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Summary

Background 1In this study, which summarizes our last 5 years of experience, we evaluated the side-
effects of ultra-rush venom immunotherapy and the possibility to define some risk factors for
side-effects as age, Hymenoptera venom used for treatment, treatment phase, severity of prior insect
sting reaction, concentration of skin test positivity, and level of specific IgE.

Methods In our protocol on day 1, an initial venom dose of 0.1 pg was followed by 1, 10, 20 pg at
30-min intervals and then 30 and 40 pg at 60-min intervals. Patients who completed this protocol
received two booster injections of 50 pg on day 15 and one of 100 pg on day 45. Subsequently,
monthly 100 pg boosters were given.

Results  Fifty-one children (9.20 + 3.41 years) and 207 adults (40.62 + 14.00 years) underwent an
ultra-rapid venom immunotherapy (ultra-RVIT). Single ultra-RVIT was administered to 195 pa-
tients: 69 with honeybee, 123 with yellow jacket and three with wasp venoms. Two venoms were
injected into 59 patients: 42 with yellow jacket and wasp, 17 with yellow jacket and honeybee. Four
patients received the three venoms.

The frequency of immediate systemic reactions (SR) was not significantly different between adults
and children: 11.2% vs. 10.8%.

SR were experienced more frequently on day 1 (n = 33). They were uncommon on day 15 (n =2) and
onday 45 (n=1). No late reactions have been observed. Honeybee venom induced significantly more
SR (30%) vs. yellow jacket (3.2%) and wasp venom (6.1%). Among the 33 patients who experienced a
SR on day 1, 24 had a reaction grade 1 or 2 and nine had a reaction grade 3 or 4. There is a significant
risk for patients with a prior reaction grade 3 or 4 to experience a SR during venom immunotherapy

(VIT).
The strength of positive skin tests and the level of specific IgE were not related to an increased risk of
SR (P =NS).

Conclusion Treatment with honeybee extract induced more SR than the treatment with yellow
jacket and wasp venom. Doses increase phase on day 1 is risk factors for SR of ultra-RVIT, as well as
the severity of the prior reaction. Age, degree of positive skin tests, and specific IgE are not risk
factors.
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Introduction

Venom immunotherapy (VIT) is an effective treatment for
patients with a history of IgE-mediated allergic reactions to
Hymenoptera stings [1]. Since the first immunotherapy with
pure venom was carried out in 1974 [2, 3], protocols of various
duration have been devised in an effort to maximize protection,
minimize side-effects and optimize patient convenience. With a
slow protocol the time required to reach the maintenance dose
of 100 pg, generally considered as adequate [4], is several weeks
[5-7], with a rush protocol is several days [§-11] and with an
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ultra-rapid protocol is few hours [12-15]. The ultra-rapid
venom immunotherapy (ultra-RVIT) has the obvious advan-
tage of achieving rapid protection with minimum inconvenience
for the patient. VIT aims to induce tolerance to Hymenoptera
venom but can be complicated by systemic reaction (SR). Many
different regimens for build up and for maintenance VIT have
been used in the literature, making it difficult to compare the
results. Studies using rush protocols have suggested that they
are at least as safe as slower protocols [12-15]. In a previous
study, we found that our ultra-RVIT protocol, which used a
cumulative venom dose of 101.1pg of venom over 3.5h
(210 min), resulted in fewer systemic reactions compared to
6-h and 4-day protocols, which attained cumulative doses of
226.6 ug and 527.6 ng, respectively [14].

