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ABSTRACT
Background: International guidelines recommend

that allergen-specific immunotherapy for pollen-induced
rhinoconjunctivitis is initiated preseasonally. However,
because subjects often present to physicians with allergy
symptoms during the pollen season, “within-season” ini-
tiation of specific immunotherapy is of special interest.

Objective: We evaluated the immunomodulatory ef-
fects and tolerability of subcutaneous immunotherapy
(SCIT) with Standardized Quality (SQ) 6-grass mix
and rye allergen extract, using an 8-day intra-seasonal
up-dosing schedule to 10,000 SQ-units (SQ-U).

Methods: In a 9-week, multicenter, randomized, dou-
ble-blind, placebo-controlled trial, adults (mean age, 34.6
years; 99.3% whites) with grass pollen–induced rhino-
conjunctivitis (mean disease duration, 15.1 years) were
randomized 3:1 to receive SCIT or placebo. Treatment
was initiated during the 2008 pollen season, with an
8-day up-dosing from 100 to 10,000 SQ-U (6 daily injec-
tions) followed by 2 maintenance injections of 10,000
SQ-U at intervals of 2 and 4 weeks, respectively. The
primary end point examined immunologic effects, assess-
ing the difference in IgE-blocking factor (serum compo-
nents competing with IgE for allergen binding) between
SCIT and placebo at week 9. Secondary/explorative end
points included the difference in IgE-blocking factor, spe-
cific IgG4, and specific IgE at various times. Tolerability
(adverse events, local and systemic allergic reactions) of
the up-dosing schedule was also evaluated.

Results: Of the 148 treated subjects 144 (SCIT n �
109; placebo n � 35) were analyzed for the primary
parameter. Immunologic response (significantly higher
increase in IgE-blocking factor and IgG4 levels) oc-
curred with SCIT versus placebo at week 9 (IgE-block-

ing factor, P � 0.0017; IgG4, P � 0.0215). Significant
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differences were observed as early as week 3. AEs were
reported in 60.7% of SCIT- and 30.6% of placebo-
treated subjects, with no treatment-related serious
AEs. Local allergic reactions occurred in 46.4% of
SCIT and 8.3% of placebo subjects (�2 test, P �
.0001). No significant difference was observed be-
ween groups in the incidence of systemic reactions
7.1% SCIT vs 5.6% placebo; �2 test, P � 0.7413).

Conclusions: This trial provides the first description
of short (8-day) intra-seasonal up-dosing with SCIT,
which induced immunologic effects after only 3
weeks, and was generally well tolerated, although it
induced a marked increase in the rate of local reac-
tions compared with placebo. ClinicalTrials.gov
identifier NCT00807547; ALK trial ID SHX0562.
(Clin Ther. 2012;34:2072–2081) © 2012 Elsevier
HS Journals, Inc. All rights reserved.

Key words: 6-grass mix and rye, allergic rhinocon-
junctivitis, intra-seasonal up-dosing, safety, subcuta-
neous immunotherapy (SCIT).

INTRODUCTION
Specific immunotherapy (SIT), including subcutaneous
immunotherapy (SCIT), is the only available treatment
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for patients with allergic rhinoconjunctivitis (ARC)
which targets the underlying cause of the disease.1,2

SIT is applied subcutaneously in a large number of
patients in many countries, and in Germany most pa-
tients receiving immunotherapy are treated with SCIT.
For pollen allergens, it is generally recommended that
SCIT up-dosing is performed outside the pollen season
to avoid concurrent exposure to natural pollen, be-
cause the risk of developing systemic side effects with
SCIT is highest during the up-dosing period.2,3 Up-
dosing SCIT during the pollen season, when the patient
is naturally exposed to pollen allergens (“priming-ef-
fect”), may overburden the immune system and conse-
quently reduce the tolerability of treatment. Starting
SCIT within allergen seasons is thus not recommended
by the European Academy of Allergy and Clinical Im-
munology, and no respective data have been pub-
lished.3 However, many patients with allergies make
their first visit to the physician during the pollen sea-
son, prompted by their symptoms. In this situation,
physicians can currently only offer symptomatic ther-
apy and request that the patient returns after the season
for initiation of SCIT. Because patients are likely to be
less motivated to return when the pollen season is over,
few patients actually receive SIT. It would, therefore,
be interesting to establish whether in-season initiation
of SCIT is tolerable and whether it induces early
changes in the immune system; to our knowledge, in-
season initiation of SIT has previously only been inves-
tigated with a sublingual immunotherapy drop prod-
uct,4 and the grass pollen allergy immunotherapy
ablet.5 Furthermore, the length of the up-dosing pe-

