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Abstract 

Background: Ultra-rush venom immunotherapy protocols have shown to be a safe and effective 

approach to prevent the occurrence of systemic reactions after hymenoptera stings. The aim 

was to describe our experience with two ultra-rush protocols – a five-step with 1 µg starting 

dose and a six-step with 0.1 µg starting dose, as well as to compare their safety profile. 

Methods: This is a retrospective study of all the patients who underwent VIT with honey bee or 

wasp venom between January 2008 and December 2021, in our department. 

Results: A total of 110 patients was included, with 109 patients (99%) completing the protocol. 

A total of 63 (57%) patients had no local or systemic reactions. Most systemic reactions occurred 

with 20 µg or higher doses (24, 83%). There were no documented grade IV systemic reactions 

(Mueller grading). No differences were found in local or systemic reactions regarding sex, atopy, 

β-blocker medication, the severity of the index reaction, ID test positivity, levels of total IgE, 

specific IgE and tryptase (all p>0.05). Younger age, treatment with bee VIT or being a beekeeper 

were associated with more systemic reactions (p=0.035, 0.006 and 0.047, respectively). No 

statistical differences in the number of local and systemic reactions were found when comparing 

both protocols (p=1.000). 

Conclusions: Ultra-rush protocols are safe and effective, but systemic reactions are to be 

expected, especially with honeybee. Our data supports that ACE inhibitors do not compromise 

safety. Beginning with 1 µg is safe and can save time and resources. 
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Impact Statement: To our knowledge, this is the first study reporting the safety of ultra-rush 

protocols starting with 1 µg of venom, shortened to 180 minutes, exclusively in outpatient 

setting. 

 

Introduction 

Hymenoptera venom allergy (HVA) is an important cause of morbidity worldwide, and systemic 

reactions are potentially life-threatening (1). Venom immunotherapy (VIT) is the most effective 

and the only disease modifying treatment that can prevent the occurrence of systemic reactions. 

In Europe, including Portugal, non-purified aqueous extracts are used for skin tests and VIT (2). 

The EAACI guidelines state that VIT should be recommended to adults and children with a history 

of systemic sting reactions exceeding generalized skin symptoms, with confirmed sensitization 

(3). There are different build-up protocols in which the maintenance dose can be achieved in a 

time-span of several weeks or in mere hours (4). Ultra-rush protocols represent the latter, and 

these have been shown to be safe and effective (5-9). In our department, these protocols are 

used for starting VIT since 2008. The protocol was adapted from the one reported by Birnbaum 

(10), that has 210 minutes of duration and starts with a 0.1 µg dose. One study has already 

shown that a starting dose of 1 µg can be safe (11). Our aim was to characterize the safety profile 

of ultra-rush protocols in our patients, as well as, to compare the safety of a faster, five-step, 

180 minutes long ultra-rush regimen, with a starting dose of 1 µg, versus the standard six-step, 

210 minutes long protocol, with a starting dose of 0.1 µg.  
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Materials and Methods 

A retrospective study of all the patients who underwent VIT with ultra-rush protocols with honey 

bee or wasp venom between January 2008 and December 2021, in the Allergy and Clinical 

Immunology department of the Unidade Local de Saúde de São João, was performed. 

Patient work-up included a detailed clinical history, intradermal tests, measurement of total and 

venom specific immunoglobulin E (IgE) (whole extract and molecular components), as well as 

serum tryptase. Intradermal tests were performed using Apis, Vespula and/or Polistes venom 

extracts from LETIPharma®, Stallergenes Greer®, Bial-Aristegui/Roxall®, ALK-Abelló® or 

Inmunotek®, in concentrations ranging from 0.01 to 1 µg/mL. 

Diagnostic approach and proposal for treatment with VIT were all performed according to the 

European Academy of Allergy and Clinical Immunology (EAACI) guidelines (3). 