However, SR are a significant problem, especially when hon-
eybee venom (HBV) is used [16, 17]. It is thus far not possible to
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predict the SR that may occur with any VIT regimen, even with
doses tolerated previously [18]. Attempts to define patient-
related risk factors for SR have failed. Defining the risk factors
might allow some adaptation of VIT regimens in these subjects
in order to minimize the occurrence of dangerous SR. Since our
1992 initial report, we have routinely performed ultra-RVIT in
a large number of patients, allowing a retrospective analysis on
clinical data with (reactor) and without (non-reactors) SR to
VIT in order to detect which patient profile is at risk for SR
to VIT. Therefore, we summarize our last 5 years of experience
with ultra-RVIT evaluating during this period the SR of ultra-
RVIT, and the possibility to define some risk factors for SR:
age, Hymenoptera venom used for treatment, treatment phase,
severity of initial insect sting reaction, degree of skin test posi-
tivity, degree of specific IgE positivity. To date, any studies
using the same regimen and a large group of patients (children
and adults) have been looking for possible risk factors.

Materials and methods

Patients

We analysed the data of 258 Hymenoptera venom-allergic pa-
tients referred for VIT to our department between January 1994
and October 1999. Patients were selected to receive ultra-RVIT
based on the criteria recommended by the European Academy
of Allergy and Immunology Subcommittee on insect venom
allergy [19]. VIT was recommended if there was a history of
an immediate systemic reaction after a Hymenoptera sting and
the demonstration of IgE-mediated allergy by skin tests and/or
the presence of venom-specific IgE serum antibodies to the
respective venom. Immediate systemic reactions were classified
according to the system proposed by Mueller, from grade 1 to
grade 4 [20].

Skin tests

In all patients, venom-specific [gE were demonstrated by skin
tests with serial 10-fold dilutions of honeybee (HB), yellow
jacket (YJ) and wasp (W) venom (Bayer Pharma, Hollister
Stier Laboratories, Paris, France). Skin test reactivity was
tested by performing intradermal tests on the forearm with
increasing concentrations from 0.001 pg/mL to 1 pg/mL. Skin
tests were considered positive if reactions (weal of at least 5 mm
in diameter with erythema) occurred after 15 min at a concen-
tration of 1pg/mL or less [19]. The lowest concentration
resulting in such a reaction was defined as the endpoint con-
centration.

Control tests were first performed to verify that skin reactiv-
ity was normal: 9% codeine phosphate was used as a positive
control and diluent as the negative control.

Venom-specific IgE antibodies

In all patients, venom-specific IgE antibodies to HB, YJ and
W venom were determined by a commercial available radio-
immunologic assay (Pharmacia, Uppsala, Sweden). Results
were expressed in kU/L and were negative below 0.35kU/L.

Venom selected for ultra-RVIT

The venom was chosen with reference to the patient’s history of
entomological identification, skin test and/or sIgE results:
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1. Description of the Hymenoptera, consistent skin tests and/or
specific IgE assay: VIT performed with the venom of the
species of Hymenoptera identified.

2. Inconclusive entomological identification, positive skin tests
and/or specific IgE assay for HB and Y] stings: double im-
munotherapy.

3. Conclusive entomological identification, positive skin tests
and/or specific IgE assay for all venoms tested: immunother-
apy programme using only the venom of the insect identified
by the patient.

4. Identification of wasp as the offending species but without
further distinction between YJ and W, positive skin tests and/
or specific IgE assay for YJ and W: double immunotherapy
using the venoms of both species (particularly in Mediterra-
nean areas).

5. For bumblebee or hornet stings, the absence of specific
venom requires either no immunotherapy or else immuno-
therapy, respectively, with HB or YJ venom.

In all cases, the immunotherapy was carried out with one or
more of the same venoms used for skin testing.

