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Summary
This guidance for the management of patients with hymenoptera venom allergy has been
prepared by the Standards of Care Committee (SOCC) of the British Society for Allergy and
Clinical Immunology (BSACI). The guideline is based on evidence as well as on expert opinion
and is for use by both adult physicians and pediatricians practising allergy. During the
development of these guidelines, all BSACI members were included in the consultation
process using a web-based system. Their comments and suggestions were carefully considered
by the SOCC. Where evidence was lacking, consensus was reached by the experts on the
committee. Included in this guideline are epidemiology, risk factors, clinical features,
diagnostic tests, natural history of hymenoptera venom allergy and guidance on undertaking
venom immunotherapy (VIT). There are also separate sections on children, elevated baseline
tryptase and mastocytosis and mechanisms underlying VIT. Finally, we have made
recommendations for potential areas of future research.
Keywords ACE inhibitor, anaphylaxis, baseline tryptase, bee, b-blocker, hornet, hymenoptera,
IgE, immunotherapy, venom, wasp
Submitted 5 March 2011; revised 1 April 2011; accepted 29 April 2011.

Executive Summary
1.

2.

3.

4.

Patients experiencing a systemic reaction (SR) to
wasp or bee stings should be referred to an allergy
specialist for investigation and management.
In the United Kingdom, wasp venom allergy is more
common. Bee venom allergy usually occurs in beekeepers, their household members or where there is
occupational risk.
Venom allergy is a common cause of anaphylaxis
and may be fatal. The main features of SRs are
rapid onset generalized urticaria, angio-oedema,
bronchospasm/laryngeal oedema and hypotension with collapse and loss of consciousness.
Hypotension is the dominant feature and may
occur alone.
Demonstration of venom-specific IgE is the cornerstone of diagnosis and skin testing (skin prick and
intradermal) remains the first line of investigation.
All patients should be tested to both venoms. While
double-positive intradermal skin tests to both bee
and wasp venoms are rare, dual-positive serumspecific IgE is common even in the presence of

5.

6.

7.

8.

9.

10.

clinical allergy to a single member of the hymenoptera family.
Baseline tryptase should be measured in all patients
with SRs, as those with raised levels have a higher
risk of severe SRs.
Patients with a history of SR should be immediately
provided with a written emergency management plan,
an adrenaline auto-injector and educated in its use.
Venom immunotherapy (VIT) is effective in 95% of
patients allergic to wasp venom and about 80% of
those allergic to bee venom.
VIT is recommended for all patients with a severe SR
after a sting and in many patients after a SR of
moderate severity.
VIT is usually not indicated for less severe stinginduced SRs unless additional risk factors are present
for example: a raised baseline tryptase, a high likelihood of future stings, (bee keeping, or occupational
exposure), or effect on quality of life (QOL).
Children generally have less severe reactions than
adults and a better prognosis and therefore VIT should
only be considered for the small percentage that have
severe sting-induced systemic allergic reactions.
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11.

12.

13.

14.

15.

16.

VIT must not be undertaken in the absence of
demonstrable venom-specific IgE. In patients with a
recent history of anaphylaxis or SR, where venomspecific IgE is not demonstrable, allergy testing
should be repeated.
VIT should be carried out only by allergy specialists
with experience and knowledge in this field and in
centres undertaking VIT in significant numbers of
patients and where the team has expertise in treating
anaphylaxis.
In the United Kingdom, the usual duration of VIT is 3
years. Longer or even life-long treatment in patients
with a raised baseline tryptase is not advocated in the
United Kingdom because this is not evidence-based.
Many patients with a raised baseline tryptase and a
SR have an indolent form of ‘mastocytosis’ and are at
higher risk of SRs during VIT although VIT remains
the treatment of choice.
An adrenaline autoinjector should be provided during up-dosing of VIT and British Society for Allergy
and Clinical Immunology (BSACI) also recommends
its long-term prescription for the following:
a. If during VIT the patient continued to experience allergic reactions
b. After VIT, those at continuing risk of multiple
stings, e.g. those with an occupational risk or a
beekeeper
c. After VIT, patients with an elevated baseline
tryptase or mastocytosis.
Patients should be advised on ways of minimizing
their risk of further stings.

prevalence of sensitization varies between 9.3% and
38.7% [3] in the adult population, large local reactions
(LLR) occur in 2.4–26.4% [3–6] and SRs in 0.3–7.5%
[5–10]. The differences between studies have been attributed at least in part to confounding variables including
geographical location, data collection technique, definition of anaphylaxis and degree of exposure. In bee keepers
and their family members, the sensitization rate to bee
venom is 30–60% [11], the prevalence of local reactions is
9–31%, and the prevalence of SRs is 14–32%. Venom
allergy is an important cause of anaphylaxis accounting
for about one quarter of cases where the cause was
determined in adults [12]. Fatalities following insect
stings are rare and occur in 0.03–0.48 per 100 000
inhabitants per year [2, 3, 11]. These data are largely from
studies carried out in the United States and Europe. There
are no published data on prevalence of hymenoptera
venom allergy from the United Kingdom. However, Pumphrey [12, 13] reported that between 1992 and 2001 in the
United Kingdom, 47 out of 214 deaths, due to anaphylaxis, were caused by bee or wasp stings and the average
age of death was 50 years [13].
Risk factors
The frequency of a systemic reaction is affected by the
following factors
i.

ii.

Introduction
This guidance is intended for use by specialists involved in
the investigation and management of patients with hymenoptera venom allergy. This updates the previous
BSACI position paper [1]. It is recommended that all
patients experiencing a SR in response to insect stings be
referred to an allergy specialist for further investigation.
Evidence for these recommendations was collected by
electronic literature search using the key words – hymenoptera, venom, allergy, VIT in combination with skin
test, anaphylaxis, mastocytosis, bee keeper, rush, ultrarush, protocols, antihistamine, epidemiology, cross reactivity, b-blockers, angiotensin-converting enzyme (ACE)
inhibitors, basophil activation test (BAT) and CD63. Each
article was assessed for its suitability.

iii.

iv.

Epidemiology
Questionnaire-based studies have shown that 56–94% [2]
of the population are stung by an insect of the hymenoptera family at least once in their lifetime. While the

v.

c

Preceding reaction: The risk for SRs in the normal
population is increased by 58% if preceded by a sting
within 2 months even if the first sting was well
tolerated [14]. The estimated risk of a SR is 5–15%
[7] after a previous LLR and 40–60% [15] after a SR.
Sensitization to venom: IgE sensitization to venom is
a risk factor for subsequent SRs [16]. However the
level of venom-specific IgE does not correlate with
the severity of the SR and some patients with barely
detectable venom-IgE can have near-fatal anaphylaxis [17, 18] In addition, positive skin tests and
venom-specific IgE are also found in patients without
a history of reactions or with only local reactions and
therefore these tests cannot be used as a screening
tool for severe venom allergy.
Venom: The risk for a SR is greater in a bee venom
sensitized patient compared with those sensitized to
wasp venom [11].
Bee keepers: Bee keepers are frequently stung and
most bee venom allergy occurs in bee keepers and
their household members. SRs are more common in
the early years of bee keeping and those who have
o15–25 stings per year are at higher risk for SRs
after bee stings compared with bee keepers receiving
4200 stings who appear to be protected [11].
Atopy: Venom allergy does not appear to be more
common in atopic individuals [9].
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The severity of a systemic reaction is affected by the
following factors
i.

ii.

iii.

Age: The majority of SRs in the pediatric age group
are cutaneous but in adults cardio-respiratory compromise is common [2, 19]. Near-fatal or fatal outcomes are extremely rare in children and more likely
to occur in those with elevated baseline serum
tryptase or mastocytosis and co-existing cardiac and
respiratory disease [2, 20].
Cardiac and respiratory disorders: Diseases compromising cardiac or respiratory reserve may increase
the severity of SRs [20]. Concurrent treatment with bblockers could adversely affect the response to adrenaline, and a recent study has shown that treatment
with ACE inhibitors is a risk factor for SRs [21, 22].
Baseline tryptase and mastocytosis: Tryptase is a
specific marker for mast cell and basophil degranulation in type-1 hypersensitivity reactions. Studies in
the last decade have shown that up to 25% of patients
experiencing severe anaphylaxis (i.e. with loss of
consciousness and/or cardiac arrest) have an elevated
baseline tryptase [23, 24] with or without systemic
mastocytosis. Interestingly, most of these patients do
not suffer from symptoms of mastocytosis as it is the
anaphylaxis to insect stings that prompts investigation [25]. There are reports of fatalities [26] from
insect stings in such patients as well as a higher rate
of adverse reactions to VIT [25].

Apinae

(family)

Entomology of hymenoptera
Insects of the order hymenoptera include bees, wasps and
ants. Stings from these insects can cause fatal anaphylaxis. Knowledge of this classification is helpful in the
management of hymenoptera venom allergy, particularly
with diagnostic testing and choosing the correct venom
for immunotherapy in patients who have experienced lifethreatening allergic reactions. The insects of hymenoptera
relevant to UK clinical practice (Fig. 1) are wasp (Vespula
vulgaris) and honey bee (Apis mellifera). Hornets (Vespa
crabo) are also found in Britain, but are relatively
uncommon and largely confined to southern parts of the
country. The description and habitat of these insects is
summarized in Table 1. The scientific and common
nomenclature of Hymenoptera insects worldwide are
listed in Table 2 [27].
Venom allergens
Hymenoptera venom contains several low molecular
weight components, but most are glycoproteins
(10–50 kDa). Vespids usually do not lose their sting after
stinging and hence are capable of stinging the victim
several times. In contrast, bees typically lose their barbed
sting. While bees release a large amount of venom per
sting (50–140 mg), the amount of venom in a vespid sting
is relatively less (2–17 mg). The venoms of relevance to UK
clinical practice are summarized in Table 3.

Hymenoptera

(Order)

Apocrita

(Sub order)

Aculeata

(Legion)

(Super family)

Apidae

Significant venom
cross-reactivity

Vespidae
(family)

Bombinae

Vespinae

Vespula

Apis mellifera

Dolichovespula

Bombus terrestris

Limited venom
cross-reactivity

Polistinae

Vespa

Polistes

Significant venom
cross-reactivity

Limited venom
cross-reactivity

Apis mellifera: honey bee; Bombus terrestris: Bumble bee; Vespula Species: wasp; Dolichovespula Species:
Yellowjacket, bald-faced hornet;Vespa: Hornet; Polistes: Paper wasp (not seen in United kingdom)
Fig. 1. Classification of hymenoptera insects relevant to UK practice.
c
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Table 1. Description and habitat of stinging insects in the United Kingdom
Image

Field stings–usual time of
year

Insect

Description

Wasp (Vespula vulgaris)

19 mm long, yellow head with black
stripes, black thorax with yellow sides,
yellow abdomen with black bands, black
antennae and yellow legs.

March–October

European Hornet (Vespa crabo)

35 mm long, reddish brown head, black and
brown shaded thorax, yellow and black
shaded abdomen.

March–October

Honey bee (Apis mellifera)

12.7–25.3 mm, covered with short dense
hair, usually golden brown and black,
abdomen striped.

March–October, occasionally
even in warm winter days

Bumble Bee (Bombus pascuorum,
Bombus lapidarius, Bombus
pratorum, Bombus terrestris,
Bombus lucorum, Bombus
hortorum)

19.1–38 mm head to tail, black and yellow
soft body hairs and appear fuzzy, often in
bands, some have orange or red in their
bodies, or entirely black.