All patients who initiated VIT using a six (starting dose of 0.1 µg) or five-step (starting dose of 1 

µg) ultra-rush protocol (Table I) were included. Patients who initiated VIT using other protocols 

were excluded. 

VIT was started in a Day Hospital setting using aqueous extracts from LETIPharma®, Stallergenes 

Greer®, Bial-Aristegui/Roxall®, ALK-Abelló® or Inmunotek®. All patients were prescribed pre-

treatment with oral H1 anti-histamines during the five days prior to VIT induction. Patients on 

anti-hypertensive medication (angiotensin-converting enzyme inhibitors (ACE inhibitors) and β-

blockers) were not advised to discontinue it. 

Data regarding age, sex, clinical history, sting reaction severity, diagnostic workup (skin tests, 

immunoglobulin E (IgE) and serum tryptase measurement), VIT protocol used and adverse 

reactions during VIT was collected. M
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The severity of systemic reactions to the stings and to VIT was graded according to the Mueller 

grading system (12). 

During this medical records review of the clinical practice in our department, only the authors 

had access to patients’ data, in order to maximize confidentiality. All patients signed an informed 

consent form before starting VIT. 

Statistical analysis was performed with IBM SPSS Statistics®, version 29.0 for Windows®, and the 

Mann-Whitney U, chi-square and Fisher exact tests were used. Results were considered 

statistically significant for p values below 0.05. 

 

Results 

A total of 110 patients was included, 84 (76%) men with a median age 41 (IQR 29-54) years, 12 

younger than 18 years old. All patients had a history of at least one systemic reaction after a 

hymenoptera sting. The characterization of the sample is in Table II. None of the patients had a 

diagnosis of any mast cell disorder. 

The dose of 101.1 µg (six-step) or 101 µg (five-step) was achieved in 109 patients (99%). One 

patient was not able to finish a six-step ultra-rush protocol due to having multiple systemic 

reactions. In this patient VIT was later restarted using a semi-rush protocol. A total of 63 (57%) 

patients did not have any local or systemic reactions. 

The number of local and systemic reactions, severity grading, VIT administered and protocol 

used were organized in three tables: Table III includes data about patients on anti-hypertensive 

medication; Table IV includes details about the manufacturer used for VIT and at which dose the 

systemic reactions occurred; Table V organizes the patients in two age groups – less than 18 

years old and 18 years old or more. M
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Most systemic reactions occurred with a cumulative dose of at least 31 µg (24, 83%) in both 

protocols. 

No statistical differences were found in local or systemic reactions regarding sex (p=0.113 and 

p=0.312), atopy (p=0.428 and p=0.802), β-blocker medication (p=0.681 and p=0.441), the 

severity of the index reaction (p=0.231 and p=0.671), ID test positivity (p=1.000 and p=0.421), 

levels of total IgE (p=1.000 and p=0.090), specific IgE (p=0.806 and p=0.618) and tryptase 

(p=0.515 and p=0.776). Age at the start of VIT did not have any influence in local reactions 

(p=0.818), but being younger was associated with more systemic reactions (p=0.035). However, 

no differences were found when comparing patients below and above the age of 18 years. In 

ACE inhibitors medicated patients, no difference was found regarding local reactions (p=0.289), 

but these had less systemic reactions (p=0.018). 

There were no differences in local reactions with bee VIT (p=0.808) when compared to wasp, 

but there was an association with more systemic reactions (p=0.006). From the patients that 

were treated with bee VIT, no differences were found regarding local reactions (p=0.773), but 

beekeepers had more systemic reactions (p=0.047). 

When comparing manufacturers, LETIPharma® was associated with less local reactions than Bial-

Aristegui/Roxall® (p=0.035). There were no other statistically significant differences found in 

regard to local or systemic reactions. 

When comparing both protocols, no statistical differences in the number of local and systemic 

reactions were found (six and five-steps, both p=1.000) and the same can be said for the severity 

of systemic reactions. 

