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Introduction

Summary

Background. Some patients seem to show a particular propensity to experience systemic reac-
tions (SR) when undergoing SCIT. This study looked at their features. Methods. 423 adults
submitted to subcutaneous immunotherapy (SCIT) with 583 depot allergens extracts were
studied. A slow” build-up schedule was followed, and maintenance doses were given month-
by. No mixtures of allergens were employed; multi-sensitized patients were treated with two
extracts at the same time. IgE to pollen allergen components were measured. Patients expe-
riencing several SR and those showing repeated large local reactions preventing up dosing
were analyzed. Results. Altogether, 14% of patients experienced at least 2 SR to SCIT and
Surther 13% repeated local reactions. All SR involved the skin. Eight treatments were stopped.
No reactor was using beta-blockers. SR were not associated with pollen season, use of freshly
prepared vials, administration of 2 allergens, or extract producer, nor were preceded by large
local reactions. Reactors were younger than tolerant subjects (p < 0.05), and females were less
[frequently fully tolerant than males (p < 0.001). The multiple regression analysis showed that
both ragweed and grass SCIT were significantly associated with adverse reactions (p < 0.001).
Specific IgE to Amb a I or Phl p 1 did not differ statistically between reactors and tolerant
subjects, whereas grass pollen-allergic reactors showed higher levels of IgE to Phl p 5. Intoler-
ance did not depend on the number of primary sensitizations or on hypersensitivity to pollen
pan-allergens. Conclusion. Young patients or women hypersensitive to grass and ragweed pol-

len seem at higher risk for SR during SCIT.

and clinical conditions before the start of the treatment (4-7).
A recent survey carried out in Italian allergy centers concluded

Allergen-specific immunotherapy (SIT) is presently the only
treatment able to change the natural history of respiratory aller-
gic disease (1,2). Subcutaneous immunotherapy (SCIT) reduces
rhino-conjunctivitis and asthma symptoms induced by allergen
exposure, improves the quality of life, and may prevent the
progression of the disease towards asthma (3). The only major
concerns with allergen SCIT are adverse reactions. In previous
studies, the frequency of systemic reactions induced by SCIT
has been largely variable, depending on the allergen adminis-
tered, treatment schedule, dose given, allergen standardization

that SCIT is quite safe, as systemic reactions occurred only in
3.6% of patients and 0.15% of injections in more than 2000
courses (8) in accordance with other European studies (9-11).
Nonetheless, a fraction of systemic reactions still remains and
seems unavoidable and unpredictable. Particularly, in the clini-
cal practice, along with adverse reactions that may occur in oth-
erwise SCI'T-tolerant patients possibly as the result of adminis-
tration or of dosing errors, there are some patients showing a
special, persisting intolerance to the treatment characterized by
repeated adverse reactions even at low doses. The present study
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analyzed retrospectively the outcome of SCIT in a large number
of patients with the aim to investigate the clinical features of this
latter population.

METHODS

Patients

The study involved mainly adult patients with respiratory aller-
gy submitted to SCIT according to ARIA and WHO recom-
mendations (1,2) for at least 2 years during the last 8 years. A
minimum of 2 years of treatment duration was chosen in order
to exclude from the analysis all patients that dropped out due to
poor compliance short after starting SCIT without experiencing
any adverse events, as these patients would have altered the over-
all prevalence of adverse reactions in the population studied.
No patient included in the present study had undergone aller-
gen immunotherapy before. Respiratory allergy was diagnosed
in the presence of an unequivocal clinical history of seasonal
and or perennial rhinitis with or without conjunctivitis and/
or asthma associated with a positive reaction on skin prick tests
(SPT) with one or more commercial extracts out of a large pan-
el of seasonal and perennial airborne allergens (Allergopharma,
Reinbeck, Germany). The panel tested included timothy, mug-
wort, short ragweed, pellitory, plantain, birch, olive and cypress
pollen (all 50000 BU/ml), house dust mite (HDM), Alternaria
tenuis (10000 BU/ml), cat and dog dander (both 50000 BU/
ml). SPT were carried out and read at 15 following EAACI
guidelines. Wheals exceeding 3 mm in mean diameter were
considered positive. All asthmatic patients prescribed allergen
specific immunotherapy had a controlled disease at the start of
SCIT and throughout the whole treatment period; further, no
patient was using beta blockers during SCIT course.
Four-hundred-twenty-three patients with respiratory allergy
(M/F 207/216; mean age 39.6 years, range 12-78 years) entered
the study.

