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Hymenoptera venom allergy and immunotherapy
— what a General Practitioner should know
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Due to the common prevalence of Hymenoptera, stings and bites are a well-known problem in society. Most often they are
not life threatening, but for a group of people who are allergic to this venom, they are a significant problem. Although stinging species
are widely known, patients often have a problem distinguishing between bee and wasp stings. Because of this, it is very important to
educate people about Hymenoptera species, as well as about post-sting procedures. The consequences of exposure to venom can be
serious, but there are solutions that can significantly affect the quality of life of people who are allergic to venom. One of these is equip-
ping the patient with adrenaline auto-injectors, another is venom immunotherapy. In choosing the right method, it is crucial to gather
a medical history and check if the patient meets certain guidelines. It is also important if there are other factors that are exceptions to
the guidelines. Patients who are concerned with their reaction to Hymenoptera venom often turn to the General Practitioner first. This
is why proper education and well-chosen medical treatment are so important at the primary care level. Providing relevant information

and providing medical care can significantly increase the quality of life of patients.
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Background

Hymenoptera insects found in Poland which cause HVA (Hy-
menoptera Venom Allergy) include honeybees (Apis mellifera),
European wasps (Vespula germanica), common wasps (Vespula
vulgaris), hornets (Vespa sp.), umbrella wasps (Polistes sp.) and
bumblebees (Bombus sp.) [1]. Allergic reactions to Hymenop-
tera venom vary from mild local reactions to severe systemic
reactions, including anaphylaxis, which can lead to death [2].
Contact with venom is made by a sting in the case of a bee or
by a bite in the case of a wasp. Furthermore, an allergic reaction
may be caused by inhalation or swallowing the insect [1, 3].

The purpose of the article is to improve the quality of treat-
ment and prevention of Hymenoptera venom allergy at the
primary care level. Providing relevant information and proper
medical care can significantly reduce the number of life-threat-
ening incidents, such as anaphylaxis, as well as improving the
quality of life of patients.

Epidemiology

The incidence of an extensive local reaction in the general
population varies between 2.4% and 26.4% [4]. Generalised al-
lergic reactions can occur at any age, typically among 5-8.9% of
adults and 0.15-1.5% of children. The lower percentage amid
children is associated with a lower sting/bite exposure [2]. The
greater the exposure, the greater the incidence of Hymenop-
tera venom allergy [1].

Groups of people at increased risk of being stung/bitten in-
clude beekeepers and their families, greenhouse workers, peo-

ple living near apiaries and courts, motorcyclists and cyclists, as
well as professional groups such as bakers, confectioners, fire-
fighters, farmers and gardeners [5].

Prognostic factors and prevention

Prognostic factors of severe systemic reaction include be-
ing over 45 years of age, cardiovascular diseases, coexistence
of asthma, increased tryptase level in serum, taking medicines
such as ACE (Angiotensin-converting-enzyme) inhibitors or
B-blockers and the male gender [1, 6].

Prevention of stings/bites consists of resigning from eating
and drinking outside, walking barefoot, picking fruits, garden-
ing and playing sports in fresh air. It is recommended to stay at
a safe distance from hives and wasp nests. Wasp nests should
not be removed on one’s own [7].

Wasp/bee differentiation

To make the correct diagnosis, it is always worthwhile to
ask the patient about the species of insect or to describe it as
accurately as possible to determine the correct diagnosis. The
nest can also tell us a lot about this. Honeybees mainly live in
beehives but can also colonise cavities like hollow trees, wall
voids or attics, where they are safe from the environment. Wasp
nests are different. They do not have wax-producing glands and
instead create nests from a paper-like substance from wood
pulp. While honeybees can attack after being provoked, wasps
are natural and more aggressive predators. Honeybees are also
hairy, while wasps usually have a smooth and shiny exoskele-
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ton. You should ask the patient if the insect stung, because both
honeybees and wasps are capable of this, but bees will die after-
wards. If the string was not in the wound, we should also consid-
er bumblebees and hornets. They are easily differentiated from
each other, as they are much larger than wasps. Bumblebees
are fuzzy and more peaceful than hornets [8].

