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Immunotherapy with Hymenoptera venoms is widely used throughout the world and is
accepted as an effective treatment for most patients with Hymenoptera venom allergy.
There are, however, still some unresolved problems with this form of treatment. At
present there is no definite test which makes it possible to identify patients at risk - and
thus candidates for immunotherapy - unequivocally. On the basis of prospective studies
on the natural history of Hymenoptera allergy, venom immunotherapy is indicated in
adults with severe systemic anaphylaxis. It is usually not necessary in patients with large
local reactions only. Children with mild systemic reactions, e.g. urticaria, will need
immunotherapy only in case of repeated reactions and/or a high risk of re-exposure. The
selection of venoms for immunotherapy may lead to some confusion owing to common
antigenic determinants shared by venoms of various Hymenoptera species. Many dif-
ferent regimens for immunotherapy have been proposed. At present, the three main are:
rush, stepwise or clustered and classical. The maintenance dose of 100 ng usually
protects from life-threatening reactions. However, in some patients 200 ^g are necessary
for complete protection. The usual interval between maintenance injections is 4 to 6
weeks. In many patients a strong increase of venom specific serum IgG-antibodies
usually parallels clinical protection induced by venom immunotherapy, although many
exceptions have been reported. Allergic side effects of venom immunotherapy are not
rare, especially with honey bee venom and during the initial phase of dose increase. The
question of the duration of venom immunotherapy is handled differently: although some
authors recommend treatment for life, most suggest treating patients until skin tests and
RAST become negative.
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Systemic reactions to Hymenoptera stings were medical description of anaphylaxis to honey
first described about 5000 years ago when King bees (HB) and vespids was first reported two
Menes, the first Pharaoh, appeared to have centuries ago. The first attempts at specific
died after a Hymenoptera sting. However, a treatment involved extracts of whole bodies

and venom sacs (3), but soon after only whole
body extracts were used for almost 50 years.

•For some relevant questions, data are lacking to support a I " the late seventies tWO controlled prospective
consensus and authors have expressed their personal views. Studies (37, 57) clearly showed that venom

26



402 J. BOUSQUET ET AL.

preparations are largely superior to whole
body extracts for immunotherapy and that
whole body extracts give patients no better
protection than placebo. Guidelines for treat-
ment were indicated in the late seventies, and
it appeared that a monthly maintenance dose
of 100 |xg of venom should protect most
patients. A recent multi-center study in the
USA including more than 1,500 patients treat-
ed with venoms according to these guidelines
showed that more than 85 % of them are total-
ly protected when stung by bees, wasps or
yellow jackets. However, a small proportion is
not completely protected (65) and some treat-
ment failures have been reported (31, 46).

Other significant problems have been en-
countered in patients with venom immuno-
therapy. Venom allergy appears to be much
more common than previously reported (28,
36, 78), the selection of patients for immuno-
therapy is often difficult, common antigenic
determinants among different Hymenoptera
species venoms may lead to some confusion,
and adverse reactions may occur during the

treatment of patients, thus delaying their pro-
tection.

Selection of patients requiring venom, immunotherapy

Serum venom specific IgE can be detected in 7
to 20% of the non-allergic population (28, 36,
40, 78), and a similar proportion ofthe popula-
tion has positive intracutaneous skin tests with
Hymenoptera venoms at a concentration of
10-3 g/1 (1 jig/ml) (5, 19, 28, 64). Positive
diagnostic tests, however, do not mean that
these patients will develop a systemic reaction
when stung by the corresponding insect (93).
The majority of such individuals may only be
subclinically sensitized. They do appear, how-
ever, to be at a higher risk of developing ana-
phylaxis than subjects with negative skin test
and RAST (21). According to prospective stud-
ies (Table 1) 20-84% of patients who have
experienced systemic anaphylactic symptoms
and demonstrate venom specific IgE do not
have another systemic reaction when restung by
the same insect species. It appears that the rate

