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Summary
Background. Ultra-rush (UR) are induction protocols used in venom immunotherapy
(VIT). Objectives. To evaluate the adverse reactions during a 210-minutes UR and determine possible risk factors. Methods. Retrospective study of 129 patients submitted to UR
with VIT in the last 20 years. Results. In 114 (88.4%) patients, the 101.1 μg maintenance
dose was reached in 210 minutes. Systemic reactions (SR) occurred in 22% of patients (71%
mild). There were no severe SR, late reactions or fatalities. Adrenaline was administered in
10% of all UR. The SR were more frequent with honey bee VIT and had greater severity in
the patients with a previous severe systemic sting reaction. No significant difference in the
risk of SR was found with other demographic, clinical or laboratory factors. There were 5%
of large local reactions (LLR), these being more frequent in females. Conclusion. Most SR
during UR were mild with no need for adrenaline treatment. The honey bee venom and the
severity of the anaphylaxis during the field sting were the only SR’s risk factors for systemic
adverse reactions during the UR.

Introduction
It is estimated that between 56.6% to 94.5% of the general
population has been stung, at least once in life, by a Hymenoptera (1,2). In Portugal, the most common Hymenoptera are the
honey bee (Apis mellifera), the wasp (Vespula species) and the
paper wasp (Polistes dominula).
Hymenoptera stings can be associated with local or systemic reactions (2,3). Local reactions that have a diameter greater
than 10 cm and are maintained for a period of more than 24
hours, are called large local reactions (LLR) (1,2). The systemic
reactions include anaphylactic, toxic and uncommon reactions
(1,2). The most common reactions after Hymenoptera stings
are LLR and systemic anaphylactic reactions (1,4,5).
Venom immunotherapy (VIT) is well recognized as the most
efficient treatment to prevent further Hymenoptera systemic
allergic reactions (1), being associated with a long-term protection in 85-90% of cases (1,6,7).

VIT is usually administered by subcutaneous injections with
aqueous extracts and comprises an induction phase and a maintenance phase necessary to ensure a sustained effect over time
(1). Since its development, several induction protocols have been
proposed for VIT. These protocols differ from one another in the
time required to reach the maintenance dose and in the interval
between the injections (8,9,10). The risk of a new systemic sting
reaction implies the need for the patient to reach the protection
dose as quickly as possible. Thus, slow, conventional protocols
with an induction period of 4 to 6 months and intervals between
doses of 3 to 7 days have been progressively replaced by faster
protocols (11,12). The latest include cluster or rush-modified
protocols in which induction lasts generally 6 weeks (administration of 2 injections separated for 30 minutes every 3 to 7 days),
rush protocols in which the induction lasts less than a week and
the ultra-rush (UR) protocols in which the induction may last
from 120 minutes to 2 days with doses being administered at
intervals ranging from 20 minutes to 2 hours (11,12,13).
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UR protocols allow a complete and rapid desensitization with a
smaller number of injections and hospital visits. In these protocols the protective dose of 100 μg venom is reached in a quicker
way, decreasing the potential risk of an anaphylactic sting reaction (1,8,14). Over the years, several studies have shown that
this induction protocol is safe and effective (15,16,17,18). Nevertheless, there are still some concerns related to the occurrence
of severe systemic reactions during the UR protocols.
The objective of the present study is to evaluate the frequency
of local and systemic reactions associated with a 210-minute
UR protocol with VIT and to identify possible risk factors for
these reactions.
Materials and methods
Population
Retrospective study of 129 patients submitted to VIT using a
210-minutes UR protocol, from June 1998 to June 2018, in an
Immunoallergology Department. Demographic, clinical and
laboratory data were collected from the patients’ file. VIT was
prescribed to patients with a previous history of immediate systemic reaction after a Hymenoptera sting and sensitization to
at least one of these venoms demonstrated by skin tests and/or
specific IgE measurement, according to the criteria established
by EAACI (1). The severity of the sting reactions was classified
according to Mueller (19).
A written informed consent was obtained from all patients and/
or their legal representatives before their diagnostic and therapeutic evaluation. Data were anonymized, and their confidentiality
guaranteed, and this study protocol was approved by the Ethical
Board of Centro Hospitalar Universitário de Lisboa Norte.
Skin tests
The skin tests with Apis mellifera, Vespula spp. and Polistes spp.
venoms were performed with Stallergenes® or Bial-Aristegui /
Roxall® extracts, at least three weeks after the last sting reaction (1). The skin prick tests were performed using a 100 μg/
mL concentration and with 0.9% NaCl as negative control and
10 mg/ml histamine as a positive control. The intradermal tests
were performed with increasing concentrations from 0.001 to 1
μg/ml and with a negative control (20).