 

Discussion 

This study details the experience of our department with VIT using ultra-rush protocols. 
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We documented more systemic reactions than in most studies that evaluate the safety of ultra-

rush protocols (5-8). In these studies, the majority of patients included were allergic to wasp. 

This contrasts with our sample, that is more similar to the one included in another Portuguese 

study (9). The difference most likely reflects the prevalence of apiculture in our country, and this 

alone could explain the higher percentage of systemic reactions. 

Bee VIT is the most recognized risk factor for systemic reactions (13, 14) and our results also 

support this. It is also noteworthy that beekeepers were, from all the patients that initiated bee 

VIT, the ones with more systemic reactions. Some studies report bee VIT in beekeepers to be 

safer but these did not use ultra-rush protocols (15, 16). One study, also from Portugal, did not 

find any association with systemic reactions (9). It is unknown whether beekeepers have other 

risk factors for systemic reactions besides treatment with bee VIT. 

Regarding the severity of systemic reactions during VIT, it is important to note that there were 

no grade IV reactions, regardless of the protocol used, even though this was the severity grade 

reported in 24% of the index reactions. No differences were found when comparing the severity 

of systemic reaction between both protocols, which reinforces the safety of the faster protocol. 

In this sample, the age distribution of patients with and without systemic reactions was 

different. No differences were observed when comparing patients below and above the age of 

18 years old. However, the median age of patients that had systemic reactions was significantly 

lower. These findings are not supported in other studies, in which older age is usually mentioned 

as a risk factor for systemic reactions (17). 

There has been some controversy concerning the effects of anti-hypertensive medications in 

the security of VIT. However, current evidence is leaning more towards the idea that these 

medications do not play a role in augmenting the number or severity of systemic reactions (3, 

17, 18). Our results also support this. In fact, patients on ACE inhibitors had no systemic reactions 

and only one patient on β-blockers had a systemic reaction (grade 1). We believe that, during 
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VIT, it is safe not to stop antihypertensive medication, but we do not think that these drugs play 

a role in protecting against systemic reactions. We attribute this result to the fact that patients 

on ACE inhibitors were older, and, in this sample, older patients had less systemic reactions. 

None of the manufacturers used for VIT were associated with a better safety profile regarding 

systemic reactions. Even though LETIPharma® was associated with less local reactions when 

compared to Bial-Aristegui/Roxall®, we do not have any evidence to prefer any manufacturer 

over another. Further studies with data on tolerability and efficacy, as well as the exact allergen 

composition of each VIT are needed. 

One of the stronger points of this study is the comparison of two different schedules of ultra-

rush VIT. There are many factors contributing to patient adherence to treatment (19). Reducing 

the time of hospital stay necessary for administering VIT, is more convenient for patients and 

potentially reduces costs associated with longer stays. Our results support that initiating VIT 

with a 1 µg dose using ultra-rush protocols exclusively in an outpatient setting does not 

compromise safety. To our knowledge, there is only one other study (11) reporting this finding. 

However, in this research, the ultra-rush protocols were used after hospitalizing patients, and a 

modified rush protocol was used for the outpatient setting. 

Some limitations of this study are that the retrospective review of medical records can result in 

loss of information that was not recorded, and not taking into account other potential 

confounders. This was evident when evaluating local reactions, in that most records did not 

mention dimensions. We decided to include all of these, assuming they were large local 

reactions, in order to not underestimate their numbers, and this could explain the high number 

of documented local reactions. The higher prevalence of honeybee allergy than what is 

described in most studies about the safety of ultra-rush regimens, also makes it harder to 

extrapolate results. M
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In conclusion, ultra-rush protocols are successful in reaching the VIT maintenance dose faster. 