Table 1

Prospective studies on the natural history of Hymenoptera sting allergy

Author Type of reaction No. patients
Reexposure by* % with

systemic reaction

Hunt et al. (37)
Parker et al. (63)
Miiller et al. (58)
Schubert et al. (75)
Reisman et al. (69)

Blaauw et al. (6)

Graft et al. (29)

Mauriello et al. (48)

Muller et al. (58)

Golden et al. (21)

systemic
systemic
systemic, mild
systemic, mild in children
systemic

mild
severe

systemic
mild
severe

large local, children
large local (> 5 cm

diameter)
large local (> 10 cm
diameter

no reaction, positive
diagnostic tests

12
16
29
85
28

18

10
88

30

58

64

28

22

16

CH
C H

FS

FS

FS

CH

FS

FS

57
44

24

16

50
33

80
35

20

48

4

4

FS

FS

14

19

* CH = sting challenge
FS = field sting
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of spontaneous hyposensitization is higher in
mild than in severe systemic reactions (6, 29,
37, 47, 58, 63, 69, 70, 75, 76) in children than
in adults (see Table 1), and in vespid than in
honey bee sting allergy (6), Some authors claim
that the IgG/IgE ratio may help to define high
risk patients (81, 85),

The diagnosis of allergy to venoms is based
on a suggestive history of anaphylaxis, positive
skin tests to venoms, or the presence of serum
venom specific IgE, Wiithrich et al. (49, 89)
proposed adding basophil degranulation tests to
this panel, since this was shown to enhance the
diagnosis in difficult cases. The diagnostic crite-
ria differ according to investigators. In the
USA, intradermal tests positive for a venom
concentration of 1 [ig/ml were considered to
effectively discriminate allergic patients from
normal individuals (91), However, there is
some concern about this threshold dose, since as
many as 30% of non-allergic individuals have
positive intracutaneous tests with 1 \ig/m\ (14,

19), However, it appeared from a study of
Georgitis et al, (19) that 80.5% of venom-
allergic patients had a positive intradermal test
to a venom concentration ranging from 0,001 to
0.1 |ig/ml and 8.5% of venom allergic patients
had a positive intradermal test with only 1
M.g/ml of venom. On the other hand, almost
50 % of non-allergic subjects had a positive
intradermal test with the latter concentration.
These authors suggest therefore that patients
who have had a systemic reaction when stung
and who present a positive intradermal test with
a venom concentration of 1 M.g/ml should be
further investigated by in vitro testing. Prick
tests can be used to test patients allergic to
venoms, and the threshold concentration dis-
criminating allergic patients appeared to be 100
ng/ml in some studies (5, 32) and 1,000 ng/ml
in others (51).

It is relatively easy to differentiate a toxic
reaction elicited by a large number of stings
received at one time (9) from IgE-mediated

Table 2

Indications for venom immunotherapy

Type of reaction Age group
Diagnostic test

Skin test RAST
Venom immunotherapy

Severe systemic
respiratory
cardiovascular

all ages yes
most authors propose VIT
many authors propose VIT

no

Mild systemic
urticaria
non-life threatening
angioedema

adults most authors propose VIT
some authors only propose VIT in highly
exposed subjects or when recurrent reactions
occur
usually no
usually no

no

chDdren usually no except in highly exposed subjects
or when recurrent reactions increasing in
severity occur

no

Large local all ages
exceptionally, in professionally exposed pati-
ents with recurrent reactions increasing in
severity VIT may be started

26*
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allergic symptoms. However, toxic reactions
may be combined with allergic reactions, and it
has also been shown that multiple stings are
often followed by an increase in the correspond-
ing serum venom specific IgE (9), regarded as a
normal response to allergen exposure in suscep-
tible individuals. Anaphylaxis should also be
differentiated from non-allergic anaphylactoid
reactions presenting with similar manifesta-
tions. Thus, patients suffering from systemic
mastocytosis or urticaria pigmentosa may expe-
rience anaphylactoid symptoms without any
IgE immune response, since cutaneous mast
cells can be easily activated by potent de-
granulating substances present in Hymenoptera
venoms (54). After single stings, anaphylactic-
like reactions have also been observed in a small
proportion of patients who showed no sign of
IgE production to venom proteins (51). When
re-stung, 30 % of these patients presented a
systemic reaction (72). Furthermore, some
drugs, such as beta-blockers (2, 38) and maybe
also anti-inflammatory drugs (4), can aggravate
the sting reaction. These examples illustrate
some of the problems encountered in the diag-
nosis of venom-induced anaphylaxis.

