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Rapid Hymenoptera venom immunotherapy:
comparative safety of three protocols
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Summary

We compared 284 sting-allergic patients treated with either a 4 day (group 1), 6 hr (group
2) or 210 min (group 3) rapid venom immunotherapy (RVIT) protocol using honey bee
(HB) or yellow jacket (YJ) venom at cumulative doses of 527-6 ug, 226:6 ugand 1011 ug
respectively. The 4 day protocol involved four times as many injections as the 210 min
protocol and twice as many as the 6 hr protocol. Desensitization was conducted in a
hospital providing full emergency resuscitation facilities. In group 1, 1 x 100 ug boosters
were given ondays 7, 10, 15 and 45 and, in groups 2 and 3, 2 x 50 ug boosters were given
on day 15 and 1 x 100 ug on day 45. The patients in the three groups were comparable
with regard to clinical characteristics and immunological reactivity determined by skin
tests. All patients had large local reactions. Systemic reactions (SR) occurred in 28-2% of
patients in group 1, 28:6% in group 2 and 6-9% in group 3. The mean total cumulative
venom dose (s.e.m.) for occurrence of SR was 123-75(+24-2)in group 1, 183-27 (- 28-3)
in group 2, and 36-43 (1:9-3) in group 3. HB led to more systemic reactions than YJ
venom. The rate of SR decreased when the cumulative venom dose was reduced during
RVIT. The median dose was 1376 ug in group 1, 226:6 ug in group 2, and 21-1 ugin
group 3. No systemic reactions were observed after the booster injections. The results of
this study suggest that short RVIT protocols with low cumulative doses carry a lesser
risk of SR.

Clinical and Experimental Allergy, Vol. 23, pp. 226-230. Submitted 17 March 1992;

revised 26 August 1992; accepted 8 September 1992.

Introduction

Venom immunotherapy (VIT) is widely used throughout
the world to treat most patients with Hymenoptera sting
allergy [1,2]. Since the first desensitization with pure
venom was carried out in 1974 [3], protocols of various
durations have been devised in an effort to maximize
protection, minimize side effects and optimize patient
convenience [4-7]. With a slow protocol the time required
to reach the maintenance dose of 100 ug generally
considered as adequate is several weeks [8.9], with a semi-
rush protocol is is several days [5,10-12] and with a rush
protocol it is 24 hr [6,13,14]. The rush regimen has the
obvious advantage of achieving rapid protection with
minimum inconvenience for the patient. Studies using
rush protocols [6.13,14] have suggested that they are at
least as safe as slower protocols. However. these studies
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were based on small groups of patients. In this paper, we
compare three RVIT protocols lasting 4 days, 6 hr or 210
min in a large group of 284 sting-allergic patients.

Materials and methods
Patients

The patientsin this study were referred to us between 1983
and 1989. Sting anaphylaxis included symptoms such as
giant urticaria, generalized pruritus. angioneurotic
oedema, laryngoedema. hypotension and shock. Patients
with significant cardiopulmonary disease and patients
receiving fi-blocker drugs were excluded. Clinical charac-
teristics are listed in Table 1.

In all patients venom-specific 1gE were demonstrated
[15] by skin tests with serial tenfold dilutions of honey bee
(HB), yellow jacket (YJ) and wasp (W) venom (Dome
Hollister Stier Laboratories, Paris. France), starting at a
concentration of 10 ¥ ug/ml. Skin tests were considered
positive if reactions occurred at a concentration of | ug/
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Table 1. Grade of clinical symptoms in each group of patients

Grade of clinical symptoms

RVIT I I I Y
Group 1

4-day (n=46) 8(17-4)* 22(47-8) 3(65) 13(283)
Group 2

6 hr (n=21) 3(14-9) 4(19) 4(19) 10(47-6)
Group 3

210 min (n=217) 45(20-7) 90 (41-5) 16 (7-4) 66 (30-4)

P value
(chi-square test
with 2 degrees of
freedom

NS NS NS NS

* Numbers in parentheses are percentages.

ml or less [16]. Immediate systemic reactions were
classified according to the system proposed by Mueller
[17]. Results of skin tests are shown in Table 2.