Our data supports that being medicated with anti-hypertensive medication during VIT does not 

compromise safety. Systemic reactions are to be expected, especially with honeybee. However, 

the shorter protocol that began with 1 µg was not associated with any change in the number or 

severity of systemic reactions, saving time and resources. Further studies are still needed to 

consolidate these findings. 
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Table I. Ultra-rush protocols used for venom immunotherapy 

 6-step protocol Time interval before next administration 5-step protocol 
 0.1 µg 30 minutes - 
 1 µg 30 minutes 1 µg 
 10 µg 30 minutes 10 µg 
 20 µg 60 minutes 20 µg 
 30 µg 60 minutes 30 µg 
 40 µg - 40 µg 

Total time 210 minutes  180 minutes 
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Table II. Characterization of the patients 

Severity of index reaction  
     Grade 1 5 (4%) 
     Grade 2 20 (18%) 
     Grade 3 59 (54%) 
     Grade 4 26 (24%) 
Atopy 25 (23%) 
Beekeepers 36 (33%) 
Positive ID 86 (78%) 
Median total IgE 148 (IQR 67-309) 
Median specific IgE 12 (IQR 4-34) 
Median tryptase 4.4 (IQR 3.3-5.5) 
Honeybee (Apis) VIT 68 (62%) 
Wasp (Vespula) VIT 36 (33%) 
Paper wasp (Polistes) VIT 6 (6%) 
6-step 36 (33%) 
5-step 74 (67%) 

ID – intradermal; IgE – immunoglobulin E; VIT – venom immunotherapy. 
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Table III. Characterization of local and systemic reactions, severity grading, as well as anti-
hypertensive medication, by protocol used and VIT administered  

 

ACE – angiotensin-converting enzyme 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 6-step 
n=36 

5-step 
n=74 

 Honeybee 
n=68 

Wasp 
n=36 

Paper wasp 
n=6 

 Total 
n=110 

β-blockers 2 (6%) 7 (10%)  2 (3%) 5 (14%) 2 (33%)  9 (8%) 
ACE inhibitors 1 (3%) 12 (16%)  5 (7%) 7 (19%) 1 (17%)  13 (12%) 
No anti-hypertensives 33 (92%) 55 (74%)  61 (90%) 24 (67%) 3 (50%)  88 (80%) 
         
Local reactions 8 (22%) 17 (23%)  15 (22%) 9 (25%) 1 (17%)  25 (23%) 

β-blockers 0 1 (6%)  1 (7%) 0 0  1 (4%) 
ACE inhibitors 0 1 (6%)  0 1 (11%) 0  1 (4%) 
No anti-
hypertensives 

8 (100%) 15 (88%)  14 (93%) 8 (89%) 1 (100%)  23 (92%) 

         
Systemic reactions 9 (25%) 20 (27%)  25 (37%) 4 (11%) 0  29 (26%) 

β-blockers 0 1 (5%)  1 (4%) 0 0  1 (3%) 
ACE inhibitors 0 0  0 0 0  0 
No anti-
hypertensives 

9 (100%) 19 (95%)  24 (96%) 4 (100%) 0  28 (97%) 

         
Severity grading         
Grade 1 3 (33%) 7 (35%)  6 (24%) 4 (100%) 0  10 (35%) 

β-blockers 0 1 (14%)  1 (17%) 0 0  1 (10%) 
Grade 2 3 (33%) 11 (55%)  14 (56%) 0 0  14 (48%) 
Grade 3 3 (33%) 2 (10%)  5 (20%) 0 0  5 (17%) 
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Table IV. Characterization of local and systemic reactions, as well as manufacturer used, by 
protocol used for VIT 

 6-step, n=36 5-step, n=74 Total 110 
LETIPharma® 0 36 (49%) 36 (33%) 
Bial-Aristegui/Roxall® 1 (3%) 35 (47%) 36 (33%) 
Stallergenes Greer® 33 (92%) 1 (1%) 34 (31%) 
ALK-Abelló® 2 (6%) 1 (1%) 3 (3%) 
Inmunotek® 0 1 (1%) 1 (<1%) 
Local reactions 8 (22%) 17 (23%) 25 (23%) 