Venom immunotherapy (VIT) should be per-
formed in patients with a history of a life-
threatening reaction with severe respiratory
and/or cardiovascular symptoms and positive
diagnostic tests (Table 2).

Children with mild systemic reactions (see
Table 2) (47, 75, 76) do not appear to be
candidates for VIT, even in the presence of
positive diagnostic tests, unless they are at a
high risk of re-exposure and have presented
several systemic reactions of increasing severity
following Hymenoptera stings. However, if
VIT is withheld, patients should be informed
that severe anaphylactic reactions at a re-expo-
sure, although unlikely, are still possible, and
an emergency treatment set including adrena-
line must be prescribed and self-administered if
these patients are accidentally stung and de-
velop symptoms.

There is at present some disagreement con-
cerning adults with mild systemic reactions.
Muller, Malling and Mosbech (45) estimate
that, like children, they may not be candidates

Apis <

Vespula

y Bomb us APIDEAE

Dol ichovcsputa

pa crabro

VESPIDEAE

Vespa oriental is

'•Polistes

very strong
strong
weak
very weat<

Fig. 1. Cross reactivities among Hymenoptera venoms

for VIT, whereas Bousquet & Vatlentine (11)
prefer to desensitize the patients, and Dreborg
suggests desensitizing patients over 50 years of
age as they are at higher risk, probably in
relation to cardiovascular complications.

Patients with large local reactions do not usu-
ally require VIT (48) (Tables 1, 2), even in the
presence of positive diagnostic tests. However,
family members of beekeepers or other highly
exposed patients, such as farmers or gardeners,
may be exceptions, especially when the local
reactions increase in severity. Changes in skin
tests and venom serum antibodies may help to
indicate VIT (81, 83).

Selection of venom

In areas with many different species, a large
proportion of patients, except beekeepers and
their family members, are often unable to iden-
tify the offending insect. It may be helpful to
know that after a bee sting the sting usually
remains in the skin, whereas it does not after
most vespid stings. Most patients cannot give
information about the Hymenoptera nest which
would otherwise be useful. Identification of the
offending insect must therefore often rely on
skin tests and RAST, which are frequently posi-
tive with more than one venom. Some antigenic
determinants are common for different vespids
(Fig. 1) (33, 42, 43, 73), but not between honey
bee and vespid venoms (35, 71). In cases where
the offending insect cannot be identified by
history or positive tests, VIT should be per-
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formed with both honey bee and vespid ven-
oms. In the case of multiple positive tests with
vespid venoms, treatment with Vespula alone
may generally be sufficient although a vespid
mix may be more effective. Vespa crabro venom
possesses some common antigens with Vespula
venom, but one third of Vespa cra^ro-allergic
individuals have positive skin tests and RAST
restricted to Vespa crabro venom (Bousquet,
unpublished data).

Schedules for venom immunotherapy

Many schedules have been devised. All endeav-
our to obtain satisfactory protection in the
majority, minimize side effects, and optimize
convenience for the patients. Rush protocols
(11, 57, 59, 82, 86, 88, 90) usually achieve
rapid protection but give a higher frequency of
untoward systemic reactions. Slow schedules

are better tolerated but protective doses are
only reached after several months (66). Classi-
cal, step or cluster protocols (27) are a valid
alternative and side reactions are about the
same (44). Many investigators use different
protocols. Some examples are indicated in
Table 3. Protocols with aluminium hydroxide
adsorbed venoms have also been proposed (52).