riod is relevant for patient convenience and tolerabil-
ity.6,7 Although conventional up-dosing schedules in-
olve weekly injections over several weeks, alternative
egimens (rush or cluster schedules) use shorter up-
osing periods.7 This trial, therefore, investigated the
mmunologic changes and tolerability associated with

short (8-day) intra-seasonal up-dosing schedule for
CIT versus placebo.

METHODS
Trial Design

This was a multicenter, randomized, parallel-group,
double-blind, placebo-controlled Phase III trial, con-
ducted in 15 centers (allergy practices) in Germany.
Patient enrollment began April 2008, with the last sub-

ject completing the study October 31, 2008.

October 2012
Treatment was started after the beginning of the
grass pollen season, defined as at least 3 consecutive
days of moderate grass pollen counts (�5 grains/m3)
ccording to the forecast by the German National Me-
eorological Service (Deutscher Wetterdienst). Subjects
ere screened and then randomized 3:1 to receive ac-

ive SCIT (Alutard SQ; ALK, Hørsholm, Denmark) or
lacebo at visit 1. Alutard SQ is a range of purified,
ualitatively, and quantitatively standardized allergen
mmunotherapy products, presented as sustained-re-
ease formulations for subcutaneous injection, for the
reatment of ARC and mild-to-moderate allergic
sthma. Alutard SQ “grasses and rye” was used as the
ctive treatment in this trial, and it contains a suspen-
ion of equal quantities of allergens from 6 grasses and
ye (Dactylis glomerata, Lolium perenne, Avena ela-
ior, Phleum pratense, Poa pratensis, Festuca praten-
is, and Secale cereale) adsorbed to aluminum hydrox-
de. The allergen extracts applied in the trial are
xpressed in the manufacturer’s Standardized Quality-
nits (SQ-U)8 and were supplied in vials of 1000 and

10,000 SQ-U/mL.
Placebo was identical to SCIT in appearance and

content but without allergens, and the investiga-
tional medicinal products (IMPs) were labeled with a
randomization number. Subjects were assigned the
lowest available randomization number and re-
ceived the correspondingly assigned IMP. Allocation
of the randomization numbers to treatment groups
was performed by the Contract Research Organisa-
tion (CRO) Institut für angewandte Statistik (IAS)
GmbH, Bielefeld, Germany (which was responsible
for biometrical planning, data management, and sta-
tistical analysis of the trial) with the use of the SAS
random number generator (SAS Institute, Cary,
North Carolina) and a block-wise randomization.
The trial centers were supplied with sealed random-
ization code envelopes, which were only to be
opened in case of an emergency. Investigators and
subjects were blinded to treatment allocation
throughout the trial.

Injections were administered by the investigator
with the use of 1.0-mL syringes with tuberculin nee-
dles, applied strictly subcutaneously to the upper
arm after aspiration and sterilization of the skin. The
trial lasted for 9 weeks and involved an 8-day up-
dosing period with 6 SCIT injections (100, 300,
1000, 3000, 6000, and 10,000 SQ-U; visits 1– 6), or

matching placebo, at daily intervals (apart from the
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weekend, eg, injection given on a Friday, visit 5,
followed by the next injection on Monday, visit 6).
Trial centers were advised to start treatment during
the first 7 weeks of the pollen season to ensure that
the up-dosing was completed no later than the last
day of the season. The 8-day up-dosing period was
followed by 2 maintenance injections with 10,000
SQ-U after intervals of 2 and 4 weeks, respectively
(visits 7 and 8; Figure 1). A final visit (visit 9, after
the pollen season) was made at approximately 2
weeks after the last injection of the IMP. The injec-
tion intervals could be prolonged, depending on the
tolerability of the previous injections. All subjects
were monitored by a physician for 30 minutes after
each injection.3 It was intended to up-dose subjects
rom 10,000 SQ-U to the recommended target main-
enance dose of 100,000 SQ-U after the end of the
rial, outside the grass pollen season.