In-vitro diagnostics

The measurement of IgE specific both for markers of primary
sensitization (rPhl p 1, rPhl p 5, rArt v 1, rAmb a 1, rPar j2,
rBet v 1, rOle e 1, and rCup a 1) and for markers of sensiti-
zation to cross-reacting pollen pan-allergens (tPhl p 7 for pol-
calcin, and rPhl p 12 for profilin) has become available during
the last 5 years in our Clinic. Patients showing skin reactivity
to > 3 seasonal allergen sources (12) and willing to undergo al-
lergen specific immunotherapy underwent these in-vitro tests
in order to decide the most correct treatment(s). In case of IgE
reactivity to multiple allergens the SCIT treatments were cho-
sen on the basis of both clinical severity of symptoms and cor-

respondence between positive allergen sources and seasonality
of symptoms. Specific IgE were also measured in some patients
showing few sensitizations on SPT, particularly in those with
late summer symptoms hypersensitive to both ragweed and
mugwort on SPT in order to discriminate between co-sensi-
tization to and co-recognition of these two allergen sources
(13). Specific IgE were measured by ImmunoCAP EIA (Ther-
moFisher Scientific, Uppsala, Sweden) following producer’s
recommendations and were expressed as kKUA/L. Values < 0.35
kUA/L were considered negative.

Subcutaneous immunotherapy

All patients were treated with extracts of natural unmodified al-
lergens in depot formulation (adsorbed on aluminum hydroxide
or calcium phosphate). Standardized commercial allergen ex-
tracts from the following producers were used: Allergopharma,
Reinbeck, Germany; Stallergenes, Anthony, France; Lofarma
Allergeni, Milan, Italy; Hal Allergy, Leiden, The Netherlands;
ALK, Horsholm, Denmark; Abelld, Madrid, Spain. Treatments
and allergens given are summarized in table 1.

During the build-up phase, weekly injections were adminis-
tered with the aim to reach the maximum tolerated dose (the
so-called “optimal dose”) within the upper limit recommended
by the producer. Maintenance doses were given on a monthly
basis. In pollen-allergic patients maintenance doses were re-
duced (14) by 50% during the pollen season of this geograph-
ical area (from mid-February to mid-April for cypress; from
the beginning of March to mid-May for birch; from the end
of April to the end of June for both Grass and Parietaria; and
from mid-August to the end of September for both ragweed
and mugwort). The dosage was properly reduced also in case
of systemic adverse reactions. No patient did pre-medication
before SCIT injections. After each injection, patients were
kept under medical surveillance for 30 min. All data, includ-
ing allergen extract dosage, local and systemic reactions were
recorded. The same physician (R.A.) gave all shots and was
also responsible for the treatment of all SCIT-induced adverse
reactions. Patients allergic to several allergen sources and re-
quiring more than one SCIT were treated with two distinct
extracts who were administered one per arm at the same time.
Allergen mixtures of non-homologous allergen sources were
not employed for the treatment: the only mixtures used were
grass pollen mix, a birch-hazel-alder pollen mix, and a mixture
of Dermatophagoides pteronyssinus and Dermatophagoides fari-
nae. All patients gave an informed written consent before the
start of treatment. Since the study was retrospective and based
on routine clinical activity, a formal approval by the local Eth-
ical Committee was not required. The internal Review Board
approved the study.
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Table 1 - SCIT courses, allergen extracts used, and producers.

Total Allergopharma Abello ALK Lofarma Stallergenes Hal

Total SCIT 583 403 17 21 32 100 10
Grass 143 99 3 7 19 9 6
Ragweed 270 175 8 3 6 78 0
Birch 80 67 1 6 1 4 1
Mugwort 13 11 0 0 0 2 0
Pellitory 15 10 0 0 5 0 0
Cypress 4 0 0 1 0 3 0
HDM 38 26 3 3 1 3 2
Alternaria 0 0 0 0 0
Cat 1 1 0 0 0
Dog 3 0 1 0 0 1 1
Grading of adverse reactions and patients classification RESULTS