The maintenance dose is still under consid-
eration. In most American papers, especially
those published by the Baltimore group who use
mostly mixed vespid venoms, the documenta-
tion is based on 100 .̂g of each vespid venom.
They found that 50 fig of each venom (24) did
not protect more than 80 % of the patients from
general reactions, whereas 100 ng of each ven-
om protected 95 % of all patients. The amount
of material injected with 100 |ig of each venom
(mixed vespid venom) corresponds to 200 |ig of
yellow jacket as estimated by RAST-inhibition

Table 3

Protocols for venom immunotherapy with unmodified extracts

Regimen Rush Semi-rush Classical Cluster Slow

Day 1

Day 2

Day 3

Day 4

Day 5
Day 8

Day 9
Day 15

Day 21

Day 28

Day 35

0.001
0.01
0.1
1
5
10
20
30
50
50

00
\J\J

00

00

0.001
0.01
0.1
1
5
10
20
30

50
50

100
100

100

0.001
0.01
0.1

1

2
5

10

20

30
50
50
50
100

100

0.001
0.01
0.1

1
5
10

20
30
50
50
100

100

0.0001
0.001
0.01

0.1
0.5
1

5
10
20
30
50
50
100

Doses in ng
Maintenance dose every 4 to 6 weeks
After 6 to 8 maintenance doses, venom specific IgG should be titrated and, if the titer is not increased from baseline, it is
advised to increase the maintenance dose to 200 ng.
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procedure. In the case of honey bee venom
sensitivity, treatment failures or only incom-
plete treatment success have been reported for
up to 20% ofthe patients (31, 46, 79) when a
maintenance dose of 100 ^g is used, and there-
fore in some cases a monthly dose of 200 ^g
may be needed.

Although there are some doubts about the
protective role of IgG, estimation of the IgG-
response to single venoms has been proposed
for adjusting the maintenance dose. As a practi-
cal approach we suggest giving six monthly
doses of 100 \ig of venom and titrating venom
IgG thereafter. If the level is under 150 IU/ml
(Pharmacia IgG-RAST) or under 5 M-g/ml (18,
26) the maintenance dose could be increased to
200 îg or even higher. It should also be increas-
ed in patients with incomplete protection fol-
lowing a re-exposure.

The interval between maintenance injections
normally ranges between 4 to 6 weeks (25).
To avoid side effects, some highly sensitive

patients have been given injections every sec-
ond week.

Side effects during venom immunotherapy

Immediate allergic reactions. In V I T adverse reac-

tions most often occur during the first phase of
dose increase, particularly between 10 and 50
ng. Large local reactions have been described in
up to 100%, systemic reactions in 5-35% of
patients. For unknown reasons it appears that
honey bee venom elicts more systemic reactions
than vespid venoms. Rush protocols were also
shown to induce more reactions than slower
regimens except for vespid venoms (8, 86, 88,
90) (Table 4).

To reduce the relatively high incidence of
systemic reactions during VIT, several pro-
cedures are under clinical evaluation. A com-
bination of active and passive immunotherapy
with honey bee venom and beekeeper's gam-
maglobulin was studied by two groups (8, 56).

Table 4

Side effects of venom immunotherapy according to the protocol used

Side effects %

patients

20

22

23

22

21

20
16

22

21
11

52
36

20

21
120

uose increase pnase

?

14 weeks
11 weeks
24 weeks
9 weeks

7 days
3 days

?

6 weeks'
10 days
6 h2
3 days
5 days

11 weeks
4 weeks
5 weeks

local

V

41

67

50

25

36

100

39

50
15

100
p

100

60

80

60

systemic

5

16
13

0

40

64

55

39

19
38

0

0
33

10

16
11

Classical immunotherapy

Hunt et al. (37)
Golden et al. (27)
Gillman et al. (20)
Ramirez et al. (66)
Thurnheer et al. (63)

Rush immunotherapy

Urbanek et al. (82)
Yunginger (90)
Muller et al. (55)
Golden et al. (27)
Thurnheer et al. (63)
Van der Zwan et al. (86)
Nataf et al. (59)
Bousquet