LETIPharma® 0 3 (18%) 3 (12%) 
Bial-Aristegui/Roxall® 0 11 (65%) 11 (44%) 
Stallergenes Greer® 8 (100%) 1 (6%) 9 (36%) 
ALK-Abelló® 0 1 (6%) 1 (4%) 
Inmunotek® 0 1 (6%) 1 (4%) 

Systemic reactions 9 (25%) 20 (27%) 29 (26%) 
LETIPharma® 0 7 (35%) 7 (24%) 
Bial-Aristegui/Roxall® 1 (11%) 13 (65%) 14 (48%) 
Stallergenes Greer® 7 (78%) 0 7 (24%) 
ALK-Abelló® 1 (11%) 0 1 (3%) 
Inmunotek® 0 0 0 
Dose administered    
0.1 µg 1 (11%) - 1 (3%) 

Stallergenes Greer® 1 (100%) 0 1 (100%) 
1 µg  0 0 0 
10 µg 1 (11%) 3 (15%) 4 (14%) 

LETIPharma® 0 1 (33%) 1 (25%) 
Bial-Aristegui/Roxall® 0 2 (67%) 2 (50%) 
Stallergenes Greer® 1 (100%) 0 1 (25%) 

20 µg 4 (44%) 9 (45%) 13 (45%) 
LETIPharma® 0 3 (33%) 3 (23%) 
Bial-Aristegui/Roxall® 0 6 (67%) 6 (46%) 
Stallergenes Greer® 3 (75%) 0 3 (23%) 
ALK-Abelló® 1 (25%) 0 1 (8%) 

30 µg 2 (22%) 3 (15%) 5 (17%) 
LETIPharma® 0 1 (33%) 1 (20%) 
Bial-Aristegui/Roxall® 0 2 (67%) 2 (20%) 
Stallergenes Greer® 2 (100%) 0 2 (20%) 

40 µg 1 (11%) 5 (25%) 6 (21%) 
LETIPharma® 0 2 (40%) 2 (33%) 
Bial-Aristegui/Roxall® 0 3 (60%) 3 (50%) 
Stallergenes Greer® 1 (100%) 0 1 (17%) 
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Table V. Characterization of local, systemic reactions and severity grading in each age group (<18 
years old and ≥18 years), by protocol used and VIT administered 

 6-step 
n=36 

5-step 
n=74 

 Honeybee 
n=68 

Wasp 
n=36 

Paper wasp 
n=6 

 Total 
n=110 

Age <18 years 6 (17%) 6 (8%)  10 (15%) 2 (6%) 0  12 (11%) 
Local reactions 2 (33%) 1 (17%)  3 (30%) 0 0  3 (25%) 
Systemic reactions 1 (17%) 3 (50%)  4 (40%) 0 0  4 (33%) 

Severity grading         
Grade 1 0 1 (33%)  1 (25%) 0 0  1 (25%) 
Grade 2 1 (100%) 2 (67%)  3 (75%) 0 0  3 (75%) 
         

Honeybee 5 (83%) 5 (83%)      10 (83%) 
Wasp 1 (17%) 1 (17%)      2 (17%) 
         

Age ≥18 years 30 (83%) 68 (92%)  58 (85%) 34 (94%) 6 (100%)  98 (89%) 
Local reactions 6 (20%) 16 (24%)  12 (21%) 9 (26%) 1 (17%)  22 (22%) 
Systemic reactions 8 (27%) 17 (25%)  21 (36%) 4 (12%) 0  25 (26%) 

Severity grading         
Grade 1 3 (38%) 6 (35%)  5 (34%) 4 (100%) 0  9 (36%) 
Grade 2 2 (25%) 9 (53%)  11 (52%) 0 0  11 (44%) 
Grade 3 3 (38%) 2 (12%)  5 (34%) 0 0  5 (20%) 

         
Honeybee 16 (53%) 42 (62%)      58 (59%) 
Wasp 13 (43%) 21 (31%)      34 (35%) 
Paper wasp 1 (3%) 5 (7%)      6 (6%) 
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