Subjects could take concomitant symptomatic med-
cation for their rhinitis and/or asthma symptoms, such
s nasal/inhaled corticosteroids, oral/topical antihista-
ines, and nasal decongestants. Subjects could also

Start of season
earliest: 13/05/08
latest: 03/06/08

Start of up-dosing
maximum 7 weeks

after start of season

End o
earlie
lates

100

1

1

300

2

2

1000

3

3

3000

4

4

6000

5

5

10,000

6

8

SQ-U:

Visit:

Day:

Figure 1. Therapy protocol of short (8-day) intra-sea
The interval of 3 days between visits 5 and
Standardized Quality-unit. *Latest date for
study course (up-dosing ended August 4, 2
the end of season is not available because t
most representative pollen stations.
eceive symptomatic “premedication” before SCIT in-
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ections to minimize allergic reactions. Written in-
ormed consent was obtained from each subject before
ntering the trial. The trial protocol received full ethi-
al approval from the Independent Ethics Committee
f the Landesärztekammer Hessen and was performed
n accordance with the Declaration of Helsinki and
ood Clinical Practice guidelines.

Subjects
Main inclusion criteria were male and female pa-

tients 18 to 65 years of age, clinical history of grass-
pollen induced ARC (�2 years) that required treat-
ment during the grass pollen season, and a positive
skin-prick test (SPT) response to Phleum pratense
(wheal diameter �3 mm). Main exclusion criteria were
forced expiratory volume at 1 second �70% of pre-
dicted value at screening, history of emergency hospital
visits or admission for asthma in the previous 12
months, history of a known high degree of sensitivity
to grass pollen, previous immunotherapy with grass
pollen allergens or any other allergen within the past
5 years, and history of anaphylactic shock or

End of season
(approximate) end

of July†

osing
05/08
07/08

SCIT dose

Time

,000

7

2

10,000

8

50

—

9

64

up-dosing for subcutaneous immunotherapy (SCIT).
s planned in accordance with the weekend. SQ-U �
nd of up-dosing, apart from 2 subjects with a delayed
nd August 11, 2008, respectively). †Definite date for

llen count was not followed up after July 31, 2008, in
f up-d
st: 22/
t*: 24/

10

2

sonal
6 wa
the e
008, a
he po
angioedema.

Volume 34 Number 10



A
c
p

(
I
w
t
t
u
t
K

T
l
s
a
p
p

r
i
b

O. Pfaar et al.
Outcome Measures and Assessments
The primary end point of the trial was the level of

IgE-blocking factor at visit 9 (9 weeks after the first
injection) in the SCIT group compared with the pla-
cebo group. The IgE-blocking factor is a dimensionless
number that varies theoretically from 0 (no presence of
any IgE-blocking components) to 1 (all IgE blocked
from binding to allergen).9,10 IgE-blocking factor (and
IgG4 and IgE, see below) was determined with the

DVIA Centaur immunoassay system (Siemens Medi-
al Solutions, Diagnostics, Tarrytown, New York) as
reviously described.9 Analysis was performed by the

Department of Bioanalytics of ALK. The method used
was validated, and quality control of the analysis and
data processing was performed.

Secondary end points included differences in levels
of IgE-blocking factor between SCIT and placebo at
visits 6 and 7 (in the grass pollen season, approxi-
mately 1 and 3 weeks after start of up-dosing) and
differences in specific IgG4-levels in arbitrary units
AU/L) at visits 6, 7, and 9 (weeks 1, 3, and 9). Specific
gE levels in the 2 treatment groups at visits 6, 7, and 9
ere assessed as an exploratory end point, as were

itrated SPTs and nasal provocation tests (NPTs) with
he use of Phleum pratense allergens at visit 9 to eval-
ate skin and nasal reactivity. Titrated provocation
ests at skin and nose were performed according to
limek et al.11 SPT was considered valid if the reaction

to the positive control histamine was a wheal size of
�3 mm. The SPT was evaluated by means of the area
under the curve of wheal areas after 1, 3, and 10 his-
tamine equivalent prick (HEP) ALK-prick SQ Phleum
pratense, related to the wheal after 10 �g/mL hista-
mine. The end point of the NPT was defined as the
threshold dose in the sequence of the following chal-
lenge doses: 10, 100, 1000, 10,000, and 100,000 SQ-
U/mL Aquagen SQ Phleum pratense.