Clustered immunotherapy

Golden et al. (27)
Mailing et al. (4-4)
Bousquet

'This protocol was indicated as a rush regimen but cannot be considered to be rush per se.
vespid venom was used.
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This allowed the investigators to reach mainte-
nance dose after a few hours to a few days in all
patients and was accompained by a highly sig-
nificant reduction of allergic side effects. In one
of the studies dealing with highly sensitive
patients with previous treatment failure, sys-
temic reactions to bee venom injections re-
occurred after disappearance of the transfused
beekeeper gammaglobulin from the patient's
blood (56). This method may be of some value
in highly sensitive and heavily exposed patients
in order to reach a protective maintenance dose
as fast as possible with a minimum of side
effects.

Chemical modification of honey bee venom
by coupling to monomethoxy polyethylene
glycol results in reduction of allergenicity with
maintained immunogenicity. It induced signifi-
cantly fewer side effects than crude honey bee
venom but seemed clinically somewhat less
effective than crude venom, maybe because of
insufficient dosage (55, 61, 62).

Adsorption to aluminium hydroxide makes it
possible to increase the intervctl to 6 weeks but
does not reduce side effects (52).

Reactions to venom injections should be
treated in the same way as field-sting induced
reactions. Life-threatening reactions may re-
quire adrenaline, oxygen therapy, treatment of
bronchospasm, plasma expanders and resusci-
tation procedures. In all systemic reactions the
treatment should be started as early as possible.
Anti histamines may be valuable in the treat-
ment of urticaria and/or angioeodema. Oral or
parenteral corticosteroids are the most effective
drugs for treating large local reactions and for
preventing symptom recurrence. However,
both preparations, alone or combined, are
insufficient for the emergency treatment of res-
piratory or cardiovascular symptoms, where
adrenaline is the only possible drug.

Precautions. To avoid a general reaction injec-
tions should be given deep subcutaneously and
slowly for at least 1 min, with repeated aspira-
tions before and during the injection to reduce
the possibility of inadvertent intravascular
administration.

In animail experiments Hymenoptera venoms

have been shown to cause degeneration of the
peripheral nerves (74). This observation has
also been reported in patients, thus venom
injections should not be given close to periph-
eral nerves. The risk of damaging the radial
nerve should be especially considered.

Long-term side effects. The safety of long-term
treatment with venom has been questioned
(53). For honey bee venom it may be postulated
that the treatment is safe since no particular
disease has been associated with continuous
exposure as seen in beekeeping. With vespid
venoms, which have a different pharmacologi-
cal activity, a possible risk, though low, cannot
be totally excluded. Moreover, immune-com-
plex formation was not detected in the sera of
allergenic patients treated with venoms (13).

No change in electrolytes, kidney, liver or
hematological function has been found in several
hundred patients investigated during Hymen-
optera venom immunotherapy (Pharmacia Diag-
nostics, Internal Report).

Efficacy of venom immunotherapy

Results. Complete protection following VIT has
been described in 75 to over 90% of patients
(37, 57, 65). However, treatment failures have
been reported in most studies (25, 341, 46, 57,
65, 69). In the "Insect Venom Group of the
Arbeitsgemeinschaft Dermatologische For-
schung", 41 treatment failures were observed,
36 patients were allergic to bee venom and five
to vespid venoms (Rzany, personal communica-
tion). However, it must be stressed that in this
evaluation many more patients were treated
with honey bee venom than with yellow jacket
venom. These failures decreased with increase-
ing maintenance dose. Some patients, however,
may also be unable to mount an immune
response to a given venom antigen (24, 41, 56).
In a small percentage of patients, especially
allergic to honey bee venom, a protective
maintenance dose cannot be reached because
of recurrent severe allergic side effects.
Finally, after some years of treatment a few
patients may present a sudden unexplained
failure (46).
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Fig. 2. Evolution of specific IgE, specific IgG and skin test
reactivity to honey bee venom in 37 patients during 3 years
of bee venom immunotherapy. From Thurnheer et al. (79).

