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Allergic	rhinitis	and	indications	for	allergen-specific	immunotherapy
Allergic rhinitis (AR), also referred to as hay fever, is defined as an inflam-

mation of the nasal mucosa due to exposure to airborne-dispersed substances such 
as pollen, house dust mites or animal dander.

Wickman et al. stated in 2003 that one child out of four in Europe suffered 
from some kind of allergy and thus called for more effort to be put into allergy 
research. 1 In a large-scale, cross-sectional study, the prevalence of AR has been 
estimated to be as high as 23% in Western Europe. Interestingly, during the study 
many of the allergic patients were diagnosed with AR for the first time.2 In other 
words, there are possibly many patients who carry the burden of AR but who 
do not receive any treatment. In another cross-sectional survey, in which the 
International Study of Asthma and Allergies in Childhood (ISAAC) was repeated, 
the concern about the increase in allergy symptoms is alarmingly high. 3 With 
AR being one of the major aspects in allergology affecting more than 30% of the 
world’s population and approaching sensitization rates as high as 40% to 50% 
among school children, treatment action is urgently needed. 4

Hence, what are the options for the treatment of AR? Antisymptomatic phar-
macotherapy such as intranasal corticosteroids, intranasal antihistamines, oral anti-
histamines, and many others are sought to reduce allergic symptoms. Especially 
pediatric cases require the best possible therapeutic options with the fewest side 
effects. Importantly, the use of intranasal or inhaled corticosteroids needs to be 
considered carefully, as these substances can lead to many local and systemic 
side effects and their long-term use should be avoided. 5 In a randomized, con-
trolled, clinical trial that was published by the New England Journal of Medicine, 
Guilbert et al. reported that the use of inhaled corticosteroids for two years did not 
change the development of asthma symptoms during a third, treatment-free year.6 
However, for desensitization or hyposensitization of the allergic disease, specific 
immunotherapy (SIT) may be the only option in modifying the course of the dis-
ease. According to the ARIA document, SIT is indicated in patients with moderate 
to severe intermittent or any type of persistent AR (Figure	1). 7,8,9
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Figure	1. Algorithm for the treatment of Allergic rhinitis.10
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The	importance	of	immunotherapy
Since SIT is recommended for patients suffering from moderate to severe 

intermittent or any type of persistent AR, many allergic patients come into ques-
tion. In a large-scale cohort study by Derebery et al., 51.7% of the patients rated 
their personal rhinitis burden as moderate and 14.5% graded it as severe. 11 Thus, 
more than 65% of patients should be considered for SIT.

Different forms of immunotherapy are available, such as subcutaneous 
or sublingual immunotherapy (SCIT or SLIT) with natural, unaltered allergen 
extracts, or one of the more up-to-date methods with allergoid immunotherapy, 
in which the allergen is chemically modified to gain more treatment benefits in 
terms of efficacy and safety. Besides the general advantage of SIT in modifying 
the course of the allergic disease, symptom improvement under SIT is proven to 
be at least the same or superior to that of pharmacotherapy. In a review of different 
meta-analyses of randomized trials, Paolo Maria Matricardi et al. concluded that 
SCIT was as effective as pharmacotherapy in controlling allergic symptoms.12 In 
a review by Jay M. Portnoy, similar results were found when comparing immuno-
therapy and nasal corticosteroids. 13 Philipp Devillier performed a meta-analysis 
upon which he concluded that grass pollen SLIT tablets had the same or even 
greater impact on the reduction of symptoms than pharmacotherapy. 14

Therefore, immunotherapy is essential because it can modify the progress 
of allergic disease and can replace intensive use of antiallergic medication. In 
this article, we aim to demonstrate the benefits and different efficacy levels of 
immunotherapy, drawing attention to the safety aspects as well. Immunotherapy 
is effective on four levels:

1. Early effect 
 Early effect is the effect, which is achieved during or after the initiation of SIT.
2. Persisting effect
 Persisting effect is the effect, which remains and persists during the period of SIT.
3. Long-term	effect
 The long-term, carry-over effect is the effect that remains even after termination 

of the SIT.
4. Preventive	effect
 SIT also carries the benefit of preventing new sensitivities and exacerbation of 

the disease (e.g., preventing the onset of asthma).