February–October

Black bar below the image indicates relative size of the hymenoptera species, the dashed line indicates variation within the species (images obtained

with permission from http://www.naturalvisions.co.uk (wasp image) and from http://www.naturephoto-cz.eu (bee, bumble bee and hornet images).

There is substantial IgE and clinical cross-reactivity
between wasps and hornets (subfamily vespinae) [28–30].
There is only limited [31] specific IgE cross-reactivity
between wasp and bee venoms due to the hyaluronidase
component but this is rarely clinically relevant [32–35].
Paper wasps are not currently found in the United Kingdom but occur in other parts of Europe. There is limited
IgE cross-reactivity between wasp/hornet and paper wasp

venom [31]. Venoms from bumble bee and honey bee are
highly cross-reactive clinically which is consistent with
the degree of structural homology found in the enzymes
[36, 37]. About 75% of sera from patients allergic to honey
bee venom react to in vitro tests with bumble bee venom,
and 85% of sera from patients with a history of allergy to
bumble bee stings demonstrate positive tests to honey bee
venom [37]. However, bumble bee venom contains several
c
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Table 2. Scientific and common names of hymenoptera worldwide (reproduced and adapted with permission from Fernandez [27])
Scientific

UK

USA

Danish

Apis Mellifera
Bombus
Vespula

Honey bee
Bumble bee
Wasp

Honey bee
Bumble bee
Yellow Jacket

Honningbi
Bij
Havehumle/Humlebi Hommel
Hveps/Gedehams
Wesp

Dolicho-vespula

Wasp

Wesp

Faux Frelons Wespe

Vespa

Hornet

Hornet or aerial Hveps/Gedehams
Yellow Jacket
European Hornet Stor gedehams

Horzel

Vrais Frelons Hornisse

Polistes



Paper Wasp

Veldwesp

Guêpe poliste Feld-Wespe

Paper hveps

Dutch

French

German

Abeille
Biene
Vrai Bourdon Hummel
Guêpe
Wespe

Italian

Spanish

Ape
Bombo
Vespa
(Giallone)
Calabrone
americano
Calabrone
Europeo
Polistes

Abeja
Abejorro
Avispa
Avispa
Avispón
Avispa
Papelera

Not found in the United Kingdom and the Netherlands.

Table 3. Hymenoptera Venom Allergens relevant to UK practice

Venom
Honey bee (Apis mellifera)

Bumble bee (Bombus spp.)

Wasp (Vespula spp. and
Dolichovespula spp.)
Hornet (Vespa spp.)

Component (in bold are major
allergens)
Phospholipase A2 (PLA2)
Hyaluronidase
Acid Phosphatase
Mellitin
Allergen C (dipeptidylpeptidase)
Serine Protease
10 kDa protein
Phospholipase A2
Hyaluronidase
Acid Phosphatase
Protease (of tryptic amidase specificity)
Fraction-4
Antigen 5
Phospholipase A1
Hyaluronidase
Antigen 5
Phospholipase A1
Hyaluronidase

Called yellow jacket in the United States. Wasp species encountered in

United Kingdom is Vespula vulgaris.

minor allergens that are not found in honey bees [37]
(Table 3).
Thirty percent of patients with a clinical history of
hymenoptera venom allergy are positive to both bee and
wasp allergens on in vitro testing for serum-specific IgE
but clinical double-reactivity to apidae and vespidae is
rare [9, 38]. Double positivity seen in diagnostic tests,
particularly with in vitro methods, is due to 50% sequence
identity of hyaluronidases and cross-reactive carbohydrate allergenic determinants between venoms (hyaluronidases, acid phosphatase and phospholipase A2) and
plants (e.g. pollens). The double positivity seen with in
vitro methods can often be discriminated by skin tests [38]
where positive results are more likely to be seen only to
the venom to which the individual is truly sensitized.
c
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Intradermal skin tests rarely show double positives (33).
Another approach is to use RAST inhibition tests with
venoms and cross-reactive carbohydrate determinants
[35, 39, 40], but in the United Kingdom this remains a
research tool. A recent report has highlighted the utility of
estimation of IgE to species-specific recombinant major
allergens including Api m1 (bee venom) and Ves v5
(vespula) for identifying true sensitization when dual
positivity is present [41]. Results from all diagnostic tests
must be interpreted in the context of the clinical history
in order to choose the appropriate venom for immunotherapy.
Allergic reactions to hymenoptera venom
Minor local reactions to insect stings are normal and do
not warrant allergy testing. However, some local reactions
can be large and troublesome and are characterized by
oedema, erythema or pruritis. An area of induration with a
diameter of 410 cm and which peaks between 24 and 48 h
and then subsides is referred to as a LLR [42]. The
literature relating to LLR is poor and fragmentary. It is
estimated that the risk of developing a SR after a LLR is
relatively low (5–15%) and this observation is consistent
in adults and children [16, 19, 43]. Another study has
suggested that a LLR does not significantly increase the
risk of a SR to future stings [8].
SRs are usually of rapid onset within minutes of the
sting. They vary in severity, from minor urticaria through
to loss of consciousness (Table 5). Hypotension is the key
severe feature, but there is also a high incidence of
respiratory and cutaneous involvement. Patients with
severe SRs often suffer a feeling of impending doom.
In some patients, there is sudden hypotension, (collapse
and loss of consciousness) with no other features. Conjunctivitis may occur but is often not noticed; rhinitis
is uncommon. Rare manifestations are seizures and incontinence. Less commonly patients develop a biphasic anaphylactic response. Fatal reactions are rare but almost certainly
under-recognized. Where data was ascertained, insect stings
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Table 4. Natural history of venom allergy
Incidence of systemic reaction to
subsequent sting [numbers of
patients (or stings where specified)]

Nature of index
reaction
Mild/
Moderate systemic

Severe systemic

Systemic (severity not reported)

4/13 (31%) (bee)
2/7 (29%) (wasp)
2/14 (14%) (of stings; wasp/bee)
15/42 (36%) (wasp)
4/9 (44%) (bee)
4/9 (44%) (wasp/bee/hornet)
0/11 (0%) (of stings)
6/18 (33%) (of patients; wasp/bee)
8/74 (11%) (wasp/yellow jacket/
hornet/bee)
15/25 (60%) (bee)
10/17 (59%) (wasp)
3/33 (9%) (wasp)
3/7 (43%) (bee)
3/7 (43%) (wasp/bee/hornet)
3/14 (21%) (of stings; wasp/bee)
11/41 (27%) (wasp/bee)
8/10 (80%) (of patients; wasp/bee)
7/12 (58%) (wasp/bee)
72/119 (61%) (wasp/yellow jacket/
hornet/bee)

Nature of subsequent sting

Author

Challenge sting
Challenge sting
Challenge sting
Challenge sting
Challenge sting
Challenge sting
Field sting
Field sting
Field sting

Blaauw and Smithuis [144]
Blaauw and Smithuis [144]
Engel et al. [146]
Kampelmacher and van der Zwan [147]
Kampelmacher and van der Zwan [147]
Parker et al. [148]
Savliwala and Reisman [149]
Reisman et al. [47]
Schuberth et al. [150]

Challenge sting
Challenge sting
Challenge sting
Challenge sting
Challenge sting
Field sting
Field sting
Field sting
Challenge sting
Field sting

Blaauw and Smithuis [144]
Blaauw and Smithuis [144]
Kampelmacher and van der Zwan [147]
Kampelmacher and van der Zwan [147]
Parker et al. [148]
Savliwala and Reisman [149]
Lantner and Reisman [151]
Reisman et al. [47]
Hunt et al. [44]
Settipane et al. [46]

Response to subsequent stings in patients who have previously sustained a systemic reaction.

challenge, i.e. 42% had no reaction to sting [44]. This effect
has been demonstrated in response to both field stings and
sting challenge in untreated patients. A SR was less likely
after a mild–moderate SR than if the initial reaction had
been severe. Children do particularly well; one study
showed that 81% with a history of mild generalized
reactions did not react to a subsequent sting and no reaction
was more severe than the preceding one [45].
In routine clinical practice, it may be difficult to
quantify the risk of anaphylaxis in a patient with a history
of mild–moderate SR. In one study, the severity of a SR to
a subsequent sting was reduced in 45% of patients, similar
in 43% and in only 12% more severe [46]. However, the
course can also be variable: a series of stings may result in
a generalized reaction, no reaction, and then another
generalized reaction. When the initial SR is mild (cutaneous features only) the prognosis in adults is good: in
one study 98% of patients had either a similar or no
reaction to the subsequent sting [47]. A more recent study
has shown that a less severe SR to hymenoptera insect
sting is a risk factor for anaphylaxis to future stings
although the proportion with preceding mild (cutaneousonly) SRs was not specified [22]. A problem with interpreting older studies is that other risk factors such as
raised baseline tryptase, which would influence outcome,
were not recognized. Reasons for the variable outcome are
not well understood but may include the interval from the
last sting (the longer the interval the lower the risk of

Table 5. Classification of systemic allergic reactions to bee or wasp stings
Type

Severity

Features

Systemic

Mild

Pruritus, urticaria, erythema, mild
angio-oedema, rhinitis, conjunctivitis
Mild asthma, moderate angio-oedema,
abdominal pain, vomiting, diarrhoea,
minor and transient hypotensive
symptoms (light headedness, dizziness)
Respiratory difficulty (asthma/laryngeal
oedema), hypotension, collapse or loss of
consciousness, Rare: double
incontinence, seizures, loss of colour
vision

Moderate

Severe

accounted for one quarter of all anaphylactic deaths in the
United Kingdom each year [12]. In fatal cases, the average
time from sting to death was 10–15 min [13].
Natural history
A substantial proportion of patients (20–100% in different
studies) with a history of a generalized reaction to a sting
have no such reaction to a subsequent sting; that is,
spontaneous improvement is common (Table 4). This was
evident from the original double-blind placebo-controlled
trial of pure VIT, where after 6–10 weeks treatment, only
58% of the group on placebo injections had a SR to sting
c
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another generalized reaction), the patient’s immune response at the time of the sting (this will change over time),
the dose of venom injected, and the site of the sting.
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Table 6. Unusual non-allergic manifestations attributed to hymenoptera
insect stings [53–61]
Type

