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patients (92.75 and 92.0%, respectively) successfully reached 
the maintenance dose without safety concerns. Further-
more, significant increases in specific IgG and IgG 4  after 4 
months of treatment were observed in both groups.  Conclu-

sion:  The accelerated SCIT regimen was found to be as safe 
as the conventional regimen and might be used to up-dose 
patients within 2 weeks. Moreover, the immunological ef-
fects of both up-dosing regimens were comparable. 

 Copyright © 2012 S. Karger AG, Basel 

 Introduction 

 Subcutaneous immunotherapy (SCIT) currently rep-
resents the standard immunotherapy modality; however, 
it carries the discomfort associated with injections, re-
quires frequent physician visits, and may be limited by 
adverse reactions  [1, 2] . These issues have partly been ad-
dressed by modifying allergenic components in allergen 
extracts, allowing the administration of higher doses 
without increasing the incidence of adverse reactions  [3, 
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 Abstract 

  Background:  Climatic changes causing early pollen flight 
and new allergens prolonging the pollen season render up-
dosing of allergen-specific subcutaneous immunotherapy 
(SCIT) outside the pollen season considerably more difficult. 
In addition, for patients with multiple pollen allergies, pa-
tients coming near the beginning of pollen season, and pa-
tients who wish to up-dose faster, an accelerated induction 
regimen would be helpful.  Methods:  In an open, random-
ized, parallel group, multicenter safety trial, an accelerated 
up-dosing regimen (0.1–0.3–0.5 ml in weekly intervals) was 
compared to conventional up-dosing (0.05–0.1–0.2–0.3–
0.4–0.5 ml in weekly intervals) with an allergoid grass pollen 
SCIT preparation. After up-dosing, the maintenance dose 
was given in monthly intervals.  Results:  A total of 146 adult 
patients with rhinitis or rhinoconjunctivitis with or without 
mild asthma (FEV 1   1 70%) due to grass pollen were random-
ized to either the conventional registered up-dosing or an 
accelerated regimen. In both groups (accelerated regimen, 
n = 69; conventional regimen, n = 75), a high proportion of 
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4] . In addition, with the modified extract under evalua-
tion, the maintenance dose is reached in a shorter time 
period compared to nonmodified extracts, i.e. 5 weeks in-
stead of 15 weeks. It is recommended to start and finish 
the up-dosing of SCIT before the start of the pollen season 
 [5] . This has become increasingly difficult due to climatic 
changes causing early pollen flight and new allergens pro-
longing the pollen season. For patients with multiple pol-
len allergies, or patients wishing to start just before the 
pollen season or to up-dose faster, further reduction of the 
time to reach the maintenance dose is essential. Acceler-
ated schedules of allergen-specific immunotherapy such 
as ‘rush’ or ‘cluster’ protocols aim to achieve the mainte-
nance dose of immunotherapy more rapidly than conven-
tional schedules. The safety of accelerated protocols has 
been shown in previous studies evaluating SCIT  [6–12] . 
In addition, accelerated up-dosing may induce clinical 
and immunologic improvements sooner  [10–12] .

  The current trial with an allergoid grass pollen SCIT 
evaluated the safety and immunological effects of an ac-
celerated regimen (maximum dose in 2 weeks, 3 injec-
tions) compared to the registered conventional regimen 
(maximum dose in 5 weeks, 6 injections).

  Materials and Methods 

 Patients 
 In total, 156 patients were screened and 146 patients (75 fe-

males and 71 males, mean age 34  8  12 years; range 18–70 years) 
with rhinitis or rhinoconjunctivitis and with or without mild 
asthma (FEV 1   1 70%) for at least 2 years related to grass pollen 
were recruited. A positive skin prick test, specific IgE  1 0.7 U/ml, 
or a positive nasal provocation test for grass pollen was required. 
Written informed consent was obtained from all subjects. The 
study protocol was approved by the relevant Ethics Committees.