123

Venom immunotherapy ultra-rush protocol
The induction protocol used was the 210-minute UR proposed
by Birnbaum (21). In this, a cumulative dose of 101.1 μg, divided by 6 injections, is given as follows: an initial dose of 0.1 μg,
followed by 1, 10 and 20 μg at 30-minute intervals. Then 30
and 40 μg were given every 60 minutes. The maintenance dose
of 100 μg was repeated 15 days after the UR and administered
at 4-6-week intervals over a period of 3 to 5 years, as established
in the EAACI guidelines (1).
All injections were given by trained medical personnel in an
Immunoallergology Day Hospital, equipped with material for
the treatment of anaphylactic reactions. All patients had a venous access with saline during the procedure. Heart rate, blood
pressure and peripheral oxygen saturation were continuously
monitored. Patients received pretreatment with oral H1 antihistamine (cetirizine 10 mg, ebastine 10 mg or other equivalent 2nd
generation H1 antihistamine) in the 2 days prior to UR and in
the morning of the UR.
Therapy with ACE inhibitors or with cardio-selective beta
blockers in patients with stable cardiovascular disease is continued during UR and VIT.
Classification of adverse reactions
Systemic reactions in UR were stratified according to the Mueller
classification (19) and treated with intravenous corticosteroids,
antihistamines and, if necessary, with intramuscular adrenaline.
The UR was not finished in patients with systemic grade III or
IV adverse reactions and in patients with grade I or II systemic
reactions that had an unsuccessful response to its treatment. Regarding local adverse reactions, only LLR (mean diameter > 10
cm) were considered. All local reactions were treated with ice,
topical corticosteroids and oral antihistamine.
Statistical analysis
Statistical analysis was performed using version 24 of SPSS®
software for Windows (SPSS Inc., Chicago, Ill). The median
value and the first and third quartiles [Q1, Q3] are presented
for the results. The Chi-square test or the Mann-Whitney U test
were used to calculate differences between variables and p values
< 0.05 were considered statistically significant.

Lab results

Results

Specific IgE for Apis mellifera, Vespula spp. and Polistes spp. were
determined in the sera of the patients by ImmunoCAP, Thermo
Fisher Scientific (Uppsala, Sweden). All results > 0.35 kUL were
considered positive. Basal serum tryptase was also determined
and a tryptase value of < 11.4 ng/mL was considered normal.

Characteristics of the population
In the last 20 years, 129 patients (73% men, median age 42
years, minimum age 10 years, maximum age 74 years) were submitted to VIT with a 210-minutes UR protocol in our Immu-
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noallergology Department. Nine of these were under 18 years of
age (90% boys, minimum age 10, median age 16 years).
All patients had a previous history of anaphylaxis after insect
sting (29% grade III and 34% grade IV). Demographic and
clinical data and the results of in vivo and in vitro diagnostic
tests are summarized in table I. None of the patients from our
population had mastocytosis or any mast cell disorder. A total of
96 patients (74.4%) received VIT with honey bee, 19 (14.7%)
with wasp and 14 (10.9%) with paper wasp. UR was performed

with aqueous extracts purified from Hymenoptera venom (97%
produced by Stallergenes® or Bial-Aristegui / Roxall®).
Adverse reactions during the ultra-rush protocol
From a total of 129 patients who underwent UR, 114 (88.4%)
achieved a dose of 101.1 μg and 94 (72.9%) did not present
any systemic reaction or large local reaction during the protocol
(table II). There were no fatalities or late reactions.