Both immediate (occurring within 30 min) and delayed (oc-

curring after 30 min) systemic adverse reactions, were graded General findings

following the recent World Allergy Organization Subcutaneous
Systemic Reactions Grading System (15). Briefly, Grade 1 in-
cludes symptoms/signs of one organ system (either cutaneous,
upper respiratory, or conjunctival); Grade 2 includes either
symptoms/signs of more than one organ system or lower respi-
ratory, or gastrointestinal, or uterine cramps; Grade 3 includes
asthma not responding to inhaled bronchodilator or laryngeal,
uvular, or tongue angioedema; Grade 4 includes respiratory fail-
ure or hypotension with or without loss of consciousness; Grade
5 corresponds to death. Only patients experiencing more than
one systemic reaction during the SCIT course were considered
in this study. In some cases, SCIT had to be withdrawn due to
repeated systemic reactions. The occurrence of repeated, severe
large local reactions that prevented the up dosing of the SCIT
throughout the whole treatment course was recorded as well.

Statistics

Means were compared non-parametrically by the Mann-Whit-
ney U-test. Proportions were compared by the chi-square
test with Yates' correction. Multiple stepwise logistic regres-
sion was applied to evaluate possible risk factors for systemic
SCIT-induced reactions. Adjusted odds ratio (OR) and its 95%
confidence interval (95% CI) were calculated. STATA 12.1
(StataCorp LD, College Station, Texas, USA) was used for this
analysis. Probability values less than 5% were considered sig-
nificant.

583 SCIT treatments were administered to the 423 patients in-
cluded (i.e., 160 patients underwent SCIT with two distinct al-
lergen sources at the same time). Allergens administered, extract
producers, as well as standardization and major allergen concen-
tration of the extracts are shown in tables 1 and 2. Altogether,
60/423 (14%) patients experienced at least 2 systemic adverse
reactions to SCIT; 29 patients had Grade 1 reactions only, 18
Grade 2 reactions only, 12 both Grade 1 and Grade 2 reactions,
and 1 patient experienced Grade 1, 2 and 4 reactions. Most sys-
temic reactions were characterized by urticaria/angioedema only
(Grade 1 reaction after WAO classification); in some cases, skin
symptoms were associated with slight rhinitis or asthma (Grade
2 reactions). Both Grade 1 and 2 reactions were quite easily con-
trolled by the use of injection antihistamines and short-acting
beta-agonists. No cases of severe asthma occurred. One patient
experienced one episode of hypotension associated with skin
symptoms that responded promptly to epinephrine (Grade 4).
The severity and/or recurrence of systemic adverse reactions led
to stop the treatment in 8 cases. Adverse reactions did not occur
preferentially during the pollen season, were not associated with
the use of freshly changed vials or with new batches of allergen,
and were not preceded by large local reactions in most cases.
Further 54 patients (13%) experienced repeated large local re-
actions upon SCIT administration that, though not compro-
mising efficacy, prevented the up dosing throughout the whole
therapy course of 2-4 years. Altogether 309/423 patients did
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Table 2 - Standardization and major allergen concentration (if available) of the maintenance vial of the commercial extracts for SCIT

used in study patients.

Allergopharma Abello ALK Lofarma Stallergenes HAL Allergy
(Novo Helisen (Pangramin) (Alutard SQ) (AIOH Retard) (Phostal) (DepotHAL)
Depot)
Grass 5000 UT/ml 1000 STU/ml 100000 USQ/ml 10000 U/ml 10 IR/ml 20000 AU/ml
(Phlp 5 ug/ml) (n.a.) 2.5) (20.2) (n.a.) 0.7) (n.a.)
Ragweed 2500 PNU/ml 1000 STU/ml 100000 USQ/ml 10000 U/ml 10 IR/ml -
(Amb a 1 pg/ml) (n.a.) 9.0) (n.a.) (n.a.) (10.0)
Birch 5000 UT/ml 1000 STU/ml 100000 USQ/ml 10000 U/ml 10 IR/ml 20000 AU/ml
(Bet v 1 pg/ml) (20.0)! (22.5) (12.3) (n.a.) 5.0) (n.a.)
Mugwort 5000 UT/ml - - - 10 IR/ml -
(Artv 1 pg/ml) (n.a.) (n.a.)
Pellitory 5000 UT/ml - - 10000 U/ml - -
(Parj 1 pg/ml) (n.a.) (n.a.)
Cypress - - 100000 USQ/ml - 10 IR/ml -
(Juna 1 ug/ml) (n.a.) (10.0)
HDM 5000 UT/ml 1000 STU/ml 100000 USQ/ml 10000 U/ml 10 IR/ml 20000 AU/ml
(Derp 1 ug/m) (n.a.) 4.0) 9.8) (n.a.) 2.0) (n.a.)
(Der p 2 pu/ml) (n.a.) 2.0) 0.7) (n.a.) 04) (n.a.)
Alternaria 2500 PNU/ml - - - - -
(Alta 1 pg/ml) (n.a.)
Cat 2500 PNU/ml 1000 STU/ml 100000 USQ/ml - - -
(Feld 1 pg/ml) (n.a.) (2.0) (14.6)
Dog - 1000 STU/ml - - 10 IR/ml 20000 AU/ml
(Canf 1 pg/ml) (n.a.) 2.0) (n.a.)
n.a. = information not available. ' = personal communication.