How to remove a sting

Removing the sting is necessary to stop the patient’s expo-
sure to the allergen. Fast and correct action ensures reduction
of the amount of venom pumped from the venom bag.

The sting should be lifted out with a stiff tool, e.g. by credit
card, and removed with caution so as not to press the venom
bag [2]. In most cases, the sting can be removed without medi-
cal help, with the exception being in the case of sting into the
eyeball or conjunctiva [9].

Immunotherapy (What insects do we have
therapy for?)

Immunotherapy for bee and vespid venom is available [10].
Patients with both bee and venom hypersensitivity can be treat-
ed with combined immunotherapy, which is considered to be
safe [11]. It has been shown that Hymenoptera venom immuno-
therapy improves the quality of life of the patients [12].

Immunotherapy qualification

Qualification to Hymenoptera venom immunotherapy con-
sists of clinical and immunological criteria. A scale proposed by
Mueller et al. is used to determine the severity of an allergic
reaction to a sting/bite. The scale has degrees from 0° to IV°:

0° — large local reaction (oedema larger than 10 cm, lasting
longer than 24 hours);

. |1° — urticaria, itch;

e |I°—any symptom mentioned above and at least two of
the following: Quincke’s oedema (as a single symptom,
it qualifies as 11°), tightness of the chest, nausea, vom-
iting, diarrhoea, colic pain in the abdomen, dizziness;

e [lI° —any symptom mentioned above and at least two
of the following: dyspnoea, wheezing, laryngeal whiz
(all three symptoms as a single one qualifies as 111°),
dysphagia, weakness, sense of danger to life, anxiety;

e |[V°—any symptom mentioned above and at least two
of the following: hypotension, fainting, loss of con-
sciousness, urinary and stool incontinence, cyanosis.

111° and IV° systemic reactions to Hymenoptera venom with
cardiovascular symptoms and/or respiratory reactions (e.g.
laryngeal oedema, bronchospasm), despite the age of the pa-
tient, are absolute indications to immunotherapy. 1° and II°
reactions are relative indications if they were accompanied by
special circumstances. Local reactions, especially occurring sev-
eral times (possibly strong local reactions in people with a high
risk of being stung/bit) and atypical symptoms are not indica-
tions to immunotherapy.

Confirmation of the presence of IgE antibodies directed
against venom allergens is an immunological criterion. In order
to confirm this, diagnostic tests, such as skin prick tests and/or
intradermal tests, evaluation of IgE anti-venom antibodies levels
in the serum, evaluation of IgE antibodies directed against indi-
vidual venom components, must be done. If the results of skin
and serological tests are negative, cellular tests, such as a baso-
phil activation test (BAT) and cellular allergen stimulation test
(CAST), can be done.

Tryptase levels should be determined for each patient quali-
fied for Hymenoptera venom immunotherapy. An elevated level
(> 11.4 ng/ml) may be evidence of mastocytosis. Mastocytosis

can occur with normal tryptase levels as well. An elevated trypt-
ase level means a risk of complications and poorer immuno-
therapy effectiveness. However, this is not a contraindication to
immunotherapy [10].

Immunotherapy and age

Venom immunotherapy is absolutely contraindicated among
children under 2 years of age. The age between 2 and 5 years
is a relative contraindication. Venom immunotherapy is allowed
if a child has I11° and IV° systemic reactions with cardiovascular
symptoms and/or respiratory system reactions [10]. The child
must be willing to cooperate.

Hymenoptera venom immunotherapy, as opposed to im-
munotherapy for inhaled allergens, is commonly used among
elderly patients. There is no upper age limit for venom immu-
notherapy.