Table I – Demographic and clinical characterization of the studied population
Honey bee

Wasp

Paper wasp

Total

Patients - n (%)

96 (74.4)

19 (14.7)

14 (10.9)

129 (100)

Age -

41 [30.3; 55.5]

52 [35; 57]

43.5 [31.8; 57.3]

42 [31; 56.5]

56 (58.3)/ 40 (41.7)

7 (35.8)/ 12 (63.2)

7 (50)/ 7 (50)

70 (54.3)/ 59 (45.4)

Male - n (%)

72 (75)

10 (52.6)

12 (85.7)

94 (72.9)

Female - n (%)

24 (25)

9(47.4)

2 (14.3)

35 (27.1)

Atopy - n (%)

37 (38.5)

6 (31.6)

5 (35.7)

48 (37.2)

Asthma - n (%)

11 (11.5)

1 (5.3)

1 (7.1)

13 (10.1)

Cardiovascular disease- n (%)

14 (14.6)

4 (21.1)

3 (21.4)

21 (16.3)

Beekeeper - n (%)

66 (68.8)

-

-

66 (68.8)

Beekeeper direct family member - n (%)

16 (16.7)

-

-

16 (16.7)

[Q1;Q3]

Age group (≤45/>45) – n (%)
Gender

Severity of anaphylactic reaction after Hymenoptera sting – n (%)
Grade I

9 (9.4)

3 (15.8)

1 (7.1)

13 (10.1)

Grade II

32 (33.3)

1 (5.3)

2 (14.3)

35 (27.1)

Grade III

27 (28.1)

5 (26.3)

5 (35.7)

37 (28,7)

Grade IV

28 (29.2)

10 (52.6)

6 (42.9)

44 (34.1)

31 (39.7)

6 (46.2)

1 (10)

38 (37.6)

3,6 [2.3; 5.7]

5.4 [2; 9.5]

3.3 [1.8; 5.6]

3.6 [2; 5.8]

Use of adrenaline after Hymenoptera sting
Yes - n (%)
Basal tryptase (ng/mL) -

[Q1;Q3]

Apis mellifera sIgE (kU/L) Vespula spp. sIgE (kU/L) Polistes spp. sIgE (kU/L) -

[Q1;Q3]
[Q1;Q3]
[Q1;Q3]

11.5 [3.9; 31.2]

-

-

-

-

8.1 [1.2; 21.4]

-

-

-

-

8.7 [1.7; 21.7]

-

Positivity of Hymenoptera venom skin tests - n (%)
Skin prick tests

12 (9.3)

0

1 (0,8)

13 (10)

ID 0.001 µg/mL

12 (9.3)

2 (1.6)

0

14 (10.9)

ID 0.01 µg/mL

35 (27.1)

9 (7)

8 (6.2)

52 (40.3)

ID 0.1 µg/mL

25 (19.4)

5 (3.9)

3 (2.3)

33 (25.5)

ID 1 µg/mL

10 (7.9)

2 (1.6)

1 (0.8)

13 (10)

Abbreviations: ID – Intradermal tests,

– Median; sIgE – specific IgE
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Table II shows that during the UR, 28 patients (27 with honey bee venom and 1 with paper wasp venom) had a systemic reaction. Considering the percentage of systemic reactions
according the type of venom that was administered, 28% of
patients submitted to honey bee venom UR protocol had a systemic reaction, 7% of those who received an UR protocol with
paper wasp had a systemic reaction and there were no systemic
reactions among the patients with wasp venom UR protocol.
Although most of the 28 systemic reactions were mild (71%
grade I or II), 13 patients received adrenaline and one patient
was admitted for surveillance. Systemic reactions were more frequent with 20 µg or higher venom doses (p < 0.05) (table II).
Systemic reactions were more frequent in patients submitted to
VIT with honey bee venom (p = 0.003).
There were no significant differences between the occurrence of
systemic reactions and the patient’s gender (p = 0.85), personal history of atopy (p = 0.8), asthma (p = 0.10) or cardiovascular disease
(p = 0.7). Regarding age, we stratified patients in two age groups
(≤ 45 years or > 45 years) and we did not find any difference between the age group and the development of systemic reactions
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during VIT (p = 0.44). Being a beekeeper (p = 0.15) or a direct
family member of a beekeeper (p = 0.8) did not increase the frequency of systemic reactions. Different vaccine manufacturer also
did not influence the frequency of systemic reactions (p = 0.6).
However, we found that severity of the reactions during the UR
protocol was worse in patients who had a previous history of a severe anaphylactic reaction after insect sting (p < 0.05) (table III).
No statistically significant relationship was found between the
existence of systemic reaction during UR and patients’ baseline
tryptase values (p = 0.8) or the venom concentration that elicited a positive response in the skin tests (p = 0.6).
Fifteen patients did not reach the cumulative dose of 101.1 μg
on the UR protocol day (8 with grade III systemic reactions
and 7 with grade II systemic reaction and unsuccessful response
to the treatment). In all, UR was repeated 15 days after a reinforcement in premedication (30 minutes before starting the
UR: clemastine 2 mg i.v. and hydrocortisone 100 mg i.v.). In
the second UR, 10 of the 15 patients successfully completed the
protocol without systemic reaction. The remaining 5 patients
were included in other induction protocols.