not experience systemic reactions nor repeated local reactions
and reached the scheduled recommended doses.

The age analysis showed that patients experiencing systemic ad-
verse reactions were significantly younger than those who did
not (mean age 35.4 years [range 13-70] vs 40.2 years [12-78],
respectively; p < 0.05). Such difference increased if patients who
never experienced systemic reactions were divided into local re-
actors (mean age 37.3 years [range 13-75]; p = NS vs SCIT
reactors) and fully tolerant subjects (mean age 40.8 years [range
12-78]; p < 0.01 vs SCIT reactors).

The gender analysis demonstrated that male patients were more
frequently fully tolerant to SCIT than female patients (170/207
[82%] vs 138/ 216 [64%], respectively; p < 0.001), although
this was due more to a lower prevalence of local reactions
(13/207 [6%] vs 41/216 [20%], respectively; p < 0.001) than
to a difference of systemic reactions (24/207 [12%] vs 36/216
[17%], respectively; p = NS).

The effect of sex and age was further investigated by multiple
regression analysis, which confirmed that both younger age and
female sex were associated with adverse reactions induced by
SCIT (p < 0.001).

Looking at the possible link between systemic reactions and the
number of SCIT administered it was found that patients treated
with one or two extracts did not show any differences (43/263
[16%] vs 17/160 [11%], respectively; p = NS).

Table 3 shows SCIT tolerance in the whole study group. There
was a marked prevalence of SCIT treatments with ragweed and
grass pollen, which strictly reflected the frequencies of airborne
allergies in this geographic area. Grass and ragweed were also
the two allergens that caused most cases of adverse reactions as
a whole and were characterized by the highest frequencies of
adverse reaction. The multiple regression analysis showed that
both ragweed and grass SCIT (adjusted by age and gender) were
significantly associated with adverse reactions (OR 3.6, CI 95%
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Table 3 - Tolerance of allergen specific immunotherapy administered to the study population.

Total Tolerated Local reactions Systemic reactions
Total SCIT 583 449 (77%) 58 (10%) 77 (13%)
Grass 143 101 (70%) 16 (11%) 26 (18%)!
Ragweed 270 197 (72%) 35 (13%) 38 (14%)"
Birch 80 70 (88%) 4 (5%) 6 (8%)
Mugwort 13 11 (85%) 0 (0%) 2 (15%)
Pellitory 15 12 (80%) 1 (7%) 2 (13%)
Cypress 4 4 (100%) 0 (0%) 0 (0%)
HDM 38 36 (93%) 1 (3%) 1 (3%)
Alternaria 8 8 (100%) 0 (0%) 0 (0%)
Cat 9 7 (78%) 1(11%) 1 (11%)
Dog 3 2 (66%) 0 (0%) 1 (33%)

P < 0.01 for grass + ragweed vs all other treatments.

Table 4 - Mean maximum tolerated doses of SCIT

Tolerant Local reactions Systemic reactions
Ragweed (n = 270) 0.76 [0.4 - 1] 0.41 [0.1 - 0.75] 0.26 [0.02 - 0.35]"
Grass (n = 143) 0.7 (0.3 - 1] 0.3 [0.05 - 1] 0.24 [0.02 - 0.7]"
Mugwort (n = 13) 0.78 [0.6 - 1] 0.08 [0.02 - 0.15]!
Pellitory (n = 15) 0.8 [0.3-1] 0.05 0.12 [0.05 - 0.2]"
Birch (n = 807) 0.79 [0.25 - 1] 0.13 [0.05-0.2] 0.38 [0.08 - 0.7]"
HDM (n = 38) 0.8 [0.5- 1] 0.3!

Doses are expressed as ml of final vial.