The	early	effect	of	immunotherapy
An early onset of symptom reduction in patients under immunotherapy 

was reported by Friedrich Horak, an Austrian ENT specialist, in a randomized, 
placebo-controlled trial in 2009. His findings revealed a distinct, although not sig-
nificant, symptom improvement trend towards the superiority of immunotherapy 
to placebo at the end of the first week of treatment (Figure	2). That observation, 
however, was followed by a significant treatment effect compared with placebo 
that was achieved as early as the first month, enabling Horak to prove a definite 
early improvement of allergic symptoms under SLIT. 15
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Figure	2. Early onset of symptom reduction in patients under immunotherapy. At the end of 
1st week of treatment there is already a non-significant symptom improvement trend towards 
superiority vs. placebo. 15

Because of this early-onset efficacy, one can even consider beginning immu-
notherapy during the pollen season and as soon as the first symptoms appear. In a 
more recent study published by The Laryngoscope, De-Hui Wang et al. reported 
a significant, quick onset of symptom reduction in the SLIT group compared with 
placebo starting around the third month of treatment. 16

The	persisting	effect	of	immunotherapy
With respect to the persisting effect of SIT, Marogna et al. reported that 

treatment effect and symptom improvement continued to exist three and five years 
after the start of treatment and were significantly greater than those of pharmaco-
therapy. 17 Furthermore, Alain Didier reported in a randomized, multicenter, dou-
ble-blind, placebo-controlled ongoing phase-III study a significant decrease in the 
average adjusted symptom score (AAdSS) over the third pollen season compared 
to placebo. The AAdSS declined progressively over the three subsequent pollen 
seasons, with AAdSS decreasing significantly by 20% in 2007, 34% in 2008 and 
37% in 2009 compared to the placebo group. 18 Regarding the efficacy of SIT, 
Didier et al. demonstrated in a randomized trial from 2004 to 2005 that SLIT tab-
lets were effective, showing a 37% improvement in the rhinoconjunctivitis (RC) 
symptom score compared to placebo. 19 When observing the efficacy of SCIT and 
pharmacotherapy vs. placebo, other studies by Anthony Frew and Andrew Wilson 
showed less improvement with 30% for SCIT, 17% for local steroids, 7% for 
antihistamines, and 5% for leukotriene receptor antagonists. 20,21
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The	long-term,	carry-over	effect	of	immunotherapy
What happens, however, after SIT is terminated? The long-term, carry-over 

effect of SIT is one of the major aspects, which differentiates it from pharmaco-
therapy, since the goal of SIT is to reach remission of allergic symptoms after 
completion of treatment. In order to answer this question, one must take a closer 
look at the follow-up phase of immunotherapy. More than a decade ago, Durham 
et al. proved that the long-term, carry-over effect continued to exist after discon-
tinuing a three- to four-year SCIT regimen. His group reported in that trial that 
the symptom and medication scores remained low for at least three years after the 
completion of immunotherapy. 22 More recently, Ott et al. showed that the symp-
tom score and the combined score (symptom and medication score) remained 
significantly low in a follow-up phase after three years of SLIT. Moreover, con-
tinuous improvement in symptoms could be observed among the subjects in the 
active treatment group, while almost no change in the placebo group was seen 
during the follow-up phase when compared to baseline (Figure	3). 23

Figure	3. Change of symptoms score in treatment and follow-up period. 23 

In 2010 Durham and his research group proved in a randomized, double-blind, 
controlled phase-III trial with 287 patients that SLIT had a long-term, carry-over 
effect after a three-year treatment period. During the follow-up period, the mean 
average daily RC symptom score decreased significantly by 26% (p = 0.0007) and 
the medication score declined by 29% (p = 0.0215) compared to placebo. 24