Manifestations

CNS

Clinical features
When taking a medical history it is helpful to classify the
severity of each sting as local or systemic and any SR as
mild, moderate or severe as this influences management.
Table 5 shows a classification of systemic allergic reactions to stings.
Venom allergy in children
Hymenoptera stings in children occur usually during
outdoor play. Children with venom allergy are usually
non-atopic and those with food allergy are not at
increased risk [48]. LLR are common in children and no
further investigation is necessary.
The prevalence of SRs to hymenoptera stings in the
pediatric population is unknown [48]. Most children with
systemic allergic reactions to insect stings have skin
manifestations only. A small percentage of children will
have more severe sting-induced systemic allergic reactions but fatal reactions are rare [12, 49, 50]. The severity
of the initial reaction is of prognostic value. In children
with a history of a mild SR, there was no SR to 91% of
subsequent stings. 32% of children who have moderate–
severe SRs to insect stings have reactions of similar
severity following re-stings [51]. When subsequent SRs
have occurred in children almost all were less severe and
none more severe [43]. The risk of systemic allergic
reactions to subsequent stings declines slowly with time
although the risk of a SR can persist in up to 20% on longterm follow-up [51, 52].
Non-allergic manifestations
Rare toxic reactions can occur with multiple simultaneous
stings manifesting as delayed haemolysis, nephropathy,
coagulopathy and neurological symptoms. There are isolated
case reports of unusual reactions attributed to hymenoptera
insect stings [53–61]. There is no evidence that these are IgEmediated although the underlying mechanisms are not
known. A multi-disciplinary approach with input from
other specialists may be required and treatment is usually
conservative. Reports of unusual reactions to hymenoptera insect stings are summarized in Table 6. Immunotherapy is not indicated and should not be attempted.
Factors influencing the risk of a future reaction
Sensitization per se and levels of venom-specific IgE do
not predict the likelihood and severity of a future reaction
[2]. As with field stings, the negative predictive value of a
c
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Acute disseminated encephalopathy
Guillain Barré Syndrome
Myasthenia Gravis
Peripheral Neuritis
Haematological Thrombocytopenia Purpura
Henoch–Schonlein Purpura
Haemolysis
Coagulation defects
Muscle
Rhabdomyolysis with acute renal failure
Renal
Acute Renal Failure due to interstitial nephritis/tubular
damage
Nephrotic syndrome
Respiratory
Alveolar Haemorrhage
Eye
Direct sting causing corneal damage and cataract
Renal failure, rhabdomyolysis, cerebral oedema,
Toxic (from
haemolysis, clotting disorders, sting site necrosis.
multiple
stings usually
450)
CNS, central nervous system.

sting challenge in assessing clinical reactivity is poor and
therefore not recommended in routine clinical practice
[62]. An elevated baseline tryptase increases the risk and
severity of a SR. Clinical factors must also be considered
for example the patient’s occupation influencing the likelihood of further stings, the interval from the last sting
and the severity of the initial SR.
Investigations for hymenoptera venom allergy
All patients with a history of SRs should be referred to an
allergy specialist for further investigation. A detailed
history is key to accurate diagnosis. A clear account of
the symptoms and progression of the allergic reaction
following the sting should be obtained. Details of the
timing of previous stings and subsequent allergic reactions are important. Clues to enable identification of the
culprit insect should be sought, e.g. if there was a known
wasp’s nest or whether the insect left the stinger behind
(bees usually leave a barbed stinger behind). The treatment provided including scrutiny of emergency room
records may aid the decision on whether to offer immunotherapy.
Demonstration of venom-specific immunoglobulin E
i.

Skin testing: Skin testing is the gold standard investigation for hymenoptera venom allergy because a result
is immediately available during the initial consultation
and provides greater discrimination between bee and
wasp sensitization than serum-specific IgE to whole
venom. Skin tests are also more often positive than
serum-specific IgE and correlate better with history.
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ii.

iii.

Serology alone may thus result in under-diagnosis or
incorrect identification of the insect [38]. Skin prick
testing (SPT) should be undertaken with standardized
venom extracts (1–100 mg/mL) [3] with both bee and
wasp venoms and positive (histamine) and negative
controls. A weal diameter of at least 3 mm greater than
the negative control indicates the presence of specific
IgE. If SPT are negative in patients with a strong
clinical history, intradermal testing (IDT) is recommended using concentrations of between 0.001 and 1
mg/mL venom [3, 4, 63, 64]. A volume of 0.03 mL of the
extract is injected intradermally to raise a bleb of
diameter 3–5 mm and an increase in weal diameter of
3 mm at 20 min is considered positive [65]. A lower
starting concentration for IDT can be considered in
patients with a history of severe anaphylaxis. SRs have
been reported during skin testing, hence these investigations should be carried out only by experienced
personnel and in a clinic where treatment for anaphylaxis is readily available.
Serum-specific IgE: This should be undertaken in a clinical pathology accredited laboratory. Serum-specific
IgE is estimated by standardized solid phase enzyme
immunoassay and a level of X0.35 kU/L considered
positive. Skin test reactivity and levels of serumspecific IgE do not correlate with clinical reactivity
and hence the result must be interpreted in conjunction
with clinical history. Serum-specific IgE should be used
as an adjunct to skin testing, particularly when the
latter are negative or indeterminate. Double positivity
to wasp and bee venom occurs in about 30% of
patients, where the patient is clinically allergic to only
one insect [38] and is often due to cross-reactivity of
venom-specific IgE with certain carbohydrate ligands
[40]. Skin testing, particularly intradermal skin testing
usually clarifies the situation; intradermal double
positivity is uncommon [38].
Baseline tryptase: A significant proportion of patients presenting with anaphylaxis to hymenoptera
sting have an elevated (411.4 mg/L) baseline tryptase
[23, 24]. Such patients fall into the ‘mastocytosis’
spectrum and further investigations including bone
marrow examination to exclude systemic mastocytosis
or monoclonal mast cell activation syndrome [23, 24,
66, 67] may be necessary. The majority of these
patients do not have any evidence of systemic mastocytosis or urticaria pigmentosa. It has been reported
that patients with elevated baseline tryptase with or
without systemic mastocytosis develop significantly
more severe, mostly cardiovascular anaphylactic
sting reactions as opposed to those with normal
baseline tryptase [68]. Interestingly, the latter group
experience urticaria and angio-oedema more often
than patients with elevated baseline tryptase who
often present with flushing as a dominant cutaneous

Table 7. Investigations in Hymenoptera venom allergy (References see
Table 8)
Aimed result

Test details

Demonstration of
specific
IgE to bee and
wasp venom

Skin prick test (10–100 mg/mL) standardized venom
extract
Intradermal test (0.001–1 mg/mL) standardized bee
and wasp venom extract
Serum specific IgE standardized enzyme
immunoassay

Serum total IgE
Baseline serum
tryptase
Others

iv.

v.

If baseline tryptase is elevated consider follow-up
investigations for systemic mastocytosis
Consider follow up investigations for systemic
mastocytosis including bone marrow studies for
histology, immunophenotyping and c kit
mutations.

symptom [68]. Baseline tryptase should be checked in
all patients with a history of SRs [23–25, 66, 68, 69].
Serum total IgE: This is generally regarded as a nonspecific marker but there is limited evidence [70] that
a total serum IgE of 4250 kU/L is more likely to
indicate asymptomatic sensitization and such
patients may be protected from severe anaphylactic
shock and loss of consciousness, i.e. only mild–
moderate SRs occur. However, this interesting observation requires confirmation in a larger patient
population. A summary of investigations for hymenoptera venom allergy is shown in Table 7.
BAT: This is currently a research tool and is not routinely
available in UK National Health Service laboratories.
Basophil activation is analysed in whole blood by flow
cytometry following incubation with appropriate standardized allergens. Surface expression of CD63/203c is
used as a surrogate for basophil activation. BAT correlates well with serum-specific IgE and has comparable
sensitivity and specificity to skin tests and serumspecific IgE [71–74]. One study [75] suggested that BAT
could predict adverse reactions during VIT but this
finding could not be confirmed [76]. BAT is an expensive
investigation requiring specialized equipment and skilled
personnel and currently has no role in the routine
diagnosis of hymenoptera venom allergy or monitoring
or predicting adverse reactions to VIT. Comparison of the
performance of skin testing with in vitro allergy testing is
summarized in Table 8.

Sources of error in diagnosis
The following are the most common reasons for diagnostic
error:
1.

c

Insect identification – a common error is for patients to
state the insect was a bee, when it was a wasp. This
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Table 8. Performance of skin tests (ST), basophil activation test (BAT) and serum-specific IgE (SSIgE) in hymenoptera venom allergy [71–74]
Sensitivity

Specificity

Study

ST

Serum specific
IgE

BAT

ST

Ebo et al. 2007 [71]
Sturm et al. 2004 [74]
Erdmann et al. 2004 [72]
Sainte-Laudy et al. 2000 [73]

81.8%
93%,w
100%
85%

86.4%
91.2%
76%
88%

83.8%
87.7%
92%
100%

Not reported
Not determined
Not reported
Not reported

Serum specific
IgE

BAT

100%
91.2%
85%

100%
87.7%
80%

Intradermal skin test (IDT).
w

Skin prick test (SPT).

information should not be accepted at face value without further questioning and more detailed history.
2. Double-positive serum-specific IgE (positive to both
bee and wasp venoms) when the patient is allergic to
one only [38]. This can often be clarified by skin prick
or intradermal tests supported by the history. If doubt
remains, assay of specific IgE to major venom allergens using the recombinant allergens Api m1 and Ves
v5 often identifies the causative insect [41].
3. Difficulty in interpreting skin tests. This is a less
common problem but skin test weals to venom may be
small and only positive at higher concentrations [77].
4. False negative serum-specific IgE. This is not uncommon.
a. In one series where there was a negative serumspecific IgE and negative SPT in patients with a
clear history of SR, IgE blots revealed positive
venom-specific IgE in 75% [78].
b. In patients with SRs, the serum-specific IgE is
negative in about 18% but the IDT is negative in
only about 2% (C. Lim, personal communication).
A North American series reported negative serumspecific IgE and skin tests in 18% of patients with a
previous history of SR but on sting challenge only
two of 14 (14%) developed a SR. This compared
with positive sting challenges in 30 of 141 (21%)
subjects with evidence of specific IgE [79].
Management
1. Minimize exposure to further stings (see Appendix A).
2. Provision of management plan for self-treatment of
acute allergic reactions: Patients with a history of SR
and those with elevated baseline tryptase or mastocytosis and where appropriate their carers (or guardians/
parents) should be trained to self-manage allergic
reactions. This should include provision of a written
treatment plan with appropriate instructions on the
use of antihistamine and self-injectable adrenaline
and to adopt a supine posture with legs raised should
they develop symptoms of hypotension. With children, appropriate liaison with the school is recommended. Patients with previous SRs may also be
advised to wear a medical alert bracelet.
c
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3.

4.

VIT: This is the only specific treatment that is currently available for patients with a history of SR to a
hymenoptera insect sting. Currently in the United
Kingdom, licensed standardized allergen extracts
(Pharmalgens, ALK ABELLÓ, Hungerford, UK) are
available for honey bee (A. mellifera) and wasp
(Vespula spp). The venom extracts are used for VIT to
honey bee and wasp sting allergy respectively. In
patients with a history of anaphylaxis to hornets, VIT
with Vespula spp. venom should provide effective
treatment for both wasp as well as hornet stings due
to significant allergenic cross-reactivity (Fig. 1)
[80–83]. Epidemiological studies suggest a 60–70%
risk of further SR to a future sting with a reduction of
risk after VIT to o5% [44, 84]. VIT is 95–100% and
about 80% successful in preventing SRs in wasp and
bee sting allergy, respectively [44, 85–89]. Patients
with venom-specific IgE and an elevated baseline
tryptase or mastocytosis have a dual mechanism for
anaphylaxis, and VIT reduces the risk of a systemic
allergic reaction and by corollary fatal reactions.
Importantly, VIT has been shown to induce a clinically
significant improvement in health-related QOL in patients with anaphylactic reactions as well as generalized
non-life-threatening responses to yellow jacket stings
[90, 91]. This is often an important consideration in
selecting patients for immunotherapy.
VIT is recommended for all patients with a severe SR
after a sting and in many patients after a SR of moderate
severity. VIT is usually not indicated for sting-induced
cutaneous SRs but may be considered in the presence of
additional risk factors for example: raised baseline
tryptase, age, likelihood of future stings, (bee keeping,
or occupational exposure), remoteness from medical
help, effect on QOL, patient preference and co-morbid
conditions. VIT is not indicated in patients with a history
of only local reactions irrespective of their severity.