Table II - Systemic and local adverse reactions.
Honey bee

Wasp

Paper wasp

Total

p-value

Patients - n

96

19

14

129

-

Adverse reactions (locals and systemic) - n (%)

31 (32.3)

2 (10.5)

2 (14.2)

35 (27.1)

-

Systemic reactions - n (%)

27 (28.1)

0 (0)

1 (7.1)

28 (21.7)

0.003

Grade I

4 (14.8)

0 (0)

0 (0)

4 (14.2)

Grade II

15 (55.6)

0 (0)

1 (100)

16 (57.1)

Grade III

8 (29.6)

0 (0)

0 (0)

8 (28.6)

Grade IV

0 (0)

0 (0)

0 (0)

0 (0)

Reactions that required adrenaline - n (%)

12 (12.5)

0 (0)

1 (7.1)

13 (10)

-

Rate of systemic reactions per injection - %

6

0

1.2

5.4

-

Dose administered when the systemic reaction occurred - n (%)
0.1 µg

0 (0)

0 (0)

0 (0)

0 (0)

1 µg

0 (0)

0 (0)

0 (0)

0 (0)

10 µg

4 (14.8)

0 (0)

0 (0)

4 (14.2)
[4 GI]

20 µg

14 (51.9)

0 (0)

0 (0)

14 (50)
[7 GII; 7 GIII]

30 µg

4 (14.8)

0 (0)

0 (0)

4 (14.2)
[4 GII]

40 µg

5 (18.5)

0 (0)

1 (100)

6 (21.4)
[5 GII; 1 GIII]

4 (4.2)

2 (10.5)

1 (7.1)

7 (5.4)

Large local reactions (LLR) - n (%)

Abbreviations: GI-Grade I systemic reaction, GII – Grade II systemic reaction, GIII- Grade III systemic reaction – according to Muller et al.19

0.4
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There were 7 LLR (table II): 4 with honey bee venom, 2 with
wasp and one with paper wasp. From these, one reaction was
identified after the administration of the 30-µg and the remaining after the 40-µg injection. All patients with LLR finished the
210-minutes UR in the first attempt. These reactions were more
frequent in females (p = 0.02). We did not find any other factor
that had a significant association with the occurrence of LLR.
Discussion
This study is a retrospective survey of the last 20 years of all
patients undergoing VIT using a 210-minutes UR protocol.
From a total of 129 patients included, 114 (88%) achieved the
dose of 101.1 μg in the planned period of time, while 15 (12%)
patients did not complete the UR in the first attempt. Of these,
two thirds (n = 10) reached the cumulative dose of 101.1 μg in
a further UR, 15 days later, with a premedication reinforcement
and using the same UR protocol.
In contrast to other studies published to date (16,17,21,22) our
study has much more patients submitted honey bee VIT, and
also 13 patients that underwent an UR protocol with paper
wasp venom. These are particular aspects related to the environmental exposure to insects’ stings in our country.
The UR protocols allow a rapid desensitization and are associated with fewer injections and hospital visits. Additionally, they are associated with a reduced risk of anaphylaxis in
case the patient is re-stung before reaching the protective dose
(1,10,14). Despite being safe, these fast protocols are not totally risk free, as they can be associated with systemic and/or
local adverse reactions.
Regarding the systemic reactions, we documented a frequency
of systemic reactions of 22%, most of them being mild. We
also found that only 10% of all our patients were treated with
adrenaline during the protocol, and no fatalities were reported.