After performing an electrocardiogram and complete
blood count, desensitization was carried out with one of
the same venoms used for skin testing (see above). The
venom was chosen with reference to the patient’s history
and skin test results. The initial venom dose for RVIT was
the same regardless of the patient’s sensitivity. Table 3
shows the number of patients immunized with each
venom. Patients allergic to W venom were so few that they
were excluded from study.

Rapid venom immunotherapy protocols

RVIT was monitored by the same physician (J.B.) at the
Department of Chest Diseases and Allergy in Marseille,
France. Three protocols were used: a 4 day (group 1),a 6
hr (group 2) and a 210 min (group 3) protocol (Table 4).
Patients were hospitalized for 4 days and those in groups 2
and 3 were admitted for 24 hr. During RVIT, pulse rate
and blood pressure were carefully monitored (Vicom-em
CMK 211 S, PPG HELLIGE). Indwelling intravenous
lines were used in all cases. Full emergency resuscitation
equipment was readily available. Venom was adminis-
tered subcutaneously in the upper arms.

In the 4 day protocol, the starting dose of 10~ ug was
followed by increasing doses every 30 min for 3 days. On
the fourth day, patients received one 50 ug and one 100 ug
injection. The cumulative venom dose was 527-6 ug. If
this first phase was successful, booster injections of 100 pg
were given on days 7, 10, 15, 30 and then monthly.
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In the 6 hr RVIT, an initial venom dose of 103 ug was
followed by 104,103,102, 1071, 0-5, 1, 5, 10, 20, 30, 60
and 100 ug at 30 min intervals. The cumulative venom
dose was 2266 ug.

In the 210 min protocol, an initial venom dose of 0-1 ug
was foliowed by 1, 10 and 20 ug at 30 min intervals and
then 30 and 40 ug at 60 min intervals. The cumulative
venom dose was 1011 ug.

Patients who completed the 6 hr and 210 min protocols
were rehospitalized for two booster injections of 50 ug on
day 15 and one of 100 pg on day 45. Subsequently
monthly 100 ug boosters were given on an out-patient
basis. If two venoms were required, they were adminis-
tered in separate protocols a few days apart.

We did not challenge our patients with live stings. Nor
did we measure the specific IgG. Like Miiller [18], we
observed that the Ig@rresponse induced by immuno-
therapy is an epiphenomena rather than a decisive
protective mechanism. Attempts to define a protective
level of venom specific Ig@&have been disappointing [19].
Also low IgG levels have been observed in some well-
protected patients and high 1gG levels have been observed
in some patients in whom treatment failed.

Results

Between May 1983 and December 1989, 284 patients,
ranging in age from 6 to 70, underwent RVIT. The 4 day
protocol was performed on 46 patients from May 1983 to
April 1985 (group 1), the 6 hr protocol on 21 patients
from April 1985 to October 1986 (group 2) and the 210
min protocol on 217 patients from October 1986 to
December 1989 (group 3). As shown in Tables 1 and 2,
clinical symptoms and immunological reactivity ascer-
tained by skin tests did not differ significantly between the
three groups.

Table 5 shows the incidence of SR in the three groups.
In group 1, 7/13 patients treated with HB and 26/33
treated with YJ venom completed RVIT without SR or
any significant variation in pulse rate or blood pressure.
In the remaining 13 patients, mild SR was observed: six
with HB venom (46%) and seven with YJ venom (21%).
In 10 of these patients the reaction was urticaria, in one it
was mild hypotension and in two it was urticaria and mild
hypotension.