Ultra-RVIT

Ultra-RVIT is outlined in Table 1 and was monitored by the
same physician at the Department of Chest Diseases and Al-
lergy, in the day care unit in Marseille, France. The initial
venom dose for ultra-RVIT was the same regardless of the
patient’s age and sensitivity. A cumulative venom dose of
101.1 pg divided into six subcutaneous injections was adminis-
tered over 3.5h on day 1: an initial venom dose of 0.1 ug was
followed by 1, 10, and 20 pg at 30-min intervals, and then 30 and
40 pug at 60-min intervals. The patient was seen again after
2 weeks (day 15) and given 50 ug in each of two injections at
an interval of 30 min, and subsequently returned after 1 month
(day 45) for an injection of 100 pg. The venom injections on
days 15 and 45 were given under the same medical supervision
as on day 1 and thereafter at intervals of 4 weeks (100 pg,
maintenance dose) on an outpatient basis. Only the patients
who completed the ultra-RVIT (day 1) continued the protocol
on days 15 and 45. All injections were applied subcutaneously
to the outside of the upper arm, at least 10 cm above the elbow.
In this protocol, indwelling intravenous lines were used in all
cases on days 1, 15 and 45. Full emergency resuscitation equip-
ment was readily available. In case of SR following a venom
injection on day 1, the protocol was immediately stopped and
the patient received intravenous injections of H1 antihistamines

Table 1. Ultra-rapid venom immunotherapy (3.5 h)

Time Injected venom (p.g)
Day 1 Oh 0.1
30 min 1
1h 10
1.5min 20
2.5min 30
3.5min 40
Day 15 Oh 50
30 min 50
Day 45 One injection of 100 ng
Monthly One injection of 100 ug
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and corticosteroids. The use of adrenaline was decided
according to the severity of the SR. The patients were kept
under observation until the next morning and then left hospital
with an appointment for the following week. A new protocol
has now been established based on repeated low venom doses
each week to obtain a maintenance venom dose of 200 pg/mL
over several weeks.

If two or three venoms were required, they were administered
in separate protocols a few days apart.

Patients did not receive a pre-treatment with antihistamines.
Thereby, the incidence of allergic side-effects during ultra-
RVIT was artificially not reduced [21-23].

Clinical surveillance protocol

The condition of the skin, pulse rate, blood pressure and re-
spiratory rate were recorded before and 30 min after each injec-
tion. Any objective adverse event attributed to the ultra-RVIT
injections was noted. The threshold venom dose and the type of
symptoms were recorded.

Statistical evaluation

The following parameters were considered for analysis: sex, age,
Hymenoptera species involved in the prior systemic sting reac-
tion, severity of the prior systemic reaction, degree of positive
skin tests and positive venom-specific IgE and compared in the
two groups of patients: reactors and non-reactors by a Chi-
square method.

Logistic regression analysis was used to rate the effect of such
covariates on risk of systemic reaction during the ultra-RVIT.
The model included quantitative variables: sex, age, lower con-
centration of positive skin tests, level of venom-specific IgE,
Hymenoptera species involved, grade of the prior sting reac-
tion. We performed a backward step-wise analysis with a vari-
able numbers of iterations, leading to an estimate of the odd
ratio, together with its confidence interval and degree of signifi-
cance. SPSS 6.1 for the Power Macintosh (SPSS, Chicago, IL,
USA) was used as software.

Results

Prevalence of systemic reactions to immunotherapy with
HB or Y] or W venom

Between January 1994 and October 1999,258 patients (98
females, 160 males) ranging in age from 3 to 79 years underwent
an ultra-RVIT: 51 children (9.20 + 3.41 years; age =< 15 years,
3 months) and 207 adults (40.62 + 14.00 years). Three hundred
and twenty-five ultra-RVIT were performed. Single ultra-RVIT
was administered to 195 patients: 69 patients with HB venom,
123 patients with YJ venom and three patients with W venom.
Fifty-nine patients received ultra-RVIT with two different
venom: 42 with YJ and wasp, 17 with YJ and HB, and four
patients with all three venoms (Table 2).

On day 1, 33 (12.79%) patients experienced a systemic reac-
tion during the increase in doses. The time interval between
injection and SR was below 30min. On days 15 and 45, we
observed two and one systemic reaction, respectively. No late
reactions have been observed. HB venom induced significantly
more systemic reactions (30%) than YJ (3.2%) and W venom
(6.1%). SR were experienced more frequently on day 1 (n = 33).

They were exceptional on day 15 (n=2) and on day 45 (n=1).
The frequency of immediate systemic reactions was not
significantly different between adults and children (11.2% vs.
10.8%; Table 3).