The frequency of systemic reactions during VIT UR protocols
(≤ 210 minutes) reported in previously published studies ranges
from 0% to 30% (14,21,22,23).
Our results are similar to the ones reported by Birnbaum et
al (21), who documented a frequency of systemic reactions
of 30% in a subset of patients treated with honey bee venom and of 6.1% in patients treated with wasp venom, using a
210-minutes UR protocol. Roll et al (22), on the other hand,
reported a lower frequency of systemic reactions. These authors analyzed 67 patients (total of 80 UR procedures) that
received VIT with honey bee or wasp venoms and found a
total of 12.5% of
 systemic adverse reactions (bee 5% and wasp
7.5%). Although, in this study (22), the overall percentage of
adverse reactions is inferior to ours, the number of reactions in
patients treated with wasp VIT is higher than the number of
reactions that occurred in patients treated with honey bee VIT.
This data is not in agreement to what is published in most
studies where bee venom alone is a risk factor for systemic
reactions (1,24,25,26). An explanation for this difference in
systemic reactions between honey bee and wasp VIT could be
the degree of purity of the Hymenoptera venom vaccines. It
has been demonstrated through laboratory studies that honey
bee vaccines have a lower concentration of non-allergenic proteins, whereas in the wasp vaccines the allergenic proteins are
diluted with non-allergenic proteins from the venom bag (11).
Several studies have been developed in order to identify possible
clinical or laboratory risk factors for the occurrence of systemic
adverse reactions (24,26).
In our study, in addition to the venom administered, we verified
that there is a relationship between the severity of anaphylaxis
after honey bee sting and the severity of the systemic reaction
during UR with honey bee venom (p = 0.04). Birnbaum et al.
(24) also demonstrated that patients who had grade III or IV
anaphylaxis after Hymenoptera sting more frequently devel-

Table III - Relation between the severity of the reaction after Hymenoptera sting and the severity of anaphylactic reaction during VIT-UR.

Severity of the reaction
during the VIT-UR

Severity of the reaction@ after insect sting ⁄
Severity of the reaction @during VIT-UR*

*p-value <0.05

Severity of the reaction after insect sting
Grade I
(n=13)

Without reaction (n=101)

13

Grade I

13

Grade II

13

Grade III

13

Grade IV

13

Grade II
(n=35)

⁄11

35

⁄1

35

⁄1

35

⁄0

35

⁄0

35

Grade III
(n=37)

⁄25

37

⁄3

37

⁄7

37

⁄0

37

⁄0

37

Grade IV
(n=44)

⁄30

44

⁄35

⁄0

44

⁄2

44

⁄5

44

⁄0

44

⁄0
⁄6
⁄3
⁄0
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oped a grade III or IV systemic reaction during the UR. This
data may point out to the need of a reinforcement in premedication before UR in the subset of patients with a previous history
of more severe systemic reaction after insect sting.
We did not find any relationship between the occurrence of
systemic reactions and the patients’ age (p = 0.44), gender
(p = 0.85), personal history of atopy (p = 0.8), asthma (p =
0.1) or of cardiovascular disease (p = 0.7). Besides this, no
statistically significant relationship was found between the existence of systemic reactions during the UR protocol and the
results of the skin tests (p = 0.6) or the level of the baseline
tryptase (p = 0.8). These data are in line with previous reports
(5,24,25,27,28).
Regarding LLR, we also did not find any significant association
between their occurrence and the patients’ age, previous history
of atopy, asthma or cardiovascular disease or, also, with the type
of venom administered to the patient. However, as previously reported (20,29), we found that LLR were more frequent in
females (p = 0.02). However, there were only 7 LLR reactions
which limits interpretation of these results.
Another aspect that deserves mention is the fact that 10 of the 15
patients who did not complete the UR in a first attempt, achieved
the 101.1 µg dose in a second UR session, which increased our
success rate to 96%. It was not possible to identify any risk factors
that led to the failure of the first UR in these patients.
Conclusion
In conclusion, over the past 20 years, in our Immunoallergology
Department, 129 patients underwent a 210-minutes VIT UR
protocol, with an overall completion rate of 96%, considering
the 114 patients that completed VIT UR at a first attempt and
the 10 patients that completed it at a second attempt with premedication reinforcement. This protocol was carried out in the
Day Hospital and was performed by trained medical staff with
quick access to the necessary equipment for the treatment of
an anaphylactic reaction. UR protocols allow a quicker achievement of the protective dose; however, it is not a risk-free procedure. In our study, we documented a frequency of 22% of systemic reactions, most of them being mild and without need for
adrenaline. The only predictive factors for a systemic reaction
that we found in our study were the use of honey bee venom
and the severity of systemic insect sting reaction.
Acknowledgements
The authors would like to thank to Elisa Pedro, Insect Allergy
Clinic coordinator in CHULN, for letting us have access to all
patients’ data and also for the scientific revision of the paper.
We also like to thank Manuel Branco Ferreira for the scientific
revision of the manuscript.