Indications for venom immunotherapy in children
VIT should be considered for the small percentage of
children who have severe sting-induced systemic allergic
reactions. It is likely that they will have similar severe
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Box 1. Indications for VIT
Yes

Sometimes

Not usually

No

Systemic reaction with
hypotensionlaryngeal
oedemaasthma
Must have positive venom
specific IgE

Mild asthma, moderate angio-oedema,
abdominal pain, vomiting, diarrhoea, mild
hypotensive symptoms (light headedness,
dizziness)
In those at high risk of further stings, e.g.
beekeeper/proximity to bees, or occupational
exposure, e.g. fruit farmers, gardeners, etc.
Other factors, e.g. proximity to medical help,
patient preference, effect on quality of life.

Cutaneous systemic reaction, e.g.
cutaneous: urticaria1/ mild
angio-oedema

Local reaction
Toxic reaction
Any systemic
reaction,
independent of
severity, if
negative specific
IgE

Co-morbid conditions including asthma or other respiratory disease, cardiac conditions, raised baseline plasma tryptase/mastocytosis constitute ‘risk

factors’ and should be carefully considered before making a decision for VIT.
Box 2. Precautions with VIT
VIT is contraindicated in patients with brittle asthma or chronic severe asthma, although may be cautiously initiated in patients with moderately severe
asthma after establishing good control.
VIT should not be initiated in patients with psychiatric disorders that will interfere with compliance.
The effects of VIT in patients with disorders of the immune system such as active systemic autoimmunity, immunodeficiency and lymphoid
malignancies are not known and therefore the decision to offer treatment should be based on an individual ‘risk-benefit’ analysis.
VIT should not be initiated in pregnancy but may be continued during pregnancy in patients on maintenance therapy who have tolerated VIT well.
However the patient should be informed of the risk of anaphylaxis even during maintenance treatment that could potentially affect the foetus.
In patients on ACE inhibitors and b-blockers (see following sections)
Tricyclic antidepressants should ideally be withdrawn before commencement of VIT and replaced if appropriate by selective serotonin reuptake
inhibitors (SSRI) because of potential drug interaction (arrhythmia and hypertension) with adrenaline.

significantly higher with bee venom compared with vespid
immunotherapy [98, 100, 107]. The significant variation in
reported rates of SRs between studies have been attributed
at least in part to differences in patient selection criteria for
VIT, methods of grading SRs, use of antihistamine premedication and dose regimens (in particular cumulative
doses in accelerated protocols).
Rush and ultrarush methods are usually reserved for
special circumstances and require in-patient management,
which almost certainly explains their unpopularity in the
United Kingdom. However, given the convenience and
relative cost-effectiveness of accelerated protocols, these
may be considered in selected lower risk cases.
Irrespective of the protocol employed, once the maintenance dose is achieved, further injections are administered regularly at intervals of 4–8 weeks for the remaining
period [108]. The optimum target maintenance dose is 100
mg [108]. However, with treatment failures (i.e. those who
develop SRs despite a maintenance dose of 100 mg) an
increase in maintenance dose to 150–200 mg should be
considered and this approach has been shown to confer
protection in some patients only [108, 109]. However, if
there are severe SRs to 100 mg, caution should be exercised,
the dose reduced and if further SRs occur, VIT discontinued.
In patients with a raised baseline serum tryptase, recurrent
SRs to VIT may result for two reasons: (i) failure of
desensitization, and (ii) mast cell abnormality independent
of specific IgE. There is no evidence that the latter would be
ameliorated by further VIT.

reactions with subsequent stings. Symptoms and signs
include: bronchospasm and/or upper-airway oedema
and/or hypotension [51]. However, VIT is not indicated for
the majority of children who have less severe SRs (urticaria
and angio-oedema distant from the sting site) [45] (Box 1
and 2).
Protocols for venom immunotherapy (Appendix B). The
time required to reach the maintenance dose varies
according to the induction protocol employed. Most UK
centres use conventional [92–95] or slow up-dosing regimens (490% respondents in a national audit [96]). This
requires a minimum of 12 weeks with weekly up-dosing.
Rush up-dosing [97–99] takes place over 4–7 days and
ultrarush [99–101] over 1–2 days. Cluster up-dosing
[102–104] comprises a modified rush protocol with several
injections at 15–30 min intervals each week reaching
maintenance dose in 7 weeks. These protocols have been
established with some success and some of the studies are
summarized in Table 9.
Some studies have shown comparable safety profiles
[98–100, 103–106] for conventional and accelerated protocols. Most studies have shown that the accelerated VIT
protocols are associated with a significant increase in the
incidence of SRs compared with conventional protocols [97,
101, 102, 107]. This was confirmed in a large multi-centre
European study, where rapid dose increase was associated
with increased risk of side-effects [107]. These studies have
also shown that irrespective of the protocol the SR rate is
c
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HB, honey bee; YJ, yellow jacket; VIT, venom immunotherapy.

Muller et al. 2002 [154]

Hunt et al. 1978 [44]

Youlten et al. 1995 [153]

Ewan & Stewart 1993 [152]

Rush

Cluster

46 (rush, 4 days), 21 (ultra-rush1, 6 h) and 217 (ultra-rush-2,
3 h 40 min)
1st: 7–9 days;
2nd : 3–6 days;
3rd: 2 days
Rush
Cluster

Conventional
Ultra-rush

Various protocols in 19
European centres combined
analysis
Conventional
Conventional

Protocol

HB, wasp
BV

HB, YJ
HB, YJ

HB, vespula

67%

12%

Bee venom

Bee and Wasp

Bee and wasp

Bee and wasp

HB, YJ and Hornet
HB, YJ, Wasp

HB

Rush (28%), ultra-rush-1 YJ, HB
(28%) and ultra-rush-2
(6.9%)
1st: 22%;
HB and wasp
2nd:14%;
3rd: 10%
27%
HB, wasp and Polistes
5.2%

12%
39%

6%
8.6%

20%

Systemic reactions (SR) % Venom/s

Rush
7%
11%
Ultra-rapid (50 mg, day-1, 2
doses of 50 mg on day-15 and
one 100 mg injection on day45
26 (727 injections)
Conventional prospective study 23% wasp
10% bee
1.1% severe requiring
parenteral treatment
109 (2735 injections)
7.5% initial
2.1% maintenance
59 patients, three treatment Single-blind placebo-controlled No reported systemic
reactions
study; first dose 0.1 mg, 10groups including placebo,
fold dose increase every
whole body extract (WBE)
30 min until 10 mg is reached
and venom
or patient develops systemic
or large local reaction.
Subsequent weekly doubling
dose increments
52, 26 patients premedicated Double-blind placebo-controlled No reported systemic
study, rush protocol in 4 days
reactions
with terfenadine and 26 with
placebo during induction
phase

52

Berchtold et al. 1992 [102]

101
258 (51 children, 201 adults)

33

Bernstein et al. 1989 [103]

Sturm et al. 2002 [98]
Birnbaum et al. 2003 [100]

97
52

Laurent et al. 1997 [97]
Bernstein et al. 1994 [104]

1055

284

Birnbaum et al. 1993 [106]

Brehler et al. 2000 [99]

1410
57

44 children
35

840

No. of subjects

Lockey et al. 1990 [94]
Reimers et al. 2000 [101]

Chipps et al, 1980 [93]
Wyss et al. 1993 [95]

Mosbech et al. 2000 [107]

Study

Table 9. Summary of different VIT protocols and associated systemic reaction

—

Most SR within 30 min. Severe – 3 (0.5%) requiring
adrenaline, early onset at 3, 7 and 17 min Mild SR
common. Late SR42 h were mild: rhinitis and minor
urticaria.
80% within 30 min, 90% within 1 h.
5.5% 42 h
Sting Challenge:
1. Venom group: 5% urticaria only
2. WBE group: 69% SRs
3. Placebo group: 58% SRs

Adrenaline not needed in any one
50 mg over 2–3 h on day-1 and maintenance dose
achieved over 3 weeks.
50 mg over 2–3 h on day-1 and maintenance dose
achieved over 3 weeks.
DBPC study with terfenadine and placebo premedication.
Terfenadine group reduced local and cutaneous
systemic reactions only, no effect on cardio-respiratory
symptoms
More systemic reactions with HB
More systemic reactions with HB (30%) than YJ (3%) and
wasp (6%)

No severe systemic reactions in any group

DBPC study with fexofenadine; helped local reactions and
generalized skin reactions including urticaria, pruritis
and angio-oedema less in fexofenadine group
Ultra-rush protocol-2 with lesser cumulative dose was
safer

No severe systemic reactions, all systemic reactions to bee
venom

Mild systemic reactions only, inhaled/injected adrenaline
used in six subjects, one subject kBP; risk factors:
females, accelerated protocols and bee venom

Comment
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duration of treatment and current NICE guidelines in the
United Kingdom on the use of omalizumab do not allow its
use in VIT. Therefore although not recommended, anti-IgE
therapy is a strategy that could be considered in exceptional
cases.

Antihistamine pre-medication. Pre-medication with antihistamine before injection in rush immunotherapy
reduces the frequency and severity of local and mild SRs
[101, 102, 110] but not anaphylaxis. A recent study in
patients undergoing bee venom VIT did not confirm the
enhancement of efficacy with antihistamine pre-medication as previously suggested [111]. Therefore, it is worth
considering antihistamine prophylaxis in those who repeatedly experience local or mild SRs to VIT.

Venom immunotherapy and mastocytosis. In mastocytosis uncontrolled proliferation of mast cells occurs in
tissue thus pre-disposing to severe anaphylaxis as well as
exaggerated responses to exogenous insults such as drugs
(e.g. aspirin, non-steroidal anti-inflammatory drugs,
RCM) and insect stings. Even in relatively milder variants
of mastocytosis, insect stings may induce severe anaphylaxis [23, 24]. However, VIT is only recommended for
patients with a SR and raised baseline tryptase in the
presence of specific IgE. The available data are conflicting
on how well VIT is tolerated by patients with indolent
forms of systemic mastocytosis and urticaria pigmentosa
[25, 69]. The two reported studies involved relatively
small cohorts of patients with indolent mastocytosis and
employed both conventional and cluster up-dosing protocols. While Bonadonna et al. [69] did not pre-medicate
with antihistamine, Gonzalez de Olano et al. [25] premedicated a significant proportion of their patients. It is
difficult to assess the efficacy and safety of VIT in
mastocytosis based on the data from these two small but
important studies. Nevertheless, based on the data from
the latter two reports and other relatively smaller case
series it has been suggested that VIT should be carried out
cautiously in this group of patients [121]. Furthermore, as
the safety of accelerated VIT protocols has not been
clearly established in those with mastocytosis, up-dosing
with conventional schedules is recommended.
Currently, there are no data available on the long-term
efficacy of VIT in patients with mastocytosis. In view of
the severe pre-VIT anaphylaxis to field stings in this
group, some authors have advocated continuation of
VIT indefinitely if well tolerated [25, 69] although
in the United Kingdom the standard recommendation is
for 3 years treatment and for these patients to continue to
carry emergency treatment including adrenaline.
Patients with a history of a SR but who lack specific IgE,
should not be offered VIT but require emergency management and provision of an adrenaline auto-injector.