In group 2, 14 patients underwent RVIT with YJ and
seven with HB. In the YJ group, 11 (79%) completed
desensitization without SR, In the HB group, 4 (58%)
completed desensitization without SR. SR was observed
in three patients in each group. With YJ, SR consisted of
urticaria in two cases and asthma in the other. With HB,
SR consisted of generalized urticaria in one case and
generalized urticaria and laryngeal oedema in two cases.
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Table 2. Positive skin tests in each group of patients

Venom skin tests (ug)

RVIT 1 0-01 0-001 0-0001
Group 1

4 day (n=46) 11 (23-9)* 7(152) 11239 17(37) 0(0)
Group 2

6 hr (n=21) 5(23-8) 7 (33-3) 2 (9-5) 6(28:6) 1(4])
Group 3

210 min (n=217) 40 (18-4)  39(I18)  45(20-7) 90 (41-5) 3 (1-4)
P value NS NS NS NS NS

* Numbers in parentheses are percentages.

Table 3. Venom type used in each group of patients

Table 4. Venom immunotherapy protocols

Mean age +s.d. Honeybee Yellow jacket

Group 1
4 day (n=46) 37-9+159 13 33
Group 2
6 hr (n=21) 40-9+179 7 14
Group 3
210 min (n=217) 3611165 71 146
n=91 n=193

In group 3, 202 patients completed RVIT: 146 with YJ
venom and 56 with HB venom. No SR was observed with
YJ venom. Mild SR with urticaria and/or laryngeal
oedema was observed in 15 patients (21%) with HB
venom.

With the 4 day and 6 hr protocols, SR occurred at a
higher total cumulative dose than with the 210 min
protocol. The mean total cumulative dose (s.e.m.) for
occurrence of SR and the median dose were 123-75 ug
(£28-2) and 137-6 ug respectively in the 4 day protocol,
183-27 ug (+28-5) and 2266 ug in the 6 hr protocol, and
3643 ug (£9-3)and 21-1 pgin the 210 min protocol. Most
adverse reactions observed with the 4 day protocol
occurred on day 2.

Large local reactions were observed in all patients
before the end of the rush protocol. These reactions which
lasted for 12 to 48 hr were always less severe than the
initial reaction. The frequency of focal reactions was the
same in the three groups but the majority occurred in
batients allergic to HB venom. SR during RVIT were
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Venom dosage (ug)

Timing of injection D1 D1 D1 D2 D3 D4

0 10-0 103 10-4 01 10 S0
0 hr 30 1 10— 10-3 1 50 100
1 hr 10 10-° 10-2 2 80
1 hr 30 20 10-2 01 4 100
2 hr 10-! 02 8
2 hr 30 . 30 0-5 0-4 10
3hr 1 08 20
3 hr30 40 5 1 40
4 hr 10 50
4 hr 30 20
5hr 30
5hr30 60
6 hr 100
L L J | i
210 min rush 6 hr rush 4 day rush
Booster infections (Day)
7 100
10 100
15 50 50 100
50 50
45 100 100 100

always mild with cutaneous (urticaria, angioedema,
erythema) and/or respiratory symptoms. Severe hypo-
tension, collapse, and loss of consciousness were not
observed. Intravenous injection of H; antihistamines
brought rapid relief of urticaria and angioedema. To
prevent protracted symptoms, corticosteroids were also
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Table 5. Incidence of systemic reactions

RVIT protocols Honeybee  Yellow jacket

(Group 1) 4 day (n=46) - 6/13 (46%) 7/33 (21-1%)
(Group 2) 6 hr (n=21) 3/7 (42%) 3/14 (21-4%)
(Group 3) 210 min (n=217) 15/71 (21%) 0/146 (0%)

infused. Unlike Miiller ez al. [20], we do not consider
subcutaneous adrenaline at a dose of 0-3-0-5 mg to be a
treatment of choice for cutaneous symptoms. For respira-
tory symptoms (wheezing, cough, inspiratory and expira-
tory stridor, hoarseness, etc.), 10 puffs of adrenaline were
given every 5-10 min in association with intravenous
corticosteroids. Mild hypotension was controlled by
intravenous corticosteroids. Anaphylactic shock was not
observed. Patients with generalized cutaneous and/or
respiratory symptoms were kept under observation for at
least 3 hr.