Prediction of the efficacy of immunotherapy

The immune response during VIT varies wide-
ly from patient to patient. However, when
mean values of venom specific serum antibodies

and skin test sensitivity are followed, there
appears to be a decline in venom specific IgE
and skin test reactivity and a rise in venom
specific IgG within a few months. IgG then
declines, and after some years of treatment the
level may not be very different from naturally
occurring levels in untreated patients (17) (Fig.
2). A protective IgG-antibody level has been
postulated by several authors (10, 26, 85) and
estimated at greater than 5 |ag venom specific
IgG/ml or over 150 U/ml by Pharmacia IgG-
RAST or 1 ng/ml of phospholipase-IgG (39).
Most individuals with venom specific IgG levels
above these limits are in fact protected. In all
large series, however, there are some patients
whose serum IgG largely exceeds these limits
and who still react to re-exposure. Most of these
patients are usually highly sensitive with very
high IgE titers and/or had previously experi-
enced a severe anaphylactic reaction. The lack
of protection may be related to a heterogeneous
IgG response towards some specific venom
components (41) or to a very high IgE immune
response. On the other hand, many patients
with low or even undetectable venom IgG were
protected. Thus the absolute level of venom
IgG may not be the "gold standard" for the
prediction of efficacy of VIT nor for the selec-
tion of at risk patients (6). The increase of
venom specific IgG expressed as the ratio of
levels before and after 3 or 6 months of VIT
may actually be a better predictive test. The
interpretation of venom specific IgG titers must
consider some further factors. Titration of ves-
pid specific IgG seems to be less reliable than
that of honey bee venom specific IgG. IgG
subclasses may play different biological roles
(15) and it has been observed in several studies
(56) that the most intense response is noted in
the IgG^ subclass (1). The determination of
specific IgG to purified venom proteins by spe-
cific assays, IgG-GRIE (56, 60) or immunoblot-
ting (16), may serve as a better guide in the
future. However, it has been shown that
patients responding with specific IgG produc-
tion to all allergenic components to which they
produce specific IgE are not protected, whereas
some patients without specific IgG production
to major allergens do not react to stings (61,
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80), thus further complicating the picture.
Finally, the IgG response is clearly dependent
on the age of the patient and on the treatment
protocol (Eig. 2).

The most reliable test to judge the efficacy of
VIT is the provocative sting challenge with a
live insect (6, 63); this must be done in an
intensive care unit. The amount of venom
delivered by one sting seems fairly constant in
the honey bee, where the sting is left in the skin
(6, 34). It varies considerably, however, in ves-
pids and may explain the more frequent nega-
tive sting challenges in vespid allergic patients
(6, 34). When a patient has presented no reac-
tion after a sting challenge, this does not neces-
sarily mean that he is definitely protected since
resensitizations during VIT have been de-
scribed (46), although others (6, 63) observed
no systemic reactions in a limited number of
patients during repeated sting challenge. How-
ever, in an allergic patient Molkou (personal
communication) recently performed two subse-
quent sting challenges within 2 months with a
honey bee. The first challenge did not elicit any
reaction whereas during the second the patient
experienced a severe anaphylactic shock. A
similar severe systemic reaction was also noted
by Blaauw and Smithuis (personal communica-
tion) in a beekeeper's daughter who was stung
by a honey bee on two occasions at a 1 year
interval.

Duration of venom immunotherapy

The question as to whether VIT can be discon-
tinued after a certain time is not yet settled. It
has been suggested that it can be stopped once
the skin test and RAST become negative (67,
79). In a recent study, Randolph & Reisman
(68) observed that patients who had a negative
RAST could stop immunotherapy whatever the
result of the skin test as they did not experience
systemic reactions when stung by a living
Hymenoptera. Mokry et al. (49) suggested
using basophil degranulation tests with washed
cells as a complement to skin tests and RAST.
In one study, after 3 years of treatment (79)
only 15 out of 42 adult patients were negative.
Disappearance of positive diagnostic tests seems

to occur more frequently in children (30, 76). It
must, however, be realized that RAST inter-
ference due to the presence of high titers of
venom specific IgG might cause false negative
IgE-RAST results in patients under VIT (92).
Duration of VIT, at least in bee venom allergy
in childhood, could be predicted by considering
IgE and IgG antibody levels and clinical reac-
tivity in challenged patients. IgG < 1 PRU/ml
in association with high IgG titers might indi-
cate that discontinuation is possible (84).