Venom immunotherapy and b-blockers. b-blockers inhibit
some of the pharmacological effects of endogenous as well
as exogenously administered adrenaline in anaphylaxis and
enhance the end organ effects of released mediators. One
study reported that patients on b-blockers were nine times
more likely to be hospitalized after anaphylaxis to radiocontrast medium (RCM) suggesting a more prolonged and
severe reaction [112]. Therefore, b-blockade can make
anaphylaxis more protracted and difficult to treat [20, 113].
Hence, caution should be exercised when undertaking
allergen-specific immunotherapy in patients on b-blockers
and only considered in exceptional circumstances.
In patients with hypertension, b-blockers should be
ideally replaced with alternative agents before commencement of VIT.
If co-morbid cardiac conditions are present withdrawal
requires careful consideration and discussion with the
patient’s cardiologist or general practitioner. If a risk-benefit
analysis suggests treatment with a b-blocker is essential,
appropriate measures should be put into place to mitigate
the additional risk and only patients with severe venom
allergy considered for VIT [114].
If b-blockers are continued, VIT must be carried out
cautiously. Glucagon activates adenyl-cyclase without
involving the b-receptor on the cell membrane [115, 116].
Therefore, glucagon should be available and administered
promptly if the patient fails to respond to adrenaline in
anaphylaxis. Another strategy to consider would be to
withdraw b-blockade during up-dosing and recommence
after the patient has reached the maintenance dose.
Venom immunotherapy and angiotensin-converting
enzyme inhibitors. Case reports raised concern about the
concurrent use of ACE inhibitors in patients undergoing VIT
[117]. Until recently no studies had reported on patients
taking ACE inhibitors during VIT. However, in a retrospective study over 6 years of 79 patients undergoing VIT,
17 had been on ACE inhibitors for a mean of 72 months.
During VIT there were no SRs in these patients compared
with a SR rate of 21% in the other 62 patients [118].

When to discontinue venom immunotherapy. In UK practice, a duration of 3 years for VIT is recommended [51,
122–124]. There are no specific biomarkers that can reliably
assess how long to continue in individual cases. There are
also conflicting views with Mueller proposing that a negative IDT at the end of VIT predicts long-term protection [124]
and Golden suggesting continuing risk despite negative skin
test [125]. Live sting challenges are not recommended in
routine clinical practice for assessment of treatment success
since they have poor reproducibility [62, 122, 126, 127].

Venom immunotherapy and anti-immunoglobulin E. There
are case reports of anti-IgE therapy with omalizumab reducing the risk of SRs during induction of VIT in patients who
have either failed treatment or in those with mastocytosis
[119, 120]. However, there are no data on dose regimens, or
c
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Hymenoptera insect sting

Local reaction only

Prescribe adrenaline auto-injector while
patient is awaiting investigation
No further investigations.
Adrenaline auto-injector not required

Systemic reaction
Check baseline tryptase. If increased
consider as a significant ‘risk factor’

Mild
e.g. cutaneous
involvement

Moderate
e.g. mild asthma, angio-oedema, GI
or mild hypotensive symptoms

Severe
e.g. hypotension,upper airway
oedema, bronchospasm

Skin test (SPT± IDT) and
Serum-specific IgE

Skin test (SPT± IDT) and
Serum-specific IgE

Skin test (SPT± IDT) and
Serum-specific IgE

Both negative

Either positive

VIT not usually indicated
unless likelihood of resting is high or elevated
baseline tryptase*

Both negative

Either positive

VIT sometimes indicated
depending on ‘risk factors’
and clinical features*

If severe and the history is
convincing, re-investigate in
2–3 months

Either positive

VIT recommended*

*Continue adrenaline auto-injector in all patients at risk of a systemic reaction
who do not undergo VIT; for those undergoing VIT see section venom
immunotheropy and mastocytosis
Fig. 2. Schematic representation of diagnosis and management of hymenoptera venom allergy (bee and wasp venom). IDT, intradermal testing; SPT,
skin prick test; VIT, venom immunotherapy.

The majority of patients at the end of 3–5 years of VIT
have detectable specific IgE despite being protected from
future stings [124]. Long-term follow-up studies have shown
that the cumulative risk for SRs is 5–15% in adults and at
least 5% in children after 5–13 years and 10–15 years off
VIT, respectively [51, 122, 124]. Although one study suggested a longer duration of VIT was associated with fewer
relapses, confounding factors were that most (80%) were bee
allergic and baseline tryptase status was unknown [124].
There was also a very high re-sting rate (62%) unlike that in
United Kingdom.
VIT administered indefinitely has been proposed in
patients with mastocytosis on the basis of four deaths
[128–130]. However of these four patients at least one, and
probably two, who died after discontinuing bee VIT, were
stung by a wasp. The third patient failed immunotherapy, which was then discontinued after 2.5 years,
following allergic reactions during VIT, a field sting and
skin testing. In the fourth patient, VIT was successful in that
venom-specific IgE became negative, so the death is attributable to the mastocytosis rather than the IgE-mediated
component of the disease. Hence there is no evidence to
support indefinite VIT in mastocytosis and this cannot be
recommended in the United Kingdom without further
evaluation [108, 121, 128–130].
Who should carry an adrenaline autoinjector following
venom immunotherapy. All patients undergoing VIT
should carry an adrenaline auto-injector during up-dosc
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ing. Although not evidence-based, BSACI also recommends that the following groups are provided with an
adrenaline autoinjector even after successful up-dosing
and completion of VIT:
1.

2.
3.

Those at continuing risk of multiple stings, for example
a gardener with an occupational risk of multiple wasp
stings or a beekeeper after bee VIT.
If during immunotherapy the patient continued to
experience allergic reactions.
Patients with an elevated baseline tryptase or mastocytosis.

Effect of venom immunotherapy in children
VIT reduces the frequency and severity of SRs among
children who have previously had moderate-severe SRs [45,
51]. The prolonged benefit is greater than that seen in adults
and persists for many years after stopping treatment [51, 52].
A schematic pathway for the management of hymenoptera venom allergy is shown in Fig. 2.
Practical aspects of venom immunotherapy
As with other forms of immunotherapy, safety measures
are paramount. VIT should be carried out only by a
specialist with experience and knowledge in this field.
Children should undergo skin testing and receive immunotherapy in the same way as adults. Shorter induction
protocols such as rush and ultrarush protocols can be used
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reaction) followed by careful dose escalation and premedication with antihistamine considered.

to reduce the number of hospital visits, but their use must
be limited to specialist centres [131].
Safety measures
a.

Mechanism of venom immunotherapy

Assessment of a patient before injection: Before each
injection the patient should be asked a series of questions. Establish if there were any late-reactions (systemic
or large local) to the last injection and if so the nature,
severity, time of onset and treatment. Enquire if stung
during the interval and if so the nature of any reaction.
Pre-treatment measurements: Measure baseline pulse,
blood pressure and peak expiratory flow rate (PEFR). With
accelerated protocols check pulse, blood pressure and
PEFR at baseline and before each dose escalation step.
Administration of correct allergen and dosage: The
name and identity of the patient must be checked
before administration of the injection.
Any changes in the patient’s medical status (e.g.
having been diagnosed with a cardiac/respiratory
condition; commencement on a b-blocker or other
medication) should be enquired before each injection.
Injections should not be administered if the patient
has an intercurrent infection, particularly those
affecting the respiratory tract or during sepsis.
The correct venom, dosage and shelf life of the
product should be checked by two health professionals experienced in VIT before administration.
Although not mandatory, it is good clinical practice to
document the batch number of the product that has
been administered in the patient’s hospital records.
Injections must be given by the subcutaneous route
and appropriate precautions taken to ensure that the
venom is not given intravascularly.
Patients must be observed for a minimum of 60 min
following each injection. It is important to ensure that
the patient is well before discharge including measurement of PEFR (pulse and blood pressure where appropriate) and documentation of local reactions.

A VIT questionnaire for assessment before VIT injections
is shown in Appendix C.

VIT exerts its effects by modulating both T and B cell
responses to allergen [132]. The early production of IL-10
and induction of T cell ‘anergy’ appears to be the key event
in this process [133–135]. Allergen immunotherapy has
been shown to increase production of IL-10 by antigen
presenting cells, including B cells, monocytes and macrophages, a phenomenon that might lead to the increased
generation of IL-10 secreting T regulatory cells
(CD4(1)CD25(1)Foxp3(1) cells) [134, 136]. Furthermore,
increased production of TGF-b has also been reported
following allergen immunotherapy and has been shown to
contribute to regulatory T cell function. IL-10 initiates T
cell ‘anergy’ or ‘hyporesponsiveness’ to venom by blocking tyrosine phosphorylation of CD28 and inhibiting
CD28 co-stimulatory signal [137, 138].
VIT induces an early shift in the Th1/Th2 balance, i.e.,
there is a change from a Th2 to Th1 dominant pattern [139].
With rapid VIT initiation protocols, there was a marked
reduction in in vitro proliferation of peripheral blood mononuclear cells to venom and IL-4/IL-5 production together
with an increased generation of IFN-g and IL-10 within days
[139, 140]. Addition of anti-IL-10 antibodies to cell cultures
prevented the downregulation of venom-induced proliferation showing that IL-10 played a key role in T cell ‘anergy’
or ‘hyporesponsiveness’ [134]. Also, there is some evidence
that IL-10 inhibits IgE-dependent mast cell activation,
which may explain the efficacy of VIT despite the continued
detection of venom-specific IgE in most patients at the end
of the treatment phase [141].
VIT is also associated with an increase in venomspecific IgG4 and a gradual decrease in specific IgE, with
a consequent increase in IgG4 : IgE ratio [142–145]. The
increase in venom-specific IgG4 after VIT is greater in
wasp-allergic patients compared with bee-allergic
patients although no correlation was found between
reactions to sting challenges and venom-specific IgG4,
IgE or IgG4 : IgE ratio [142–145].

Dosage adjustment

Future research areas

b.

c.

d.

e.

f.

g.

h.

i.

a.
b.

c.

This is necessary when patients miss scheduled injections during the induction and maintenance phases.
In the event of LLR (410 cm), a dose reduction to the
previous tolerated dose in the initial course is recommended. In patients with recurrent troublesome local
reactions, pre-medication with an antihistamine should
be considered or the dosage split between different sites.
In patients developing SRs to VIT, the subsequent dose
should be reduced (depending upon the severity of the

1.
2.
3.

4.

c

Epidemiological studies to determine the prevalence
of hymenoptera venom allergy in United Kingdom.
Natural history of venom allergy in patients not
undergoing VIT.
Investigation of the role of recombinant allergens in
enhancing the sensitivity and specificity of diagnostic testing in hymenoptera venom allergy.
Studies to investigate the efficacy, safety and duration of VIT in patients with increased mast cell load.
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5.
6.
7.

8.
9.
10.

Feasibility of sublingual VIT and other routes of administration including a direct intralymphatic approach.
Prospective controlled studies to assess safety and efficacy of standardized aqueous and depot venom extracts.
Newer approaches for VIT including using modified
recombinant allergen, T cell epitopes and DNA
vaccination.
Studies on the role of anti-IgE during up-dosing to
reduce reactions.
Studies on the role of antihistamine pre-medication.
Effect of VIT on QOL in children.
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Nasreen Khan, Rita Mirakian, Ian Pollock, Richard Powell,
Angela Simpson and Samantha Walker. We would like
thank Karen Brunas, a non-medical lay person, who
reviewed a draft of these guidelines and whose suggestions lead to changes in the final document. Also, special
thanks to Pia Huber for her valuable help in editing and
incorporating critiques provided by the members of SOCC.
Conflicts of interests were recorded by the SOCC, none
jeopardized unbiased guideline development.
These guidelines inform the management of venom
allergy. Adherence to these guidelines does not constitute
an automatic defence for negligence and conversely nonadherence is not indicative of negligence. It is anticipated
that these guidelines will be reviewed 5 yearly.