'p < 0.001 vs tolerant patients.

2.0-6.4; p < 0.001 for ragweed) (OR 3.1, CI 95% 1.7-5.8; p <
0.001 for grass). In contrast, perennial airborne allergens other
than animal dander (i.e., house dust mite and Alternaria tenuis)
were very rarely involved in adverse reactions.

The 8 patients who stopped the treatment due to severe and
repeated systemic adverse reactions were being treated with 12
extracts: grass (n = 6), ragweed (n = 2), pellitory (n = 2), birch
and mite (n = 1 each), although, notably, both pellitory and the
mite treatments were being given in association with grass pollen
SCIT. In one patient treated with two extracts, ragweed SCIT was
withdrawn due to repeated systemic adverse reactions while grass
pollen SCIT was continued without any further problem.

Not surprisingly, the mean maximum tolerated doses of SCIT were
significantly lower in patients who experienced systemic adverse
reactions than in tolerant patients (p < 0.001 in all cases; table 4).
In order to detect possible differences between allergen ex-
tracts from different producers, the adverse reactions in-

duced by SCIT with ragweed and grass pollen extract were
re-analyzed based on the commercial extract used for the
treatment but the statistical analysis did not show any differ-
ence in the prevalence of systemic adverse reactions between
extracts from different producers. Further, the analysis of the
SCITs carried out using the extracts from the most frequent-
ly employed producer (Allergopharma) confirmed the signif-
icant prevalence of seasonal allergens as a cause of systemic
adverse reactions (systemic reactions: p < 0.025 for seasonal
vs perennial allergens).

Specific IgE measurements

The possible association between specific IgE levels and adverse
reactions upon SCIT administration was investigated for grass
and ragweed pollen, the two allergens inducing the majority of
systemic adverse reactions.
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a. Ragweed pollen SCIT

IgE measurements were available for 65 patients. Baseline Amb
a 1-specific IgE levels ranged between 3.9 and > 100 kU/L
(median 42.5 kU/L), and did not show any difference between
patients who experienced systemic reactions upon SCIT admin-
istration (n = 5; median 58.9 kU/L, range 6.1-94.1), those who
experienced repeated local reactions (n = 7; median 39.0 kU/L,
range 7.1 - 100), and those who tolerated the treatment well (n
= 53; median 41.6 kU/L, range 3.92 - 100). Patients with and
without a history of SCIT-induced systemic reactions did not
differ in the mean number of primary sensitizations to allergen
sources other than ragweed, nor in the prevalence of sensitiza-
tion to any specific allergen source other than ragweed (data not
shown). Further, SCIT-induced systemic adverse reactions were
not influenced by the presence or absence hypersensitivity to the
pollen pan-allergens, profilin and/or polcalcin.

b. Grass pollen SCIT

IgE measurements were available for 48 patients submitted to
SCIT with grass pollen extract. Baseline IgE levels ranged be-
tween 2.5 and > 100 kU/L for Phl p 1 and 0 and > 100 kU/L
for Phl p 5, respectively. Two out of the 9 patients who experi-
enced systemic reactions had to stop SCIT due to their severity.
The levels of IgE specific for Phl p 1 did not statistically differ
between patients with a history of systemic reactions (n = 9;
median 40.0 kU/L, range 9.1 - 94.8), local reactions (n = 6;
median 25.8 kU/L; range 14.3 - 44.8), or good tolerance to the
treatment (median 19.3 kU/L; range 2.5 - 100). In contrast, IgE
specific for Phl p 5 were higher in subjects with a history of sys-
temic reaction to SCIT (median 42.4 kU/L; range 14.6 - 100),
than in those with a history of local reactions (median 28.4
kU/L; range 6.04 - 67.4), or those who tolerated SCIT well
(median 8.7 kU/L; range 0 - 100). The difference was statisti-
cally significant (p < 0.05). Patients with and without a history
of SCIT-induced systemic reactions did not differ in the mean
number of primary sensitizations to allergen sources other than
grass pollen, nor in the prevalence of sensitization to any spe-
cific pollen source other than grass pollen. Finally, grass pollen
SCIT-induced adverse reactions were not influenced by co-rec-
ognition of the pollen pan-allergens, profilin and/or polcalcin.