As described in Table 4, patients who completed RVIT
without experiencing SR returned for booster injections.
No SR was observed after injection of 100 ug of venom on
days 7, 10, 15 or 30 in group 1 or on days 15 or 45 in
groups 2 and 3. Patients who experienced SR during or
after RVIT did not receive boosters. Instead a slower
protocol was administered.

Discussion

Desensitization is highly effective in preventing anaphy-
laxis to insect stings in patients with proven Hymenoptera
sensitivity. The goal of VIT is to administer increasing
doses of venom up to a maintenance dose of 100 ug. The
duration of the protocol ranges from a few weeks to
several days. Some authors have reported lower SR rates
(0-10%) with slow protocols [21-23] than faster ones
while others have reported that there is no difference [24].
In order to gain further insight into this question, we
compared a 210 min protocol with a 4 day and 6 hr
protocol and found the 210 min protocol to be the safest.
Out of 217 patients who underwent the 210 min protocol
only 15 patients (6:9%) had mild SR. All these reactions
occurred with HB. No SR was observed with YJ.
Yunginger et al. [5] treated 20 HB venom-sensitive
patients using a 3 day RVIT designed to attain a
maximum single dose of 200 ug. Systemic anaphylactic
reactions occurred in 17 patients including 11 cases in
which subcutaneous epinephrine was required. Live
challenge was tolerated by 11 out of 19 patients. This high
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incidence of SR may be due to the fact that boosters were
not administered between the initial RVIT and the sting
challenge, one month later. In contrast, Nataf et al. [7],
using a 3 day RVIT in which two injections of 50 ug were
administered on the third day, encountered only one mild
urticaria out of 52 patients: nine treated with HB and 43
with YJ.

Van Der Zwan et al. [6] who treated 11 wasp-venom-
sensitive patients with a 6 hr protocol reported no SR.
Live challenge at least 4 weeks after treatment suggested
complete protection. The higher rate of SR with a similar
6 hr protocol in our series may be due to the larger
number of patients treated and to the venom used, i.c. HB
and YJ.

The 210 min regimen achieved protection rapidly with
minimal risk. This is particularly true with YJ venom.
Bernstein ef al. [13] reported a rush venom protocol in
which a cumulative venom dose of 58:55 ug was adminis-
tered in 2 hr and 30 min. Out of 33 patients, four (12%)
experienced mild SR consisting of urticaria and angio-
edema. The fact that three of these reactions occurred
with HB venom and one with HB and mixed vespid
suggests that the risk of SR is higher with HB than other
venoms. As previously reported [6,25], VIT with YJ
appears to be safer than with HB especially for rush
protocols.

The higher rate of SR associated with the 4 day and 6 hr
protocols may have been due to relatively large cumula-
tive doses, 527-6 ug and 2262 ug, respectively. In two
earlier studies involving a 10 day protocol with a
cumulative venom dose of 560 ug [21] and a 3 day
protocol with venom doses ranging from 69 to 5667 ugl5),
SR rates of 38 and 80%, respectively, were reported. The
incidence of SR decreases with lower cumulative doses
like those used in Bernstein’s study [13] and in our 210 min
protocol. The mechanism involved is unknown. Venom
injection might induce clinical tolerance on day I and
subsequently hyposensitization to the injected venom, as
suggested by the absence of general reaction after booster
injections on day 15. Clinical tolerance could also explain
why in Lichtenstein ef al.’s study {26] no reactions were
observed in the 40 sensitized patients challenged with HB
or YJ venom administered in doses of I ug, 10 ug and
100 ug at 30 min intervals.

In conclusion, this study indicates that a 210 min VIT
protocol with a low cumulative dose is safe. Since October
1986, we have been using the 210 min protocol routinely
in our Department of Chest Diseases. Immediate SR have
been mild and responded readily to properly supervised
treatment. Although no late reactions have been observed
so far, we advise patients to stay in hospital during the
night following RVIT.
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