10 Onbasi K, Onbasi O, Eminbeyli L, Kaynak C. Prevalence and alternative
therapy methods for bee and wasp
allergy in Van. Allergy 2008; 63:
246–7.
11 Muller UR. Bee venom allergy in beekeepers and their family members.
Curr Opin Allergy Clin Immunol 2005;
5:343–7.
12 Pumphrey RS. Lessons for management
of anaphylaxis from a study of fatal
reactions. Clin Exp Allergy 2000; 30:
1144–50.
13 Pumphrey RS. Fatal anaphylaxis in the
UK, 1992–2001. Novartis Found Symp
2004; 257:116–28.
14 Pucci S, Antonicelli L, Bilo MB, Garritani MS, Bonifazi F. Shortness of interval between two stings as risk factor for
developing Hymenoptera venom allergy. Allergy 1994; 49:894–6.
15 Golden DB. Insect sting allergy and
venom immunotherapy: a model and a
mystery. J Allergy Clin Immunol 2005;
115:439–47.
16 Golden DB. Practical considerations in
venom immunotherapy. Allergy Asthma Proc 1997; 18:79–83.
17 Day JH, Buckeridge DL, Welsh AC. Risk
assessment in determining systemic reactivity to honeybee stings in stingthreatened individuals. J Allergy Clin
Immunol 1994; 93:691–705.
18 Golden DB, Breisch NL, Hamilton RG
et al. Clinical and entomological factors
influence the outcome of sting challenge studies. J Allergy Clin Immunol
2006; 117:670–5.

2011 Blackwell Publishing Ltd, Clinical & Experimental Allergy, 41 : 1201–1220

1215

19 Schuberth KC, Lichtenstein LM, KageySobotka A, Szklo M, Kwiterovich KA,
Valentine MD. An epidemiologic study
of insect allergy in children. I. Characteristics of the disease. J Pediatr 1982;
100:546–51.
20 Muller UR. Cardiovascular disease and
anaphylaxis. Curr Opin Allergy Clin
Immunol 2007; 7:337–41.
21 Stumpf JL, Shehab N, Patel AC. Safety
of Angiotensin-converting enzyme inhibitors in patients with insect venom
allergies. Ann Pharmacother 2006; 40:
699–703.
22 Rueff F, Przybilla B, Bilo MB et al.
Predictors of severe systemic anaphylactic
reactions in patients with Hymenoptera
venom allergy: importance of baseline
serum tryptase-a study of the European
Academy of Allergology and Clinical
Immunology Interest Group on Insect
Venom Hypersensitivity. J Allergy Clin
Immunol 2009; 124:1047–54.
23 Haeberli G, Bronnimann M, Hunziker T,
Muller U. Elevated basal serum tryptase
and hymenoptera venom allergy: relation to severity of sting reactions and to
safety and efficacy of venom immunotherapy. Clin Exp Allergy 2003; 33:
1216–20.
24 Ludolph-Hauser D, Rueff F, Fries C,
Schopf P, Przybilla B. Constitutively
raised serum concentrations of mastcell tryptase and severe anaphylactic
reactions to Hymenoptera stings. Lancet 2001; 357:361–2.
25 Gonzalez de Olano D, varez-Twose I,
Esteban-Lopez MI et al. Safety and

1216 M. T. Krishna et al

26

27

28

29

30

31

32

33

34

35

effectiveness of immunotherapy in patients with indolent systemic mastocytosis presenting with Hymenoptera
venom anaphylaxis. J Allergy Clin Immunol 2008; 121:519–26.
Wagner N, Fritze D, Przybilla B, Hagedorn M, Rueff F. Fatal anaphylactic
sting reaction in a patient with mastocytosis. Int Arch Allergy Immunol
2008; 146:162–3.
Fernandez J. Distribution of vespid
species in Europe. Curr Opin Allergy
Clin Immunol 2004; 4:319–24.
Mueller U, Reisman R, Wypych J et al.
Comparison of vespid venoms collected
by electrostimulation and by venom
sac extraction. J Allergy Clin Immunol
1981; 68:254–61.
Reisman RE, Mueller U, Wypych J,
Elliott W, Arbesman CE. Comparison of
the allergenicity and antigenicity of yellow jacket and hornet venoms. J Allergy
Clin Immunol 1982; 69:268–74.
Hoffman DR. Allergens in hymenoptera
venom. VI. Cross reactivity of human
IgE antibodies to the three vespid venoms and between vespid and paper
wasp venoms. Ann Allergy 1981; 46:
304–9.
Reisman RE, Wypych JI, Mueller UR,
Grant JA. Comparison of the allergenicity and antigenicity of Polistes venom
and other vespid venoms. J Allergy Clin
Immunol 1982; 70:281–7.
Hoffman DR. Allergens in Hymenoptera venom. XXV: the amino acid sequences of antigen 5 molecules and the
structural basis of antigenic cross-reactivity. J Allergy Clin Immunol 1993; 92:
707–16.
King TP, Lu G, Gonzalez M, Qian N,
Soldatova L. Yellow jacket venom allergens, hyaluronidase and phospholipase: sequence similarity and antigenic
cross-reactivity with their hornet and
wasp homologs and possible implications for clinical allergy. J Allergy Clin
Immunol 1996; 98:588–600.
Wypych JI, Abeyounis CJ, Reisman RE.
Analysis of differing patterns of crossreactivity of honeybee and yellow jacket venom-specific IgE: use of purified
venom fractions. Int Arch Allergy Appl
Immunol 1989; 89:60–6.
Caruso B, Bonadonna P, Severino MG et
al. Evaluation of the IgE cross-reactions among vespid venoms. A possible
approach for the choice of immunotherapy. Allergy 2007; 62:561–4.

36 Stapel SO, Waanders-Lijster de RJ, van
Toorenenbergen AW, de GH. Allergy to
bumblebee venom. II. IgE cross-reactivity between bumblebee and honeybee venom. Allergy 1998; 53:769–77.
37 Hoffman DR, Jacobson RS. Allergens in
Hymenoptera venom. XXVII: bumblebee venom allergy and allergens. J
Allergy Clin Immunol 1996; 97:812–21.
38 Egner W, Ward C, Brown DL, Ewan PW.
The frequency and clinical significance
of specific IgE to both wasp (Vespula)
and honey-bee (Apis) venoms in the
same patient. Clin Exp Allergy 1998;
28:26–34.
39 Hemmer W. [Cross-reactivity to honeybee and wasp venom]. Hautarzt 2008;
59:194–9.
40 Jappe U, Raulf-Heimsoth M, Hoffmann
M, Burow G, Hubsch-Muller C, Enk A.
In vitro hymenoptera venom allergy
diagnosis: improved by screening for
cross-reactive carbohydrate determinants and reciprocal inhibition. Allergy
2006; 61:1220–9.
41 Muller UR, Johansen N, Petersen AB,
Fromberg-Nielsen J, Haeberli G. Hymenoptera venom allergy: analysis of
double positivity to honey bee and
Vespula venom by estimation of IgE
antibodies to species-specific major allergens Api m1 and Ves v5. Allergy
2009; 64:543–8.
42 Severino M, Bonadonna P, Passalacqua
G. Large local reactions from stinging
insects: from epidemiology to management. Curr Opin Allergy Clin Immunol
2009; 9:334–7.
43 Mauriello PM, Barde SH, Georgitis JW,
Reisman RE. Natural history of large
local reactions from stinging insects.
J Allergy Clin Immunol 1984; 74:
494–8.
44 Hunt KJ, Valentine MD, Sobotka AK,
Benton AW, Amodio FJ, Lichtenstein
LM. A controlled trial of immunotherapy in insect hypersensitivity. N Engl J
Med 1978; 299:157–61.
45 Valentine MD, Schuberth KC, KageySobotka A et al. The value of immunotherapy with venom in children with
allergy to insect stings. N Engl J Med
1990; 323:1601–3.
46 Settipane GA, Chafee FH. Natural history of allergy to Hymenoptera. Clin
Allergy 1979; 9:385–90.
47 Reisman RE, Dvorin DJ, Randolph CC,
Georgitis JW. Stinging insect allergy:
natural history and modification with

c

48

49

50

51

52

53

54

55

56

57

58
59

60

61

62

venom immunotherapy. J Allergy Clin
Immunol 1985; 75:735–40.
Novembre E, Cianferoni A, Bernardini
R et al. Anaphylaxis in children: clinical and allergologic features. Pediatrics 1998; 101:E8.
Settipane GA, Boyd GK. Prevalence of
bee sting allergy in 4,992 boy scouts.
Acta Allergol 1970; 25:286–91.
Barnard JH. Studies of 400 Hymenoptera
sting deaths in the United States. J
Allergy Clin Immunol 1973; 52:259–64.
Golden DB, Kagey-Sobotka A, Norman
PS, Hamilton RG, Lichtenstein LM. Outcomes of allergy to insect stings in
children, with and without venom immunotherapy. N Engl J Med 2004; 351:
668–74.
Gruchalla RS. Immunotherapy in allergy to insect stings in children. N Engl
J Med 2004; 351:707–9.
Arcieri ES, Franca ET, de Oliveria HB,
De Abreu FL, Ferreira MA, Rocha FJ.
Ocular lesions arising after stings by
hymenopteran insects. Cornea 2002;
21:328–30.
Brumlik J. Myasthenia gravis associated with wasp sting. JAMA 1976;
235:2120–1.
Burke DM, Jellinek HL. Nearly fatal
case of Schoenlein–Henoch syndrome
following insect bite. AMA Am J Dis
Child 1954; 88:772–4.
Chao YW, Yang AH, Ng YY, Yang WC.
Acute interstitial nephritis and pigmented tubulopathy in a patient after wasp
stings. Am J Kidney Dis 2004; 43:
e15–e19.
Freye HB, Ehrlich B. Acute myocardial
infarction following hymenoptera envenomation. Allergy Proc 1989; 10:
119–26.
Gale AN. Insect-sting encephalopathy.
Br Med J (Clin Res Ed) 1982; 284:20–1.
Lin CC, Chang MY, Lin JL. Hornet sting
induced systemic allergic reaction and
large local reaction with bulle formation and rhabdomyolysis. J Toxicol Clin
Toxicol 2003; 41:1009–11.
Mukhopadhyay A, Fong KF, Lim TK.
Diffuse alveolar haemorrhage: a rare
reaction to insect sting. Respirology
2002; 7:157–9.
Tanphaichitr VS, Tuchinda M. Severe
thrombocytopenic purpura following a
bee sting. Ann Allergy 1982; 49:
229–31.
Franken HH, Dubois AE, Minkema HJ,
van der HS, de Monchy JG. Lack of