In a recent study (23), VIT was stopped in
29 patients after 5 years, irrespective of diag-
nostic tests, and the patients were restung after
an interval of 1 year without treatment. No
systemic reactions were observed. On the other
hand, formerly heavily exposed and totally pro-
tected bee keepers may develop severe systemic
reactions after they have stopped working with
bees for some time. This suggests that protec-
tive mechanisms disappear earlier than the
allergy. A retrospective survey of the clinical
and immunological patterns of 82 patients who
had stopped immunotherapy without the con-
sent of their physicians showed a 22 % risk of
systemic reactions. Some of them were extreme-
ly severe (22). This study shows that there is a
substantial risk of anaphylactic reactions if
immunotherapy is stopped while venom sen-
sitivity persists and favours lifelong treatment
when sensitivity remains. Further prospective
studies will have to deal with the problem of the
necessary duration of VIT.

Immunotherapy in particular situations

Beekeepers are at high risk for bee venom allergy.
In several studies the prevalence has been esti-
mated to be from 15 up to 43 % as compared
with 0.8 to 7% in the total population (7).
Within the beekeeper population the degree of
sensitization is inversely related to the number
of stings per year (10). Most individuals who
are stung by less than 50 honey bees per year
have both a positive skin test and venom specif-
ic IgE-antibodies, although only a minority of
them experience anaphylaxis (7). Bee venom
immunotherapy should only be proposed to
beekeepers with recent anaphylaxis who wish to
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continue beekeeping. A minimal maintenance
dose of 200 (xg per month is advised and
patients should be re-exposed with a sting chal-
lenge on the intensive care unit before they
return to work with bees. Once the sting chal-
lenge has been tolerated, VIT can be continued
possibly by the beekeeper himself with at least
weekly exposures to bee stings from his own
hive. Care should be taken that no more than
one to two stings are given at a time and that
this treatment is continued during the winter.
Any beekeeper with a history of systemic
anaphylactic reactions should have adrenaline
for injection and inhalation available at his
work place.

Should pregnant women be desensitized? Conti-

nuation of an established and well-tolerated
immunotherapy is not contra-indicated during
pregnancy, but VIT is not generally started
during pregnancy. However, a severe anaphyl-
actic reaction can cause an abortion and such
an event is not uncommon among beekeepers'
wives. In this special situation, the benefits and
risks of VIT must be carefully analysed. In the
exceptional case of a pregnant patient at high
risk of re-exposure, VIT may be started but the
protocol should be slow so as to avoid systemic
reactions. No serious side effects were reported
in a recent study (77).

In infancy severe allergic reactions are extremely
rare (75) and mostly occur in beekeepers' fam-
ilies. In some cases of exceptional severity
immunotherapy may be indicated. It should be
remembered that symptoms of anaphylactic
shock in infancy differ from those in later life.

In elderly patients allergic reactions to Hymenop-
tera stings may be more severe and the fatality
rate is higher than in children and younger
adults, probably due to the more frequent asso-
ciation with chronic cardiovascular and/or res-
piratory diseases, and in this age group more
reactions may be caused by toxic niechanisms
(50). On the other hand, some investigators,
but not all (12), found the risk of re-exposure to
be lower in the elderly. VIT is indicated in
highly exposed patients or in those with severe

systemic reactions after careful examination of
cardiovascular and respiratory organs. A slow
protocol is recommended. Care should also be
taken to avoid beta-blocking agents during
VIT; these may aggravate systemic anaphylac-
tic reactions and neutralize the effect of emer-
gency treatment with adrenaline.
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