127

Conflict of Interest
The authors declare that they have no conflict of interest
References
1. Sturm GJ, Varga EM, Roberts G, Mosbech H, Bilò MB, Akdis CA
et al. EAACI guidelines on allergen immunotherapy: Hymenoptera venom allergy. Allergy 2018; 73(4):744-764.
2. Biló BM, Rueff F, Mosbech H, Bonifazi F, Oude-Elberink
JN. Diagnosis of Hymenoptera venom allergy. Allergy 2005;
60(11):1339-1349.
3. Jakob T, Rafei-Shamsabadi D, Spillner E, Müller S. Diagnostics in
Hymenoptera venom allergy: current concepts and developments
with special focus on molecular allergy diagnostics. Allergo J Int
2017; 26(3):93-105.
4. Jennings A, Duggan E, Perry IJ, Hourihane JO. Epidemiology of
allergic reactions to hymenoptera stings in Irish school children.
Pediatr Allergy Immunol 2010; 21(8):1166-1170.
5. Incorvaia C, Senna G, Mauro M, Bonadonna P, Marconi I, Asero
R, et al. Prevalence of allergic reactions to Hymenoptera stings in
northern Italy. Eur Ann Allergy Clin Immunol 2004; 36(10):372374.
6. Muller U, Heibling A, Berchtold E. Immunotherapy with honeybee venom and yellow jacket venom is different regarding efficacy
and safety. J Allergy Clin Immunol 1992; 89(2):529-535.
7. Pereira Santos MC, Pedro E, Spínola Santos A, Branco Ferreira
M, Palma Carlos ML, Palma Carlos AG. Immunoblot studies in
allergic patients to hymenoptera venom before and during immunotherapy. Eur Ann Allergy Clin Immunol 2005; 37(7):273-278.
8. Rueff F, Przybilla B. Ultrarush immunotherapy in patients with
Hymenoptera venom allergy. J Allergy Clin Immunol 2001;
107(5):928-929.
9. Brehler R, Wolf H, Kutting B, Schnitker J, Luger T. Safety of a
two-day ultrarush insect venom immunotherapy protocol in comparison with protocols of longer duration and involving a larger
number of injections. J Allergy Clin Immunol 2000; 105(6 Pt
1):1231-1235.
10. Wenzel J, Meissner-Kraemer M, Bauer R, Bieber T, Gerdsen R.
Safety of rush insect venom immunotherapy. The results of a retrospective study in 178 patients. Allergy 2003; 58(11):1176-1179.
11. Bonifazi F, Jutel M, Biló BM, Birnbaum J, Muller U. Prevention
and treatment of hymenoptera venom allergy: guidelines for clinical practice. Allergy 2005; 60(12):1459-1470.
12. Ludman SW, Boyle RJ. Stinging insect allergy: current perspectives
on venom immunotherapy. J Asthma Allergy 2015; 8:75-86.
13. Verburg M, Oldhoff JM, Klemans RJ, Lahey-de Boer A, de Bruin-Weller MS, Röckmann H et al. Rush immunotherapy for wasp
venom allergy seems safe and effective in patients with mastocytosis. Eur Ann Allergy Clin Immunol 2015; 47(6):192-196.
14. Patella V, Florio G, Giuliano A, Oricchio C, Spadaro G, Marone G
et al. Hymenoptera Venom Immunotherapy: Tolerance and Efficacy of an Ultrarush Protocol versus a Rush and a Slow Conventional
Protocol. J Allergy (Cairo) 2012; 2012:1921-1992.
15. Gutiérrez Fernández D, Moreno-Ancillo A, Fernández Meléndez
S, Domínguez-Noche C, Gálvez Ruiz P, Alfaya Arias T et al. Insect
Venom Immunotherapy: Analysis of the Safety and Tolerance of 3
Build-up Protocols Frequently Used in Spain. J Investig Allergol
Clin Immunol 2016(6); 26:366-373.