2011 Blackwell Publishing Ltd, Clinical & Experimental Allergy, 41 : 1201–1220

BSACI venom allergy guidelines

63

64
65

66

67

68

69

70

71

72

73

c

reproducibility of a single negative
sting challenge response in the assessment of anaphylactic risk in patients
with suspected yellow jacket hypersensitivity. J Allergy Clin Immunol 1994;
93:431–6.
Hunt KJ, Valentine MD, Sobotka AK,
Lichtenstein LM. Diagnosis of allergy to
stinging insects by skin testing with
Hymenoptera venoms. Ann Intern Med
1976; 85:56–9.
Valentine MD. Allergy to stinging insects. Ann Allergy 1993; 70:427–32.
Dreborg S, Frew AJ. Position Paper:
allergen standardization and skin tests.
Allergy 1993; 48:49–54.
Bonadonna P, Perbellini O, Passalacqua
G et al. Clonal mast cell disorders in
patients with systemic reactions to Hymenoptera stings and increased serum
tryptase levels. J Allergy Clin Immunol
2009; 123:680–6.
Metcalfe DD, Schwartz LB. Assessing
anaphylactic risk? Consider mast cell
clonality. J Allergy Clin Immunol 2009;
123:687–8.
Potier A, Lavigne C, Chappard D et al.
Cutaneous manifestations in Hymenoptera and Diptera anaphylaxis: relationship with basal serum tryptase. Clin
Exp Allergy 2009; 39:717–25.
Bonadonna P, Zanotti R, Caruso B et al.
Allergen specific immunotherapy is
safe and effective in patients with systemic mastocytosis and Hymenoptera
allergy. J Allergy Clin Immunol 2008;
121:256–7.
Sturm GJ, Heinemann A, Schuster C
et al. Influence of total IgE levels on
the severity of sting reactions in Hymenoptera venom allergy. Allergy 2007;
62:884–9.
Ebo DG, Hagendorens MM, Schuerwegh AJ et al. Flow-assisted quantification of in vitro activated basophils in
the diagnosis of wasp venom allergy
and follow-up of wasp venom immunotherapy. Cytometry B Clin Cytom
2007; 72:196–203.
Erdmann SM, Sachs B, Kwiecien R,
Moll-Slodowy S, Sauer I, Merk HF. The
basophil activation test in wasp venom
allergy: sensitivity, specificity and
monitoring specific immunotherapy.
Allergy 2004; 59:1102–9.
Sainte-Laudy J, Sabbah A, Drouet M,
Lauret MG, Loiry M. Diagnosis of
venom allergy by flow cytometry. Correlation with clinical history, skin tests,

74

75

76

77

78

79

80

81

82

83

84

specific IgE, histamine and leukotriene
C4 release. Clin Exp Allergy 2000;
30:1166–71.
Sturm GJ, Bohm E, Trummer M, Weiglhofer I, Heinemann A, Aberer W. The
CD63 basophil activation test in Hymenoptera venom allergy: a prospective
study. Allergy 2004; 59:1110–7.
Kosnik M, Silar M, Bajrovic N, Music E,
Korosec P. High sensitivity of basophils
predicts side-effects in venom immunotherapy. Allergy 2005; 60:1401–6.
Eberlein-Konig B, Schmidt-Leidescher
C, Behrendt H, Ring J. Predicting
side-effects in venom immunotherapy
by basophil activation? Allergy 2006;
61:897.
Green-Graif Y, Ewan PW. Diagnostic
value of the skin-prick test and RAST
assay in insect sting allergy. Clin Allergy 1987; 17:431–8.
Ewan P, Deighton J, Lachmann PJ.
Detection of IgE antibody to venom
antigens by Western blotting in patients with negative RAST. Allergy
1993; 48:116; Abstract.
Golden DB, Kagey-Sobotka A, Norman
PS, Hamilton RG, Lichtenstein LM. Insect sting allergy with negative venom
skin test responses. J Allergy Clin Immunol 2001; 107:897–901.
Wicher K, Reisman RE, Wypych J et al.
Comparison of the venom immunogenicity of various species of yellow
jackets (genus Vespula). J Allergy Clin
Immunol 1980; 66:244–9.
Hoffman DR. Allergens in Hymenoptera venom. XVI: studies of the structures and cross-reactivities of vespid
venom phospholipases. J Allergy Clin
Immunol 1986; 78:337–43.
Blanca M, Garcia F, Miranda A et al.
Determination of IgE antibodies to Polistes dominulus, Vespula germanica
and Vespa crabro in sera of patients
allergic to vespids. Allergy 1991; 46:
109–14.
Hamilton RG, Wisenauer JA, Golden
DB, Valentine MD, Adkinson NF Jr
Selection of Hymenoptera venoms
for immunotherapy on the basis of
patient’s IgE antibody cross-reactivity.
J Allergy Clin Immunol 1993; 92:
651–9.
Muller U, Thurnheer U, Patrizzi R, Spiess
J, Hoigne R. Immunotherapy in bee sting
hypersensitivity. Bee venom versus
wholebody extract. Allergy 1979; 34:
369–78.

2011 Blackwell Publishing Ltd, Clinical & Experimental Allergy, 41 : 1201–1220

1217

85 Gillman SA, Cummins LH, Kozak PP Jr,
Hoffman DR. Venom immunotherapy:
comparison of ‘‘rush’’ vs ‘‘conventional’’ schedules. Ann Allergy 1980;
45:351–4.
86 Mosbech H, Malling HJ, Biering I et al.
Immunotherapy with yellow jacket
venom. A comparative study including
three different extracts, one adsorbed
to aluminium hydroxide and two unmodified. Allergy 1986; 41:95–103.
87 Muller U, Helbling A, Berchtold E. Immunotherapy with honeybee venom
and yellow jacket venom is different
regarding efficacy and safety. J Allergy
Clin Immunol 1992; 89:529–35.
88 Urbanek R, Karitzky D, Forster J. Hyposensitisation treatment with pure bee
venom (author’s translation). Dtsch
Med Wochenschr 1978; 103:1656–60.
89 Adolph J, Dehnert I, Fischer JF, Wenz
W. Results of hyposensitization with
bee and wasp venom. Z Erkr Atmungsorgane 1986; 166:119–24.
90 Oude Elberink JN, de Monchy JG, van
der HS, Guyatt GH, Dubois AE. Venom
immunotherapy improves health-related quality of life in patients allergic
to yellow jacket venom. J Allergy Clin
Immunol 2002; 110:174–82.
91 Oude Elberink JN, van der HS, Guyatt
GH, Dubois AE. Immunotherapy improves health-related quality of life of
adult patients with dermal reactions
following yellow jacket stings. Clin
Exp Allergy 2009; 39:883–9.
92 Ramirez DA, Londono S, Evans R III
Adverse reactions to venom immunotherapy. Ann Allergy 1981; 47:
435–9.
93 Chipps BE, Valentine MD, Kagey-Sobotka A, Schuberth KC, Lichtenstein
LM. Diagnosis and treatment of anaphylactic reactions to Hymenoptera
stings in children. J Pediatr 1980;
97:177–84.
94 Lockey RF, Turkeltaub PC, Olive ES,
Hubbard JM, Baird-Warren IA, Bukantz
SC. The Hymenoptera venom study. III:
safety of venom immunotherapy.
J Allergy Clin Immunol 1990; 86:
775–80.
95 Wyss M, Scheitlin T, Stadler BM, Wuthrich B. Immunotherapy with aluminum hydroxide adsorbed insect venom
extracts (Alutard SQ): immunologic
and clinical results of a prospective
study over 3 years. Allergy 1993; 48:
81–6.

1218 M. T. Krishna et al
96 Diwakar L, Noorani S, Huissoon AP,
Frew AJ, Krishna MT. Practice of venom immunotherapy in the United
Kingdom: a national audit and review
of literature. Clin Exp Allergy 2008;
38:1651–8.
97 Laurent J, Smiejan JM, Bloch-Morot E,
Herman D. Safety of Hymenoptera venom rush immunotherapy. Allergy
1997; 52:94–6.
98 Sturm G, Kranke B, Rudolph C, Aberer
W. Rush Hymenoptera venom immunotherapy: a safe and practical protocol for high-risk patients. J Allergy Clin
Immunol 2002; 110:928–33.
99 Brehler R, Wolf H, Kutting B, Schnitker
J, Luger T. Safety of a two-day ultrarush insect venom immunotherapy
protocol in comparison with protocols
of longer duration and involving a
larger number of injections. J Allergy
Clin Immunol 2000; 105:1231–5.
100 Birnbaum J, Ramadour M, Magnan A,
Vervloet D. Hymenoptera ultra-rush
venom immunotherapy (210 min): a
safety study and risk factors. Clin Exp
Allergy 2003; 33:58–64.
101 Reimers A, Hari Y, Muller U. Reduction
of side-effects from ultrarush immunotherapy with honeybee venom by
pretreatment with fexofenadine: a double-blind, placebo-controlled trial. Allergy 2000; 55:484–8.
102 Berchtold E, Maibach R, Muller U. Reduction of side effects from rush-immunotherapy with honey bee venom by
pretreatment with terfenadine. Clin Exp
Allergy 1992; 22:59–65.
103 Bernstein DI, Mittman RJ, Kagen SL,
Korbee L, Enrione M, Bernstein IL. Clinical and immunologic studies of rapid
venom immunotherapy in Hymenoptera-sensitive patients. J Allergy Clin
Immunol 1989; 84:951–9.
104 Bernstein JA, Kagen SL, Bernstein DI,
Bernstein IL. Rapid venom immunotherapy is safe for routine use in the
treatment of patients with Hymenoptera anaphylaxis. Ann Allergy 1994;
73:423–8.
105 Golden DB, Valentine MD, Kagey-Sobotka A, Lichtenstein LM. Regimens of
Hymenoptera venom immunotherapy.
Ann Intern Med 1980; 92:620–4.
106 Birnbaum J, Charpin D, Vervloet D.
Rapid Hymenoptera venom immunotherapy: comparative safety of three
protocols. Clin Exp Allergy 1993; 23:
226–30.

107 Mosbech H, Muller U. Side-effects of
insect venom immunotherapy: results
from an EAACI multicenter study. European Academy of Allergology and
Clinical Immunology. Allergy 2000;
55:1005–10.
108 Bonifazi F, Jutel M, Bilo BM, Birnbaum
J, Muller U. Prevention and treatment
of hymenoptera venom allergy: guidelines for clinical practice. Allergy 2005;
60:1459–70.
109 Rueff F, Wenderoth A, Przybilla B.
Patients still reacting to a sting challenge while receiving conventional Hymenoptera venom immunotherapy are
protected by increased venom doses.
J Allergy Clin Immunol 2001; 108:
1027–32.
110 Brockow K, Kiehn M, Riethmuller C,
Vieluf D, Berger J, Ring J. Efficacy of
antihistamine pretreatment in the prevention of adverse reactions to Hymenoptera immunotherapy: a prospective,
randomized, placebo-controlled trial.
J Allergy Clin Immunol 1997; 100:
458–63.
111 Muller UR, Jutel M, Reimers A et al.
Clinical and immunologic effects of H1
antihistamine preventive medication
during honeybee venom immunotherapy. J Allergy Clin Immunol 2008;
122:1001–7.
112 Lang DM, Alpern MB, Visintainer PF,
Smith ST. Increased risk for anaphylactoid reaction from contrast media in
patients on beta-adrenergic blockers or
with asthma. Ann Intern Med 1991;
115:270–6.
113 Allergen immunotherapy: a practice
parameter second update. J Allergy Clin
Immunol 2007; 120:S25–85.
114 Muller UR, Haeberli G. Use of betablockers during immunotherapy for
Hymenoptera venom allergy. J Allergy
Clin Immunol 2005; 115:606–10.
115 Sherman MS, Lazar EJ, Eichacker P. A
bronchodilator action of glucagon. J
Allergy Clin Immunol 1988; 81:908–11.
116 Thomas M, Crawford I. Best evidence
topic report. Glucagon infusion in refractory anaphylactic shock in patients
on beta-blockers. Emerg Med J 2005;
22:272–3.
117 Ober AI, MacLean JA, Hannaway PJ.
Life-threatening anaphylaxis to venom
immunotherapy in a patient taking an
angiotensin-converting enzyme inhibitor. J Allergy Clin Immunol 2003; 112:
1008–9.