  Study Design 
 An open, randomized, parallel group, multicenter, phase IV 

study was conducted between February and August 2010, in 11 
study sites in Germany. One hundred forty-six patients were ran-
domized to the accelerated or conventional regimen (1:   1) with 
grass pollen SCIT. A standardized suspension (20,000 AUM/ml) 
of glutaraldehyde-modified extract from 10 grass pollens ad-
sorbed onto aluminiumhydroxide was used for SCIT (PURETH-
AL �  Grasses; HAL Allergy B.V., Leiden, The Netherlands, con-
taining 26.3  � g/ml Phl p 5, measured by ELISA in the extract 
prior to modification and adsorption on aluminium hydroxide). 
The accelerated regimen consisted of 3 weekly doses of 0.1, 0.3, 
and 0.5 ml, followed by maintenance treatment of 0.5 ml, 3 times 
in monthly intervals. The conventional regimen consisted of 6 
weekly doses of 0.05, 0.1, 0.2, 0.3, 0.4, and 0.5 ml, followed by 
maintenance treatment of 3 times 0.5 ml in 14-day intervals with 
a final injection after 4 weeks. If a local reaction with a wheal 
 1 5 cm or a grade I systemic reaction occurred  [5] , the next injec-

tion would be the same as the previous dosage. If a wheal  1 12 cm 
occurred, the next injection would be one dose lower than the 
previous. In case of a systemic reaction  1 grade I the patient would 
be regarded as not having successfully reached the maintenance 
dose. Patients were not allowed to use antihistamines 48 h before 
every injection.

  The primary outcome parameter was the proportion of pa-
tients successfully reaching the maintenance dose, provided that 
no treatment-related systemic reactions  1 grade I (within 24 h) oc-
curred and/or not more than 2 additional injections were re-
quired. Therefore, early and late local and systemic reactions were 
recorded. Throughout the trial all adverse reactions were record-
ed. Other safety parameters (routine laboratory parameters, vital 
signs, ECG, physical examination) were measured at screening 
and at the end of treatment. As a secondary outcome parameter 
serum-specific immunoglobulins were determined before and at 
the end of treatment.

  Results 

 The intention-to-treat (ITT) population consisted of 
144 patients (accelerated, n = 69; conventional, n = 75), 
and the per protocol (PP) population comprised 97 pa-
tients (accelerated, n = 47; conventional, n = 50) with sim-
ilar baseline characteristics. The proportion of patients 
successfully reaching the maintenance dose was 92.75 
versus 92.00% in the ITT population ( table 1 ). The differ-
ence in proportion is below the non-inferiority margin of 
15%. A mean of 3.3 injections in the accelerated regimen 
and 6.1 in the conventional regimen was required to 
reach the maintenance dose.

  The study was performed during the birch pollen sea-
son and a co-allergy at the time of up-dosing may in-
crease the adverse event rate. Therefore, a subgroup anal-
ysis of patients with a birch co-allergy was performed. In 
the accelerated group 40.6% and in the conventional 
group 44.0% had a co-allergy to birch pollen. In the ac-
celerated group 92.9% and in the conventional 97.0% of 
patients with birch co-allergy successfully reached the 
maintenance dose compared to 92.7 and 88.1%, respec-
tively, in patients without birch co-allergy ( table 1 ;  fig. 1 ). 
No statistical differences were observed.

  The occurrence of local and systemic reactions did not 
differ between the accelerated and conventional regi-
mens; no systemic reactions of grade II or higher were 
observed ( table 2 ). In total, 237 treatment-emergent ad-
verse events (TEAEs) were reported by 78 subjects (accel-
erated, n = 38; conventional, n = 40), of which 164 (accel-
erated, n = 86; conventional, n = 78) were considered 
medication related. Both the number of subjects experi-
encing TEAEs and the frequency and nature of TEAEs 
were similar for both treatment regimens. Safety param-
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eters like routine laboratory parameters, vital signs, ECG, 
and physical examination revealed no abnormalities re-
lated to the study medication.

  IgE, IgG, and IgG 4  specific for phleum and phl p 5b 
were determined per patient before and after treatment 
for both treatment groups ( table 3 ). Both treatment regi-
mens resulted in an increase in specific immunoglobulin 
levels; particularly IgG and IgG 4  levels specific for phle-
um and phl p 5b increased ranging from 9 to 21 times in 
both treatment groups. No statistically significant differ-
ences were detected between the accelerated and conven-
tional regimens.

  Discussion 

 The safety of a grass pollen SCIT in an accelerated reg-
imen was compared to the conventional regimen in pa-
tients with rhinitis/rhinoconjunctivitis due to grass pol-
len. The proportion of patients successfully reaching the 
maintenance dose was chosen as a primary outcome 
measure representing both the safety and the practicality 
of the preparation. Non-inferiority of the accelerated 
compared to the conventional regimen was demonstrat-
ed, indicating that up-dosing for this grass pollen aller-
goid can be reduced from 5 to 2 weeks. 