Further exploratory variables included the safety
profile and tolerability of intra-seasonal up-dosing of
SCIT. All adverse events (AEs) observed by the inves-
tigator or reported by the subject were recorded along
with their severity, seriousness, and relation to trial
medication and were coded with the use of the Medical
Dictionary for Regulatory Activities. Local and sys-
temic allergic reactions were recorded per subject and
per injection and were categorized as “immediate” or
“delayed” reactions (�30 or �30 minutes after injec-

tion, respectively).3 I

October 2012
Statistical Analysis
Sample size for the difference in IgE-blocking factor

levels between the SCIT and placebo groups at visit 9
(primary end point) was estimated prospectively,
based on results from a previous clinical trial.8 In that
previous trial, IgE-blocking factor was measured after
a 7- to 8-week up-dosing period, giving mean (SD)
values of �0.095 (0.15) for placebo and 0.005 (0.18)
for 10,000 SQ-U, resulting in a standardized treatment
difference of 0.60.8

� � (meanactive � meanplacebo) ⁄

�(SDactive
2 � SDplacebo

2 ) ⁄ 2 � (0.005

� 0.095) ⁄ �(0.152 � 0.182) ⁄ 2 � 0.60

herefore, with a power of 0.8 and a 1:1 allocation, at
east 45 subjects should complete the trial to detect this
tandardized difference at the 0.05 significance level,
nd for the allocation ratio 3:1 (active treatment to
lacebo), there should be at least 2/3 � 45 � 30 com-
leters in the placebo group.12 With a dropout rate of

15%, approximately 36 subjects should be randomly
assigned to the placebo group and 108 subjects to the
active group, giving 144 subjects in total.

Immunologic changes were analyzed in the full anal-
ysis set (FAS), which consisted of all subjects who re-
ceived the trial medication at least once and who pro-
vided at least one immunologic measurement on
treatment (intention-to-treat population). Baseline de-
mographic characteristics and tolerability were as-
sessed in all subjects who received the trial medication
at least once.

The primary statistical analysis aimed to find a
higher level of IgE-blocking factor with SCIT than
with placebo at visit 9. The last observation carried
forward (LOCF) approach was used to handle drop-
outs/missing data, using a t test with IgE-blocking
factor as outcome and treatment as group variable.
The levels of IgE-blocking factor were also analyzed
with a Mann-Whitney-Wilcoxon U test, using an
observed cases (OC) approach at visits 6, 7, and 9
and in a repeated measurement model (ANCOVA)
with visit 1 as a covariate and baseline adjustments.

Changes in specific IgG4 and IgE at visit 9 and
epeated measures at visits 6, 7, and 9 were analyzed
n the same way as IgE-blocking factor. However,
ecause of the log-normal distribution of specific

gG4 and specific IgE, t tests and ANCOVAs of
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both variables were performed with log-transformed
data.

The hypothesis testing of all primary and second-
ary end points was 2-sided, with a significance level
of 	 � 0.05.

Safety profile results were quantified by inci-
dences of AEs and compared between trial groups
with the �2 test.

RESULTS
Of 158 subjects screened, 149 were randomly assigned.
One subject withdrew before receiving the IMP, and 148
received at least 1 dose (safety population). Subsequently,
14 treated subjects withdrew (11 SCIT; 3 placebo) and

All

All p

A

n = 112
SCIT

SCIT
Full analysis 

n = 109

n = 101
Study comple

Withdrawn: n = 3
Protocol violation*/
withdrawal of consent (n = 1)
Withdrawal of consent (n = 1)
AE/withdrawal of consent (n = 1)

Withdrawn: n = 8
Protocol violation* (n = 1)
withdrawal of consent (n = 1)
AE (n = 1)
Noncompliance (n = 3)
Other reason (n = 2)

Figure 2. Trial flow chart. AE � adverse event; SCIT
notherapy within the previous 5 years.
134 subjects completed the trial (101 SCIT; 33 placebo). o

2076
The FAS comprised 144 subjects (SCIT, n � 109; pla-
cebo, n � 35) (Figure 2).

The groups were well balanced at baseline (Table I).
The level of premedication use did not differ signifi-
cantly between groups in terms of subjects (SCIT, 25/
112 [22.3%]; placebo, 3/36 [8.3%]; �2 test, P �
.0623), or injections (SCIT, 77/881 [8.7%]; placebo,
0/283 [3.5%]; generalized estimating equation
odel, P � 0.1693).
In total 77/112 (68.8%) SCIT subjects and 24/36