c

118 White KM, England RW. Safety of angiotensin-converting enzyme inhibitors while receiving venom immunotherapy. Ann Allergy Asthma Immunol
2008; 101:426–30.
119 Schulze J, Rose M, Zielen S. Beekeepers
anaphylaxis: successful immunotherapy covered by omalizumab. Allergy
2007; 62:963–4.
120 Kontou-Fili K. High omalizumab dose
controls recurrent reactions to venom
immunotherapy in indolent systemic
mastocytosis. Allergy 2008; 63:376–8.
121 Niedoszytko M, de MJ, van Doormaal JJ,
Jassem E, Oude Elberink JN. Mastocytosis and insect venom allergy: diagnosis,
safety and efficacy of venom immunotherapy. Allergy 2009; 64:1237–45.
122 Golden DB, Kagey-Sobotka A, Lichtenstein LM. Survey of patients after discontinuing venom immunotherapy.
J Allergy Clin Immunol 2000; 105:
385–90.
123 Haugaard L, Norregaard OF, Dahl R. Inhospital sting challenge in insect venom-allergic patients after stopping
venom immunotherapy. J Allergy Clin
Immunol 1991; 87:699–702.
124 Lerch E, Muller UR. Long-term protection after stopping venom immunotherapy: results of re-stings in 200
patients. J Allergy Clin Immunol 1998;
101:606–12.
125 Golden DB. Fatal insect allergy after
discontinuation of venom immunotherapy. J Allergy Clin Immunol
2001; 107:925–6.
126 Dubois AE. Investigational and clinical
use of the sting challenge. Curr Opin
Allergy Clin Immunol 2003; 3:283–5.
127 Schuetze GE, Forster J, Hauk PJ, Friedl
K, Kuehr J. Bee-venom allergy in children: long-term predictive value of
standardized challenge tests. Pediatr
Allergy Immunol 2002; 13:18–23.
128 Oude Elberink JN, de Monchy JG, Kors
JW, van Doormaal JJ, Dubois AE. Fatal
anaphylaxis after a yellow jacket sting,
despite venom immunotherapy, in two
patients with mastocytosis. J Allergy
Clin Immunol 1997; 99:153–4.
129 Reimers A, Mueller U. Fatal outcome of
a Vespula sting in a patient with mastocytosis after specific immunotherapy
with honey bee venom. Allergy Clin
Immunol Int J WAO Org 2005; 17
(Suppl. 1):69–70.
130 Light WC. Insect sting fatality 9 years
after venom treatment (venom allergy,

2011 Blackwell Publishing Ltd, Clinical & Experimental Allergy, 41 : 1201–1220

BSACI venom allergy guidelines

131

132

133

134

135

136

137

138

139

fatality). J Allergy Clin Immunol 2001;
107:925.
Steiss JO, Jodicke B, Lindemann H. A
modified ultrarush insect venom immunotherapy protocol for children.
Allergy Asthma Proc 2006; 27:148–50.
Ewan PW. New insight into immunological mechanisms of venom immunotherapy. Curr Opin Allergy Clin
Immunol 2001; 1:367–74.
Akdis CA, Blaser K. IL-10-induced anergy in peripheral T cell and reactivation by microenvironmental cytokines:
two key steps in specific immunotherapy. FASEB J 1999; 13:603–9.
Akdis CA, Blesken T, Akdis M, Wuthrich B, Blaser K. Role of interleukin
10 in specific immunotherapy. J Clin
Invest 1998; 102:98–106.
Nasser SM, Ying S, Meng Q, Kay AB,
Ewan PW. Interleukin-10 levels increase in cutaneous biopsies of patients
undergoing wasp venom immunotherapy. Eur J Immunol 2001; 31:3704–13.
Nouri-Aria KT, Wachholz PA, Francis
JN et al. Grass pollen immunotherapy
induces mucosal and peripheral IL-10
responses and blocking IgG activity.
J Immunol 2004; 172:3252–9.
Akdis CA, Joss A, Akdis M, Faith A,
Blaser K. A molecular basis for T cell
suppression by IL-10: CD28-associated
IL-10 receptor inhibits CD28 tyrosine
phosphorylation and phosphatidylinositol 3-kinase binding. FASEB J 2000;
14:1666–8.
Joss A, Akdis M, Faith A, Blaser K,
Akdis CA. IL-10 directly acts on T cells
by specifically altering the CD28 costimulation pathway. Eur J Immunol
2000; 30:1683–90.
Bellinghausen I, Metz G, Enk AH,
Christmann S, Knop J, Saloga J. Insect

140

141

142

143

144

145

146

venom immunotherapy induces interleukin-10 production and a Th2-to-Th1
shift, and changes surface marker expression in venom-allergic subjects.
Eur J Immunol 1997; 27:1131–9.
McHugh S, Deighton J, Rifkin I, Ewan
P. Kinetics and functional implications
of Th1 and Th2 cytokine production
following activation of peripheral
blood mononuclear cells in primary
culture. Eur J Immunol 1996; 26:
1260–5.
Royer B, Varadaradjalou S, Saas P,
Guillosson JJ, Kantelip JP, Arock M.
Inhibition of IgE-induced activation of
human mast cells by IL-10. Clin Exp
Allergy 2001; 31:694–704.
Ewan PW, Deighton J, Wilson AB, Lachmann PJ. Venom-specific IgG antibodies
in bee and wasp allergy: lack of correlation with protection from stings. Clin
Exp Allergy 1993; 23:647–60.
Wilson AB, Deighton J, Lachmann PJ,
Ewan PW. A comparative study of IgG
subclass antibodies in patients allergic
to wasp or bee venom. Allergy 1994;
49:272–80.
Blaauw PJ, Smithuis LO. The evaluation
of the common diagnostic methods of
hypersensitivity for bee and yellow
jacket venom by means of an in-hospital insect sting. J Allergy Clin Immunol
1985; 75:556–62.
Michils A, Baldassarre S, Ledent C,
Mairesse M, Gossart B, Duchateau J.
Early effect of ultrarush venom immunotherapy on the IgG antibody response. Allergy 2000; 55:455–62.
Engel T, Heinig JH, Weeke ER. Prognosis of patients reacting with urticaria
to insect sting. Results of an in-hospital
sting challenge. Allergy 1988; 43:
289–93.

Appendix A: Measures to avoid hymenoptera stings
a.
b.
c.

d.

e.

c

Wear light coloured clothing.
Avoid strong fragrances, perfumes and highly scented
shampoos.
Wear shoes while outdoors and cover body
with clothing, cap/hat and use gloves while
gardening.
Avoid picking fruit from the ground or trees. Exercise
caution in gardens, picnic areas and outdoors where
food is served and near refuse.
Avoid drinking out of opened drink bottles/cans to
prevent being stung inside the mouth.
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f.
g.
h.
i.
j.
k.

1219

147 Kampelmacher MJ, van der Zwan JC.
Provocation test with a living insect as
a diagnostic tool in systemic reactions
to bee and wasp venom: a prospective
study with emphasis on the clinical
aspects. Clin Allergy 1987; 17:317–27.
148 Parker JL, Santrach PJ, Dahlberg MJ,
Yunginger JW. Evaluation of Hymenoptera-sting sensitivity with deliberate sting challenges: inadequacy of
present diagnostic methods. J Allergy
Clin Immunol 1982; 69:200–7.
149 Savliwala MN, Reisman RE. Studies of
the natural history of stinging-insect
allergy: long-term follow-up of
patients without immunotherapy. J Allergy Clin Immunol 1987; 80:741–5.
150 Schuberth KC, Lichtenstein LM, KageySobotka A, Szklo M, Kwiterovich KA,
Valentine MD. Epidemiologic study of
insect allergy in children. II. Effect of
accidental stings in allergic children. J
Pediatr 1983; 102:361–5.
151 Lantner R, Reisman RE. Clinical and
immunologic features and subsequent
course of patients with severe insectsting anaphylaxis. J Allergy Clin Immunol 1989; 84:900–6.
152 Ewan PW, Stewart AG. A prospective
study of systemic reactions to venom
immunotherapy (VIT). Clin Exp Allergy
1993; 23 (Suppl. 1):82; Abstract.
153 Youlten LJ, Atkinson BA, Lee TH. The
incidence and nature of adverse reactions to injection immunotherapy in
bee and wasp venom allergy. Clin Exp
Allergy 1995; 25:159–65.
154 Muller U, Hari Y, Berchtold E. Premedication with antihistamines may enhance efficacy of specific-allergen
immunotherapy. J Allergy Clin Immunol 2001; 107:81–6.

Wash hands after eating or handling sticky or sweet
foods outdoors (especially children)
Keep uneaten foods covered especially when eating
outdoors.
Avoid high-risk hobbies if possible, e.g. bee keeping in
bee venom allergic subjects.
Always contact professionals to remove bee or wasp nests.
Wear full protective clothing while handling bees.
For bee keepers: to avoid family members being stung,
the beehives should be kept away from the house and
bee keepers advised to change clothing before entering their home. Honey extraction at home increases
the risk of being stung.
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Appendix B: Examples of venom immunotherapy protocols

Table B3. Ultra-rush VIT [99]

Tables B1–B3
Day no.
1

Table B1. Conventional VIT

Week no.

Dosage micrograms of bee or wasp
venom subcutaneously

1
2
3
4
5
6
7
8
9
10
11
12

0.01
0.1
1.0
5
10
20
30
40
50
60
80
100

2

Appendix C: Assessment before venom immunotherapy
History required before each injection to decide if suitable
to proceed or if dose modification required

As per manufacturer’s recommendation – ALK Pharmalgen Bee and
Wasp venom; for a more detailed description refer to the manufacturer’s
product information.

Did you have a large local reaction to the last
Yes/No
injection?
If you said yes to the above question: How large
was this reaction and how long did it last?
_______________________________
Did you have any reaction to the last injection
Yes/No
after leaving the clinic?
Have you been stung since your last injection?
Yes/No
If you said yes to the above question: Which
insect stung you? Was it a full sting, partial
sting, single sting or multiple stings? What was
the outcome?
_____________________________________
_____________________________________
Have you had a ‘cold’, ‘chest infection’, or
Yes/No
other infection in the last week?
Have you been diagnosed with any new illness
Yes/No
recently?
Have there been any problems with your
Yes/No
asthma control since your last injection?
Do you have any other active allergy?
Yes/No
Have you changed your medicines since your
Yes/No
last injection

Table B2. Rush VIT

1

2

3

4

0.01
0.1
1.0
10
20
40
80
100
100

Nine injections over 2 days; Day 1: seven injections at 30–60 min
intervals; Day 2: two injections at 2–4 h interval; days 1 and 2 as inpatient; maintenance dose of 100 mg given on days 7, 14, 28, 42, 63, 84
and then monthly as out patient [99].

May be lower depending on patient’s sensitivity.

Day no.

Dosage micrograms of bee or
wasp venom subcutaneously

Dosage micrograms of bee or wasp
venom subcutaneously
0.001
0.01
0.1
0.2
0.4
0.8
1.0
2.0
4.0
6.0
8.0
10
20
40
60
80
100

Injections in 60-min intervals on each day [98].

c
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