anaphylaxis. Personal history of allergic diseases was

present in more than half of the cases, thus identifying

allergic patients as a population at risk.
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