Of the 36 patients with SR, only one interrupted VIT because
of repetitive SR preventing the increasing venom doses.

Characteristics of systemic reactions

The SR during ultra-RVIT (dayl) were mainly mild in 24
patients: 21 adults and three children, with cutaneous symp-
toms as localized urticaria and/or angio-oedema and/or ery-
thema. Severe symptoms (grade 3 and 4) were observed in
nine patients: six adults and three children. Two patients experi-
enced an hypotension without collapse and loss of conscious-
ness (Table 4). Severe cardiovascular symptoms were not
observed in children (Table 5). SR were observed with undiluted
venom (100 pg/mL) in 24 patients, between 10 and 40 pg. Eight
patients had a SR at a venom concentration of 1 pg/mL and
only one patient experience a SR at 0.1 ug (Fig. 1).

Clinical profile of patients with systemic reaction to ultra-
RVIT

When we compared the severity of the SR during ultra-RVIT
and prior to VIT (mild grade 1 and 2 reactions vs. severe grade 3
and 4 reactions), there was a significant correlation between the
VIT SR and the unexpected SR as well as in adults (P =0.016)
as well as in children (P = 0.025). The patients who experienced
a grade 3 or 4 reaction to VIT more frequently had a grade 3 or 4
reaction after the sting (Tables 4 and 5).

The degree of positive venom skin tests was not significantly
different between the reactors and the non-reactors when we
compare the group with the highest degree of positive skin test
(0.001 pg) to the rest of the group. However, in the group of

Table 2. Venom type used for ultra-RVIT

Honey bee Yellow jacket Wasp

Children (n=51) 17 38 10
Adults (n=207) 73 148 39
Total VIT treatment course (n=325) 90 186 49

One venom (n = 195): 69HB, 123YJ, 3W; two venoms (n=59): 177HB + YJ,
42YJ 4+ W; three venoms (n=4): HB+YJ+W.

Table 3. Incidence of systemic reactions (SR) during ultra-RVIT

Day 1 Day 15 Day 45 % SR

Honeybee (n=90) 25 1 1 30.0
a=73 (a=20) (=c) (=a) 28.8
c=17 (c=5) 35.3
Yellow jacket (n = 186) 5 1 0 3.2
a=148 (a=4) (=a) 3.4
c=38 (c=1) 2.6
Wasp (n=49) 3 0 0 6.1
a=238 (=a) 7.6
c=10 0

Total 33 2 1 1.1
260 adults (a) 27 1 1 11.2
65 children (c) 6 1 10.8
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Table 4. Severity of systemic reaction vs. severity of prior sting reaction in adults

Side-effects of VIT
Day 1

Prior sting reaction

(Mueller grade) Grade 1 Grade 2 Grade 3 Grade 4
Good tolerance (89.6%) 55 24 67 87
(13HBV + 36YJV 4 6WV) (THBV + 15YJV + 2WV) (13HBV +40YJV + 14WV) (20HBV + 53YJV + 14WV)
Grade 1 (7.7%) 1 1 4 14
(=HBV) (=YJV) (=HBV) (10HBV +2YJV + 2WV)
Grade 2 (0.4%) 1 1 0 0
(=HBV)
Grade 3 (1.5%) 0 0 2 2
(=HBV) (THBV +1YJV)
Grade 4 (0.8%) 0 0 1 1
(=WvV) (=HBV)
Grades 1+ 2 vs. grades 3+ 4 — P=0.016.
Table 5. Severity of systemic reaction vs. severity of prior sting reaction in children
Side-effects of VIT Prior sting reaction
Day 1
(Mueller grade) Grade 1 Grade 2 Grade 3 Grade 4
Good tolerance (90.8%) 24 4 20 11
(BHBV + 15YJV + 6WV) (1HBV +3YJV) (4HBV + 13YJV 4 3WV) (4HBV +6YJV + 1WV)

Grade 1 (3.1%) 0 0 1 1

(=YJV) (=HBV)
Grade 2 (1.5%) 0 0 1 0

(=HBV)
Grade 3 (4.6%) 0 0 3 0

(=HBV)
Grade 4 (0.0%) 0 0 0 0

Grades 1+ 2 vs. grades 3+ 4 — P=0.025.
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Fig. 1. Threshold venom doses and systemic reactions in children (1)
and adults (H).
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reactors, the SR tended to occur preferentially in the patients
with more positive skin tests (0.001 pug/mL; n = 26; Table 6).