  This acceleration of up-dosing is relevant since it lim-
its the number of weekly visits to the doctor, which may 
positively affect the compliance of patients. The advan-
tage of this accelerated scheme versus the more tradi-
tional ‘rush’ or ‘cluster’ protocols is that it does not re-
quire multiple injections per day resulting in a length-

Table 1.  Proportion of patients successfully reaching the maintenance dose

Regimen ITT P P

patients reaching the 
maintenance dose 
(95% CI), %

difference
(95% CI)

patients reaching the 
mainte nance dose 
(95% CI), %

difference
(95% CI)

All
Accelerated 92.75 (83.89 to 97.61) 0.75 100.00 (92.45 to 100.00) 2.00 
Conventional 92.00 (83.40 to 97.01) (–7.91 to 100.00) 98.00 (89.35 to 99.95) (–1.88 to 100.00)

No birch co-allergy
Accelerated 92.70 (80.08 to 98.46) 4.60 100.00 (87.23 to 100.00) 3.70 
Conventional 88.10 (74.37 to 96.02) (–8.04 to 100.00) 96.30 (81.03 to 99.91) (–3.42 to 100.00)

Birch co-allergy
Accelerated 92.90 (76.50 to 99.12) –4.11 100.00 (83.16 to 100.00) No difference
Conventional 97.00 (84.24 to 99.92) (–15.30 to 100.00) 100.00 (85.18 to 100.00)
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  Fig. 1.  Percentage of patients successfully reaching the mainte-
nance dose.   

Table 2. N umber and percentage of patients with local and sys-
temic reactions

Reaction Accelerated 
(n = 69)

Conventional 
(n = 75)

Local reactions No reactions 30 (43.5%) 33 (44.0%)
0–5 cm 19 (27.5%) 24 (32.0%)
>5 cm 20 (29.0%) 18 (24.0%)

Systemic reactions No reactions 62 (89.9%) 68 (90.7%)
Grade 1 7 (10.1%) 7 (9.3%)
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ened stay in the hospital. In addition, international 
guidelines recommend up-dosing of SCIT before the 
start of the pollen season. This has become increasingly 
difficult due to early pollen flight and new allergens pro-
longing the pollen season (presumably caused by climat-
ic changes) resulting in a narrow time interval for up-
dosing  [13, 14] .

  In daily practice patients often have a co-allergy to 
birch (42.4% of the patients in the current study). Up-
dosing with grass pollen SCIT is often initiated during 
the birch pollen season, a potential risk for increased ad-
verse reactions. However, in patients with birch co-aller-
gy 92.9% reached the maintenance dose in the acceler-
ated regimen and 97.0% reached it in the conventional 
regimen. This suggests that treatment with an allergoid 
grass pollen SCIT in patients with a birch co-allergy dur-
ing the birch pollen season is feasible without any major 
problems.

  Evaluation of the immunologic response showed that 
the accelerated treatment regimen induced increases in 
IgG and IgG 4  levels specific for phleum and phl p 5b com-
parable to the conventional regimen, which is in accor-
dance with previously published data on accelerated reg-
imens with unmodified extracts  [11, 15] . However, fur-
ther investigations of possible long-term differences in 
clinical and immunological effects of accelerated and 
conventional schedules with modified extracts (‘aller-
goids’) in a direct head-to-head comparison are war-
ranted.

  A potential risk of accelerated immunotherapy is an 
increase in adverse reactions, particularly systemic ones 
 [16] . In our study, the pattern and intensity of adverse re-
actions was similar for the accelerated and conventional 
treatments; mild systemic reactions were seen in only 
10.1% of patients in the accelerated regimen and in 9.3% 
in the conventional regimen.

  In conclusion, accelerated up-dosing with an allergoid 
grass pollen SCIT is as well tolerated and safe as conven-
tional up-dosing, with comparable immunological ef-
fects.
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Table 3.  Specific immunoglobulins before and after treatment

Parameter Accelerated C onventional

pre-treatment post-treatment post/pre ratio pre-tr eatment post-treatment post/pre ratio

IgE phl, kUA/l 12816 20824 1.7 17824 22828 1.3
IgE phl p 5b, kUA/l 7812 14822 2.0 10819 15824 1.5
IgG phl p 5b, �g/l 4718385 1,29081,322 2.7 6038658 2,04582,159 3.4
IgG4 phl, �g/l 1088158 1,00482,033 9.3 1928356 1,68483,601 8.8
IgG4 phl p 5b, �g/l 37879 80581,789 21.8 1128334 1,35582,795 12.1

Pre - and post-treatment values are presented as means 8 standard deviation. phl = Phleum.
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