66.7%) placebo subjects used symptomatic medica-
ion during the course of the study (ATC codes: anti-
istamines for systemic use [44.6%], nasal prepara-
ions [25.0%], ophthalmologicals [14.2%], drugs for

 158
ts screened

 149
 randomized

 148
nts treated

Placebo
Full analysis set

n = 35

n = 33
Study completed

n = 36
Placebo

Screening failures: n = 9
Negative skin-prick test (n = 3)
Withdrawal of consent (n = 6)

No trial medication: n = 1
Withdrawal of consent (n = 1)

Withdrawn: n = 1
Other reason (n = 1)

Withdrawn: n = 2
Noncompliance (n = 2)

cutaneous immunotherapy. *Treatment with immu-
n =
 patien

n =
atients

n =
ll patie

set

ted

� sub
bstructive airway diseases [21.6%]).
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Immunologic Effect
The level of IgE-blocking factor (primary parame-

ter) was significantly higher at visit 9 with SCIT (mean
[SD], 0.10 [0.28]) than with placebo (0.08 [0.26]; t
test, P � 0.0017; FAS, LOCF). This was confirmed in
the OC analysis (SCIT: 0.11 [0.29], n � 94; placebo:
�0.08 [0.27], n � 30; U test, P � 0.0001; FAS), and in
the ANCOVA for repeated measures with the use of
baseline as covariate (Figure 3A). Significant differ-
ences in IgE-blocking factor were detected as early as 3
weeks after treatment initiation (visit 7) (Figure 3A).
Furthermore, on the basis of these FAS LOCF data, the
estimate of standardized difference determined an ef-
fect size of 0.67, which confirmed the effect size of the
reference data (0.60) used to calculate sample size for
the study.

Specific IgG4 levels were significantly higher at visit

Table I. Demographic characteristics and symptom d

Treatment Group SCIT (n �

Age, y
Mean (SD) 34.2 (11
Range 18–64

Sex, no. (%)
Male 53 (47
Female 59 (52

Race no. (%)
White 111 (99
Other 1 (0.

Allergy no. (%)
Rhinoconjunctivitis 112 (10
Bronchial asthma 32 (28
Atopic dermatitis 12 (10
Other allergic diseases 36 (32

Symptom duration, mean (SD), y
Rhinoconjunctivitis 14.6 (10
Bronchial asthma 5.1 (5.
Atopic dermatitis 9.6 (8.
Other allergic diseases 13.2 (10

Grass pollen-specific IgE,
mean (SD), kU/L 28.41 (45

SCIT � subcutaneous immunotherapy.
9 with SCIT (geometric mean [SD], 55.13 AU/L b

October 2012
[19.45–156.29 AU/L]) than with placebo (38.27 AU/L
[18.85–77.71 AU/L]; t test, P � 0.0215; FAS, LOCF).

his was confirmed in the OC analysis (SCIT: 57.23
U/L [20.07–163.15 AU/L], n � 100; placebo: 37.36

AU/L [18.29–76.33 AU/L], n � 33; U test, P � 0.0158;
FAS) and in the ANCOVA for repeated measures of the
log-transformed data with the use of the baseline of
log(specific IgG4) as covariate (Figure 3B). On the basis
of the ANCOVA (log-transformed least squares mean
data/geometric mean), significant differences were de-
tected as early as 3 weeks after treatment initiation
(visit 7) (Figure 3B).

Levels of specific IgE at visit 9 were only slightly
numerically higher with SCIT (geometric mean [SD]
16.46 kU/L [2.01–135.02 kU/L]) than with placebo
(8.08 kU/L [0.88–73.90 kU/L]; t test, P � 0.0881;
AS, LOCF). However, differences were significant in

ion for the treatment groups.