The level of specific IgE was not related to the risk of SR
whatever was the Hymenoptera species (Table 7).

The relative risk of developing systemic reaction during the
rapid venom phase of immunotherapy (day 1) was evaluated.
As shown in Table 8, HB venom (P =0.001) and a prior sting
reaction grade 3 (P =0.023) or 4 (P =0.006) increased the risk
of developing a SR.

Age and sex were not risk factors.

Discussion

VIT is used to prevent life-threatening reactions but a remaining
problem in Hymenoptera allergy is related to the safety, espe-
cially of honeybee venom immunotherapy, which may cause
systemic allergic reactions in up to 20-40% of patients [19].
Different approaches to improve the safety of venom immuno-
therapy by changing protocols [19], by pre-treatment with anti-
histamines [21-23] or beekeeper gamma globulin [10], or use of
chemically modified honeybee venom [24] have proved to have
variable success. Defining the risk factors for SR to VIT would
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be helpful in reducing the occurrence of them. This study ana-
lyses the characteristics and frequency of adverse reactions and
identifies the risk factors for SR.

In our department, VIT with an ultra-rush schedule was well
tolerated, on day 1, in 72.2% of 90 HB venom, in 97.3% of 186
YJ venom and in 93.9% of 49 W venom. Local reactions
were observed in nearly all patients during VIT. It has to be
emphasized that the majority of the SR to VIT were mild, well
tolerated and either self-limiting or easily controlled by cortico-
steroids or oral antihistamines. Only two SR were judged severe

Table 6. Severity of systemic reaction versus degree of positive skin test

Side-effects of VIT Venom skin tests (ng/mL)

Day 1

(Mueller grade) 1 0.1 0.01 0.001
Good tolerance 30 21 32 202
Grade 1 2 1 1 17
Grade 2 0 0 0 2
Grade 3 0 1 0 6
Grade 4 0 1 0 1

Positive skin tests: 140.1+0.01pg/mL versus positive skin tests:
0.001 pg/mL — P=NS. Seven patients had negative skin tests and a
good tolerance, one had no skin test and a grade 1. All of them had
positive sIgE.

enough for administration of adrenaline. The higher incidence
of adverse reactions in patients receiving bee VIT compared
with those receiving wasp VIT is in agreement with the findings
in other reports [5, 19]. The risk for SR to VIT is thus much
more related to the nature of the venom than to the regimen
used. It has not been elucidated why VIT with HB venom causes
more SR than VIT with YJ venom. One explanation may be the
differences in the strength of the extracts. In the commercial
venom extracts used for VIT, YJ venom allergens are diluted in
non-allergenic venom sac proteins, whereas HB venom is a
purified venom with lower concentration of non-allergenic pro-
teins [ 25, 26]. Reports in the literature reveal a high variation in
the incidence of side-effects attributable to VIT [5]. It is difficult
or even impossible to compare these reports of incidence of SR
with different VIT protocols because the investigators use dif-
ferent classification systems for severity of adverse reactions.
Rush regimens have caused SR in 13-46% of the HB venom
allergics and in 0-21% of the YJ venom allergics [5, 14, 21, 27],
whereas with the conventional weekly buildup regimens, fre-
quencies of 40-46% with HB venom and of 12-25% with YJ
venom have been noted [16,17,28]. In a previous study, we
compared three different regimens (4-day, 6-h or 210-min with
a cumulative venom dose of 527.6 pug, 226.6 ug and 101.1 pg,
respectively), and we concluded that the rate of SR decreases
with the reduction of the number of venom injections and the
cumulative venom dose [14]. After a comparison with several