Derogations from guidelines

Despite the guidelines presented above, there are situations
when it is possible to admit a patient to VIT when only I° and
I1° systemic reactions to Hymenoptera venom are met. Before
making a decision about immunotherapy, aspects such as the
risk of another sting, the availability of medical assistance or the
patient’s mental state should be taken into consideration [4].

The anxiety of insect stings is a significant problem for pa-
tients. Research conducted by Oude Elberink et al. shows that
people exposed to severe reactions to stings suffer from emo-
tional stress and have to keep constant vigilance associated
with the possibility of being stung, which significantly reduce
the quality of life [13]. The use of VIT has a significant impact on
the psychological comfort of this group of patients according to
studies carried out by Oude Elberink et al. 91.5% of people are
satisfied with the therapy, and 85% would choose it again [14].
In addition, patients reported that VIT significantly reduces the
level of anxiety and depression [15].

Large exposure to Hymenoptera venom is of particular con-
cern for beekeepers, their families and people living around the
apiary. In these groups of people, desensitisation therapy is rec-
ommended, even if the only allergic systemic reactions that occur
are urticaria or angioedema. The significant risk of subsequent
stings is an additional aspect that supports the qualification of
the patient for desensitisation therapy, even when Hymenoptera
venom does not cause a life-threatening reaction [4, 10].

Contraindications for wasp and bee venom
immunotherapy

Absolute contraindications for the use of venom immuno-
therapy include: AIDS (Acquired Immunodeficiency Syndrome),
pregnancy, uncontrolled asthma, active phase of autoimmune
disease, cancer and being under 2 years of age. It should be
noted that of the above-mentioned conditions, only AIDS per-
manently excludes the start of VIT, while the rest are temporary.

According to the latest recommendations, relative contra-
indications include: multi-organ autoimmune diseases, partially
controlled asthma, stable cancer and remission, being under 5
years of age, cognitive and mental disorders, chronic infections,
immunodeficiencies, HIV (Human Immunodeficiency Virus) in-
fection in stage A and B and immunosuppressive treatment [16].

ACE inhibitors and B-blockers

ACE (angiotensin-converting-enzyme) inhibitors and B-bloc-
kers are drugs used, among others, in hypertension treatment
[17]. 31.5% of the adult population in Poland suffers from hy-
pertension [18], and it is the most common chronic disease in
the family doctor practice [19].
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B-blockers cause negative chronotropic, inotropic, bath-
motropic and dromotropic effects by blocking B adrenergic
receptors. ACE inhibitors inhibit angiotensin | to angiotensin Il
conversion and bradykinin degradation, which leads to vaso-
dilation and, as a consequence, to blood pressure reduction.
Adrenaline, on the other hand, stimulates a and B adrenergic
receptors and is used in the treatment of anaphylaxis. Stimula-
tion of a and B receptors causes a spasm of smooth muscles in
the vessels, and this leads to an increase in blood pressure (a,
receptors stimulation effect) and heart rate (B, receptors stimu-
lation effect). Therefore, ACE inhibitors and B-blockers have an
antagonistic effect on adrenaline, and this is why there is a risk
associated with taking these drugs during Hymenoptera venom
immunotherapy. Side effects, such as anaphylactic shock, may
occur during immunotherapy [17].

The opinions of experts from the EAACI (European Acad-
emy of Allergology and Clinical Immunology) and the AAAAI
(American Academy of Allergology, Asthma and Immunology)
are divergent [20]. These drugs potentially increase the risk of
complications during immunotherapy; however, they are not
a contraindication to it [21]. It is believed that the overall risk
of death for patients treated for cardiovascular disease who are
at risk for systemic reaction is considered to be greater with-
out venom immunotherapy than during it, regardless of taking
B-blockers [22]. It has been proven that immunotherapy while
taking ACE inhibitors and B-blockers is safe [21].