Placebo (n � 36) Total (n � 148)

35.7 (12.9) 34.6 (11.9)
18–65 18–65

21 (58.3) 74 (50.0)
15 (41.7) 74 (50.0)

36 (100.0) 147 (99.3)
0 1 (0.7)

36 (100.0) 148 (100.0)
12 (33.3) 44 (29.7)

4 (11.1) 16 (10.8)
12 (33.3) 48 (32.4)

16.6 (11.3) 15.1 (10.5)
6.1 (5.7) 5.4 (5.3)

11.3 (11.3) 10.0 (8.5)
9.5 (8.9) 12.3 (10.3)

30.55 (56.87) 28.92 (48.23)
urat

112)

.6)

.3)

.7)

.1)
9)

0.0)
.6)
.7)
.1)

.3)
2)
0)
.7)

.53)
oth the FAS OC analysis (SCIT: 16.52 kU/L [1.98–

2077
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137.79 kU/L], n � 101; placebo: 7.58 kU/L [0.80–
2.34 kU/L], n � 33; U test, P � 0.0440) and in the

ANCOVA of log-transformed data, at visit 9, with sig-
nificant differences observed from 3 weeks of treat-
ment (visit 7) (Figure 3C).

The LOCF method did not favor SCIT, as was
shown by sensitivity analyses (OC, ANCOVA) which
all were more powerful than the LOCF analyses.

The titrated NPT was performed in a subgroup of
patients only (SCIT, 69/112 [61.6%]; placebo, 21/36
[58.3%]). The median threshold dose was 1000 SQ-
U/mL in both groups (U test, P � 0.7257). The differ-
ence in titrated SPT was also insignificant: the median
wheal area related to the histamine area was 0.90 with
SCIT and 1.01 with placebo (U test, P � 0.8544).

Safety and Tolerability
More subjects reported AEs in the SCIT group than

in the placebo group in the course of the trial (68/112
[60.7%] SCIT vs 11/36 [30.6%] placebo; �2 test, P �

0.0016). The only system organ class from the Medical
Dictionary for Regulatory Activities in which AEs oc-
curred in significantly more subjects who received
SCIT, compared with placebo, was “General disorders
and administration site conditions” (50/112 [44.6%]
SCIT vs 1/36 [2.8%] placebo; �2 test, P � 0.0001). The
ifference was because of injection site reactions (pla-
ebo: none; SCIT: pain, n � 2/112; pruritus, n �

/112; swelling, n � 48/112). AEs that were considered
ossibly/probably related to the IMP were experienced
y more subjects who received SCIT (54/112 [48.2%])
han placebo (5/36 [13.9%]; �2 test, P � 0.0003) be-

cause of injection site reactions in the SCIT group.
The incidence of local allergic reactions was markedly

increased with SCIT than with placebo (52/112 [46.4%]
vs 3/36 [8.3%] subjects; and 205/881 [23.3%] vs 5/278
[1.8%] total injections; �2 test both, P � 0.0001). The
intensity of local reactions (diameter of swelling) after
SCIT injection is described in Table II.

The incidence of systemic reactions was low and did
not differ significantly between groups (SCIT vs pla-
cebo: 8/112 [7.1%] vs 2/36 [5.6%] subjects, �2 test,
P � 0.7413; 10/881 [1.1%] vs 2/283 [0.7%] injections;
�2 test, P � 0.5348) (Table III). In subjects with pre-

edication, no systemic reactions were observed. Of
he 8 SCIT-treated subjects who experienced systemic
eactions, 4 reported delayed reactions and 4 had im-
0.3
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Placebo
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Figure 3. Baseline adjusted means (SEs) for changes
from baseline in (A) IgE-blocking factor and
baseline-adjustedgeometricmeansandgeo-
metric standard errors (log-transformed
data) for allergen-specific (B) IgG4 and (C)
IgE;ANCOVA(fullanalysisset).SCIT�sub-
cutaneous immunotherapy. *The adjusted
mean differences between treatment groups
werestatistically significant(Mann-Whitney-
Wilcoxon U test, P � 0.0001) after 3 weeks
and 9 weeks of treatment.
ediate, mild systemic reactions.
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Most AEs were of mild-to-moderate severity. Seri-
ous AEs were reported in 3 subjects (all SCIT) but were
not judged as related to treatment. One subject had
laryngeal carcinoma, 1 subject developed erysipelas,
and 1 subject had a biliary colic. All 3 subjects were
hospitalized but did not terminate treatment. Only 2
subjects (both SCIT) withdrew because of AEs (prob-
lems with circulation in 1 subject; local swelling plus
unspecific systemic reaction in another subject), which
were not assessed as serious.