Table 7. Severity of systemic reaction versus degree of positive sIgE (kU/mL) (CAP-RAST) geometric means and confidential

intervals
No reaction Grade 1 Grade 2 Grade 3 Grade 4

Honeybee 2.44 5.16 34.12 11.59 4.6
(0.01-772.78) (0.01-3714.50) (9.30-125.21) (1.99-67.36)

Yellow jacket 2.97 2.97 5.7
(0.02-468.72) (0.30-29.08)

Wasp 1.16 0.14 5.1
(0.00-361.41) (0.00-10.18)

Table 8. Logistic regression analysis: reactor versus non-reactor patients

Variables (references) Reactors versus non-reactors (P-value) OR (95%Cl)

Sex (male) NS
Age (< 15.3years) NS
Positive skin tests (0.0 01 ng/mL)

0.01 pug/mL NS

0.1ug/mL NS

1ug/mL NS
Positive specific IgE (0-3.5kU/L)

3.5-17.5kU/L NS

17.5-50 kU/L NS

50-100 kU/L NS
Hymenoptera (Yellow jacket)

Honeybee 0.0001

Wasp NS
Prior sting reaction (grade 1)

Grade 2 NS

Grade 3 0.023

Grade 4 0.006

0.82 (0.35-1.92)
0.72 (0.25-2.14)

0.48 (0.09-2.51)
0.65 (0.15-2.81)
0.37 (0.07-1.97)

1.44 (0.55-3.78)
1.09 (0.32-3.78)
2.23 (0.51-0.67)

13.6 (5.08-36.49)
2.34 (0.54-10.23)

5.3 (0.43-66.0)
11.7 (1.4-99.19)
17.99 (2.25-143.71)
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protocols, from 7-9 days to 2 days, Brehler et al. concluded that
the incidence and severity of adverse reactions decline if VIT
dose increase protocol is shortened to 2 days [29]. Both patient-
related or venom-related factors may play a role. To find out
whether reactors have typical demographic or medical charac-
teristics we compare reactors and non-reactors for age, sex,
severity of the prior SR, degree of positive skin tests and positive
sIgE. Our data suggest a correlation between the incidence of
SR and the severity of the prior insect sting reaction, whereas
the degree of positive reaction in skin tests and serum IgE
concentration are not risks factors.

An EAACI-multicentre study has made it possible to collect a
very large number set of data covering a variety of treatment
regimens. Data from 840 patients with a total of 26 601 injec-
tions were obtained. Twenty per cent of patients had SR corres-
ponding to 1.9% of injections during dose increase and 0.5%
during the maintenance phase. The vast majority of the 280
reactions were mild: only one-third required medical treatment.
Female sex, bee venom extract and the rapid dose increase, but
not the severity of insect sting reactions, increased the risk of
SR. The frequency of SR was low, and the majority of those
could be managed without treatment [30]. In our study, the
reactors were equally comprised of male and female patients.
For one author [28], a female predominance among reactors to
VIT has been observed and the reactions tended to be more
severe than the reactions registered in the male group but a
similar result was not found by others [16, 21].

The safety of VIT is comparable in children and adults using
the same ultra-RVIT and we therefore recommend the use of
ultra-RVIT in children. Such a study is unique. From the litera-
ture, we know the efficacy and safety of VIT in children [31-33]
but the results were never compared with those from adults.

In conclusion, our experience with ultra-RVIT has demon-
strated that is it a safe treatment for Hymenoptera anaphylaxis.
The majority of SR are very mild and respond readily to prop-
erly supervised treatment. Few predictive factors were identi-
fied: bee venom VIT, increasing venom doses and severity of the
prior sting reaction. In addition to its lower cost and high
efficiency, safety of ultra-RVIT is an argument for using this
treatment in Hymenoptera venom allergy.
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