Discontinuation of taking ACE inhibitors and B-blockers is
recommended if their intake is not necessary or the replace-
ment with another group of drugs is possible. It is not recom-
mended to stop taking drugs when a patient needs to be treated
with them and with no possibility of drug replacement [10]. It
should be noted that these recommendations also apply to
other groups of drugs, such as a-blockers, MAO (monoamine
oxidase) inhibitors and renin inhibitors [22]. Patients should be
informed about the risk [10]. Complications include increased
risk of systemic reactions and less effective adrenaline treat-
ment in case of anaphylaxis [4].

Technique of venom immunotherapy

A patient who has been qualified for treatment must un-
dergo a series of basic tests, such as ECG, chest x-ray, laboratory
tests of inflammation parameters (morphology, CRP), as well as
a subjective and physical examination, in order to accurately as-
sess his health.

The initial phase of immunotherapy begins with a dose of
1 pg of venom. Initial doses are determined on an individual
basis and for patients with high clinical reactivity. The starting
dose may be 0.001-0.1 pg of venom. During this phase, vaccine
doses are gradually increased. The target value is 100 pug venom,
which is also the standard maintenance dose [10].

The induction phase depends on the type of protocol and
can last from 3-5 hours (ultra-rush), 2-3 days (rush), 6-8 weeks
(cluster) and 16-20 weeks (conventional immunotherapy).
In the case of the ultra-rush and rush protocol, the induction
phase is performed in a hospital, as it carries the risk of major
complications. The patient achieves clinical tolerance when the
maintenance dose is reached. If VIT is ineffective, consideration
should be given to increasing the dose to 200 pg of venom. This
proceeding provides a higher level of immune protection. Ther-
apy should be continued for 3 to 5 years to achieve long-term
effectiveness. The optimal duration of VIT is 5 years, but it was
proven that longer treatment is more effective [10, 23, 24].

Effectiveness

There is little data on long-term venom immunotherapy. It
is important that future research investigates the effectiveness
of VIT.

Based on current knowledge, it can be concluded that ven-
om immunotherapy is more effective in children than adults.

According to Bilo et al., after 20 years of therapy, failure of VIT in
only 5% of children was confirmed [25]. In addition, long-term
wasp venom therapy is more effective than bee venom therapy.
7-10 years after termination of therapy, failure was noted in
16.2% of patients desensitised with bee venom, and this oc-
curred in only 10.2% of patients treated with wasp venom [10].

Bilo and al. showed that among patients who had earlier
experienced a large local reaction by re-stinging/biting, 24%
had no allergic reaction, 52% had a large local reaction again,
and 24% had a systemic reaction. Risk of systemic reaction was
higher in patients with positive skin prick tests to honeybee or
vespid venom. This research may be the basis for future diag-
nostics of the risk of severe systemic reactions [6].

How many adrenaline auto-injectors should be
prescribed and to whom? Large local reaction and
anaphylaxis management

In case of a generalised anaphylaxis, there are adrenaline
auto-injectors designed to deliver a single dose of 0.15 or 0.3
mg adrenaline in a sterile solution. It should be applied intra-
muscularly to the lateral side of the thigh [25].

If the patient has had any cardiac and/or respiratory symp-
toms of insect venom allergy (HVA 1II° and IV°), it is an absolute
requirement to have two packs of adrenaline for self-injection
during venom immunotherapy. However, if the patient has sys-
temic symptoms with coexisting mastocytosis, has higher trypt-
ase levels or has had respiratory and/or systemic symptoms
with risk factors for failure, he should be advised to have pre-
filled syringes even after the end of immunotherapy [10, 26].

Patients during VIT with mild systemic symptoms (HVA I° and
11°), but with a high possibility of being stung, may be prescribed
adrenaline, though this is a relative recommendation. The same
situation occurs when these patients are after the treatment;
however, its effectiveness has not been confirmed [10].