DISCUSSION
According to current practice and consistent with the
literature on practical application, initiation of SCIT is
recommended outside the pollen season3 before pa-
tients experience allergic symptoms triggered by pollen
exposure. However, without symptoms, many patients
lack motivation to visit the physician for allergy treat-
ment and wait until symptoms are present. This is the
first large-scale, double-blind, placebo-controlled trial
on the immunomodulatory effects and safety profile of
short (8-day) intra-seasonal up-dosing of SCIT. The
immunomodulatory effects, efficacy, favorable tolera-
bility profile, improved quality of life, and cost-effec-
tiveness of grass pollen SIT with the identical allergen
extract initiated preseasonally, have been reported in
several studies.8,13–16 The initiation of SCIT during the
eason with the use of a short up-dosing schedule may
mprove treatment convenience for both patient and
hysician, as well as patient adherence, if it is proven

Table II. Intensity of local reactions (diameter of
swelling) observed in the SCIT group.

Intensity of Local
Reaction
(diameter)

No. of Reactions (% of total
number of SCIT injections),

n � 881

No reaction 676 (76.7)
�0 cm, �5 cm 97 (11.0)
�5 cm, �8 cm 26 (3.0)
�8 cm, �12 cm 61 (6.9)
�12 cm, �20 cm 18 (2.0)
�20 cm 3 (0.3)

SCIT � subcutaneous immunotherapy.
In the placebo group the reactions remained �5 cm in all
cases.
ell tolerated. For tolerability, some studies suggest
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hat raised baseline levels of IgE/specific IgE after SCIT
dministration are linked with an increased risk of sys-
emic AEs,17,18 although other studies do not concur.19

In our trial, the primary parameter, level of IgE-
blocking factor, was significantly higher with SCIT
than with placebo after 9 weeks of therapy, as were the
levels of allergen-specific IgG4 (secondary parameter).
These changes are consistent with those seen in previ-
ous studies of preseasonally up-dosed SCIT.10,15,20–22

Significant differences between the treatment groups
were seen for both IgE-blocking factor and specific
IgG4 as early as week 3, indicating an early onset of
mmunologic changes during up-dosing of SCIT within
he pollen season. Although clinical efficacy was not
ssessed, IgE-blocking factor levels have been found to
e significantly correlated with clinical improvement,
s published recently.23

Another important finding of our trial was the fa-
vorable safety profile of intra-seasonal SCIT initiation.
Most AEs were of mild-to-moderate severity, no seri-
ous AEs were related to treatment, and the incidence of
systemic allergic reactions was low (1.1% of SCIT in-
jections). Only 2 subjects treated with SCIT withdrew
from the trial because of AEs. Although SCIT was
started within the grass pollen season, and thus sub-
jects were exposed to exogenous pollen, the tolerability
profile appears similar to that seen in some studies that
involved preseasonal up-dosing of SCIT with intact
allergen formulations.8,24 Note, however, that these
esults cannot be extrapolated to patients with a
nown high degree of sensitivity to grass pollen, be-
ause such patients were excluded from the trial.

The results of this study were accepted by the Paul-
hrlich Institut (German medical regulatory body) as a
ariation of the marketing authorization, with the
hort intra-seasonal up-dosing regimen included as a

Table III. Occurrence of systemic reactions.

Per Subject,
n/N (%)

Per Injection,
n/N (%)

SCIT 8/112 (7.1) 10/881 (1.1)
Placebo 2/36 (5.6) 2/283 (0.7)
�2 test, P 0.7413 0.5348

SCIT � subcutaneous immunotherapy.
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treatment option alongside the Summary of Product
Characteristics’ recommendations.

CONCLUSIONS
Short (8-day) intra-seasonal up-dosing of SCIT with
Alutard SQ 6-grass mix and rye increased immuno-
logic parameters as early as 3 weeks after treatment
initiation in this trial. It was well tolerated in subjects
with grass pollen–induced rhinoconjunctivitis and was
not associated with a high level of systemic allergic
reactions, although there was a marked increase in lo-
cal reactions relative to placebo. Thus, it may become a
useful option in SCIT, improving both convenience
and patient adherence. Furthermore, by allowing pa-
tients to initiate immunomodulatory treatment within
the season when symptoms are present, more patients
may have access to causal treatment.
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