DISCUSSION

Systemic reactions are considered to a certain extent an unavoid-
able risk associated with SCIT (7). Specific risk factors associ-
ated with systemic reactions include poor asthma control, con-
comitant medication (particularly beta-blockers), lack of dose
adjustment during the pollen season, type of build-up protocol,
and both administration and dosing errors (16). In the clinical

practice, some patients seem to show an unexplainable propen-
sity to react repeatedly and severely to SCIT in the absence of
any of the risk factors summarized above. A second group of pa-
tients shows large local reactions even at low doses that prevent
up dosing of the treatment; these patients also would probably
experience systemic reactions if higher doses were given. Finally,
the majority of patients submitted to SCIT experience slight
local reactions, more rarely mild urticaria or asthma episodes,
in most cases during the build-up phase, but eventually tolerate
high doses of allergen extract for a long time without further
problems. The present retrospective study tried to better char-
acterize the clinical features of the patients belonging to the for-
mer group in order to detect risk factors for systemic reactions
to SCIT. Notably, none of the patients with systemic reactions
had severe asthma attacks following the shots; this is in keeping
with the fact that no patient was taking beta-blocking agents,
showed a poor asthma control, or was given high doses of al-
lergen during the pollen season, all conditions that have been
associated with respiratory adverse reactions. The analysis of our
data ruled out some potential risk factors such as the number of
extracts administered at the same time, the producer of the al-
lergen extract, the number of baseline primary sensitizations to
different allergen sources, hypersensitivity to the pollen pan-al-
lergens profilin and polcalcin and, importantly, also the level of
IgE specific for the major allergen of the extract administered
(Amb a 1 and Phl p 1 for ragweed and grass pollen, respective-
ly). However, interestingly, patients with a history of systemic
and local reactions to grass pollen SCIT showed significantly
higher levels of IgE to Phl p 5, another major allergen, than
tolerant subjects. Previous studies found that a high degree of
allergen sensitivity represents a risk factor for systemic adverse
reactions (17-19). It is therefore possible that in the case of grass
pollen allergy, IgE to allergens other than Phl p 1 play a role
in increasing patients’ reactivity to the treatment. In this study
only IgE to Phl p 1 and Phl p 5 were measured; it cannot be
excluded that IgE reactivity to one of the other currently avail-
able specific grass pollen allergens (i.e.; Phl p 2, Phl p 4, Phl p
6 or Phl p 11) may be also a risk factor for SCIT intolerance.
In effect, studies carried out in children showed that the IgE re-
sponse to grass pollen develops from Phl p 1 and only in a subse-
quent stage spreads to other allergens (20). It is therefore prob-
able that high levels of IgE to allergens other than Phl p 1 are
a marker of a heavier immune response to this allergen source.
Further, allergen specific nasal/ocular provocations, along with
quantitative measurement of SPT, would have theoretically pro-
vided two alternative means to assess a hyper-reactive state to be
plotted against SCIT tolerance/intolerance but, unfortunately,
such measurements were not carried out.

In this study, female gender was associated with a worse tol-
erance of SCIT, and systemic adverse reactions occurred more
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frequently in younger patients as well as in subjects submitted
to SCIT with seasonal allergens, particularly ragweed and grass.
The lower tolerance to SCIT by female patients is in keeping
with a number of other clinical conditions of allergological
interest characterized by mast cell degranulation where a clear
female prevalence can be observed, including chronic sponta-
neous urticaria, food allergy, respiratory allergy, and hypersen-
sitivity to non-steroidal anti-inflammatory drugs (21-25). The
higher rate of reactivity to pollen allergens (particularly grass
and ragweed) than to perennial allergens is a novel finding and
is not easy to explain. The possibility that commercial extracts
of perennial allergens for SCIT may contain a relatively lower
concentration of allergen proteins or of major allergens seems
unlikely as each producer adopts the same standardization pro-
cedures in-vivo and in-vitro for all the allergens. Further, hyper-
sensitive patients show equally elevated specific IgE levels for
either seasonal or perennial allergens. Altogether, one gets the
impression that grass and ragweed pollen allergens may possess
an intrinsically higher ability to induce histamine release from
mast cells and basophils of hypersensitive patients than allergens
from house dust mite or molds although, clearly, further studies
are needed to confirm this hypothesis.

In conclusion, young patients, and women hypersensitive to
grass and ragweed pollen seem subsets at higher risk for system-
ic adverse reactions during SCIT. In grass-allergic patients, IgE
to allergens other than Phl p 1 seem one further risk factor for
SCIT adverse reactions.
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