The spectrum of symptoms that occur in an allergic per-
son after contact with Hymenoptera venom also includes the
appearance of a local reaction. An LLR (large local reaction) is
described when the diameter of erythema and oedema is over
10 cm, and the symptoms may persist for more than 24 hours.
In such a situation, the sting should be removed, and antihis-
tamines and glucocorticosteroids should be taken. The use of
auto-injection adrenaline is not recommended if there is no dys-
pnoea, wheezing, difficulty swallowing, significant weakness or
systemic symptoms [1].

In the case of an LLR in the mouth and throat area, there
is a greater risk of airway obstruction. The patient should be
referred to hospital for observation. Adrenaline is used for
treatment, as well as antihistamines and glucocorticosteroids,
administered intravenously, not orally [27].

Other than anaphylaxis, severe sting/bite reactions

Despite anaphylactic shock, Hymenoptera venom can cause
a number of rare and unusual symptoms. They can be local or
systemic and vary in the time from the sting to the onset of
symptoms [10, 28].

By analysing rare severe sting reactions, they can be classi-
fied by their affected systems or organs.

Nervous system disorders usually affect adults. These may
include peripheral neuritis, acute disseminated encephalomy-
elitis, Guillain—Barré syndrome, seizure, psychosis and — in the
case of multiple stings — stroke. Symptoms of the cardiovascular
system include cardiomyopathy, arrhythmias and silent myocar-
dial infarction [28].

Consequences of an eye sting can vary widely. They range
from mild conjunctivitis, uveitis and keratitis to sudden loss of
vision. Corneal damage due to stings can cause severe inflam-
mation, lens abscess, cataract and optic nerve damage [10, 28].
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Muscles can also be affected by an allergy to Hymenoptera
venom. A dangerous manifestation after single or multiple Hy-
menoptera stings is rhabdomyolysis, which results in an acute
increase of creatinine in blood. This can result in acute kidney
damage. A similar effect can also cause internal haemorrhaging,
which is also one of the unusual symptoms of hypersensitivity

case of anaphylaxis, follow the guidelines for treatment of this
condition.

In case of large local reaction or systemic reaction, a thor-
ough interview should be conducted to determine whether the
patient qualifies for Hymenoptera venom immunotherapy.

Correct assessment of candidates for Hymenoptera venom

immunotherapy is very important. It should be judged whether
after sting/bite there was a local or systemic reaction. In case
of a systemic reaction, its degree should be assessed using the
scale proposed by Mueller et al. lI° and 1V° systemic reactions
are absolute indications to immunotherapy. 1° and 11° systemic
reactions and large local reactions are relative indications if they
are accompanied by special circumstances, such as being a bee-
keeper or beekeeper’s family member, poor access to medical
care, patient’s hightened anxiety level or high risk of re-stinging/
/re-biting. If there are no special circumstances, there is no indi-
cation for Hymenoptera venom immunotherapy. Potential can-
didates who meet the criteria should be referred to an allergy
clinic for qualifying diagnosis.

Every General Practitioner should remember to prescribe
adrenaline for every patient with a life endangering Hymenop-
tera venom allergy and patients during venom immunotherapy.

to venom. A haemorrhage may occur in the lungs or spleen [28].

It is worth mentioning that a sting/bite on the head or neck
area is not a risk factor for IV° systemic reaction among patients
with Hymenoptera venom allergy [29].

Conclusions

In conclusion, if a patient with a reaction to the sting or bite
comes to the General Practitioner, a thorough medical interview
should be collected. Depending on the obtained information,
appropriate actions should be taken.

Treatment procedures are as follows: If a patient presents
a large local reaction covering an area of the body which does
not include the mouth or throat region, cold compresses, anti-
histamines or glucocorticosteroids should be prescribed. If local
reactions occur in the mouth and throat area, hospitalisation,
intramuscular adrenaline, intravenous antihistamines or corti-
costeroids should be considered in addition to observation. In

Abbreviations. ACE — angiotensin-converting-enzyme; HVA
— Hymenoptera venom allergy; LLR — large local reaction; VIT
—venom immunotherapy.
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