128

J. Cosme, A. Spínola-Santos, M.C. Pereira-Santos, M. Pereira-Barbosa

16. Schiavino D, Nucera E, Pollastrini E, De Pasquale T, Buonomo A,
Bartolozzi F et al. Specific ultrarush desensitization in Hymenoptera venom-allergic patients. Ann Allergy Asthma Immunol 2004;
92(4):409-413.
17. Bożek A, Kołodziejczyk K. Safety of specific immunotherapy using an ultra-rush induction regimen in bee and wasp allergy. Hum
Vaccin Immunother 2018; 14(2):288-291.
18. Gruzelle V, Ramassamy M, Bulai Lidiveanu C, Didier A, Mailhol
C, Guilleminault L. Safety of ultra-rush protocols for hymenoptera
venom immunotherapy in systemic mastocytosis. Allergy 2018;
73(11):2260-2263.
19. Mueller HL. Diagnosis and treatment of insect sensitivity. J Asthma Res 1966; 3(4):331-333.
20. Golden DB, Demain J, Freeman T, Graft D, Tankersley M, Tracy J, et al. Stinging insect hypersensitivity: A practice parameter
update 2016. Ann Allergy Asthma Immunol 2017; 118(1):28-54.
21. Birnbaum J, Ramadour M, Magnan A, Vervloet D. Hymenoptera
ultra-rush venom immunotherapy (210 min): a safety study and
risk factors. Clin Exp Allergy 2003; 33(1):58-64.
22. Roll A, Hofbauer G, Ballmer-Weber BK, Schmid-Grendelmeier
P. Safety of specific immunotherapy using a four-hour ultra-rush
induction scheme in bee and wasp allergy. J Investig Allergol Clin
Immunol 2006; 16(2):79-85.
23. Nittner-Marszalska M, Cichocka-Jarosz E, Małaczyńska T, Kraluk
B, Rosiek-Biegus M, Kosinska M et al. Safety of Ultrarush Venom

24.
25.
26.

27.

28.

29.

Immunotherapy: Comparison Between Children and Adults. J Investig Allergol Clin Immunol 2016; 26(1):40-47.
Birnbaum J, Charpin D, Vervloet D. Rapid Hymenoptera venom
immunotherapy: comparative safety of three protocols. Clin Exp
Allergy 1993; 23(3):226-230.
Bousquet J, Ménardo JL, Velasquez G, Michel FB. Systemic reactions during maintenance immunotherapy with honey bee venom.
Ann Allergy 1988; 61(1):63-68.
Lockey RF, Turkeltaub PC, Olive ES, Hubbard JM, Baird-Warren
IA, Bukantz SC. The Hymenoptera venom study. III: Safety of
venom immunotherapy. J Allergy Clin Immunol 1990; 86(5):775780.
Verburg M, Oldhoff JM, Klemans RJ, Lahey-de Boer A, de Bruin-Weller MS, Röckmann H et al. Rush immunotherapy for wasp
venom allergy seems safe and effective in patients with mastocytosis. Eur Ann Allergy Clin Immunol 2015(6); 47:192-196.
Mosbech H, Mueller U. Side-effects of insect venom immunotherapy: results from an EAACI multicenter study. European
Academy of Allergology and Clinical Immunology. Allergy 2000;
55(11):1005-1010.
Rueff F, Przybilla B, Bilo MB, Müller U, Scheipl F, Aberer W, et
al. Predictors of side effects during the build-up phase of venom
immunotherapy for Hymenoptera venom allergy: the importance of baseline serum tryptase. J Allergy Clin Immunol 2010;
126(1):105-111.