The	preventive	effect	of	immunotherapy
Along with the early-onset effect, the persisting effect and the long-term 

effect of SIT, the preventive attributes of SIT are also of great impact in the treat-
ment of allergic diseases. While asthma affects only 2% of those without rhinitis, 
the co-existence of asthma ranges from 10% to 40% among those with AR.25 Yet, 
several studies report that the prevalence of asthma seems to be increasing.26,27,28 
In two, 23-year follow-up studies by Settipane et al., the cumulative prevalence 
of asthma was reported to increase as the individuals became older 29, and indi-
viduals with positive skin tests or AR had about three times more the risk of 
developing asthma than subjects with negative controls. 30 However, SIT may 
be the answer for lowering the number of asthmatics and decreasing the number 
of new sensitizations among allergic patients. In a trial by Anne Des Roches et 
al., 44 children under six years of age with monosensitization to house dust mite 
were given SIT (n=22) and placebo (n=22). The occurrence of new sensitizations 
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was significantly lower in children who were in the active treatment group com-
pared to placebo. 31 In a six-year follow-up trial by Pajno et al. that studied 134 
asthmatic children with monosensitization to house dust mite, 25% of the patients 
in the immunotherapy group showed new sensitization(s) compared with 66% in 
the control group at the end of the six-year period. 32 These studies demonstrated 
that SIT can prevent the development of new sensitizations and the occurrence of 
collateral allergy forms. 

With respect to the development of asthma, too, many studies have shown 
positive results for the preventive effects of immunotherapy. In a trial conducted 
by Möller et al. (the PAT study), 205 pediatric patients suffering from moderate 
to severe AR were given SIT or were randomized to a control group. All patients 
had no asthma that required daily treatment at the time of inclusion. Among 
those without asthma, children in the SIT group had significantly fewer asthma 
symptoms than the control group after three years (odds ratio: 2.52) (Figure	4). 
Furthermore, results in the methacholine bronchial test progressively and signifi-
cantly improved from year one to year three among the active treatment patients 
compared with the control group. 33

Subsequently, Niggemann et al. demonstrated in a five-year follow-up on the 
PAT study that the asthma development in the active group was significantly lower 
than that in the control group (odds ratio: 2.68) (Figure	5). 34

Finally, in a 10-year follow-up on the PAT study with 117 patients having no 
asthma at the time of inclusion 10 years before, the development of asthma was 
significantly lower in the immunotherapy group compared with the control group 
(odds ratio: 2.5). 35 In addition, Novembre et al. demonstrated in a randomized 
trial with 113 children that asthma developed 3.8 times more frequently in the 
control group (Figure	6). 36
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Figure	4. Comparison of asthma development 
after three years between the SIT group and the 
placebo group from the PAT study. There were 
higher asthmatic developments in the control 
group than in the SIT group. 33

Figure	 5. Comparison of asthma develop-
ment between the SIT group and the placebo 
group in a 5-year follow-up on the PAT study. 
A noticeable long-term prevention of asthma 
in children within the SIT group was found. 34
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Figure	6. The percentages of pediatric patients with and without asthma after 3 years of immu-
notherapy. All children were free of asthma before starting treatment. 36

Safety	of	specific	immunotherapy
Many advantages have been discussed so far, but besides the efficacy end-

points, the main focus also lies on the safety of SIT, especially with SLIT. In a ran-
domized trial published in 2009, Bufe et al. reported that the RC score, the asthma 
score, and the medication score in the SLIT group were significantly different than 
those of the control group and in favor of the SLIT group. Moreover, no fatalities 
were reported, no serious adverse reactions (AR) were assessed as treatment-
related, and mostly only mild adverse reactions were found. 37 In another random-
ized trial conducted by Ulrich Wahn et al, the majority of adverse reactions were 
rated as mild or moderate, and local reactions were most common, all with no 
fatalities. In addition to the confident safety profile of that trial, Wahn reported 
that the mean RC score was lower than in the placebo group during the high pollen 
season. Similar results were observed for the medication score in that study. 38 In 
a review and meta-analysis conducted by Wilson et al. in which 22 randomized, 
double-blind, placebo-controlled trials with 979 SLIT patients were analyzed, no 
systemic side effects or severe adverse reactions were reported. Minor local reac-
tions consisting of itching and swelling of the oral mucosa had been found broadly 
but were of almost no significance. 39 Likewise, in another review of 60 random-
ized, double-blind, placebo-controlled trials investigating SLIT in adults and 
children, no severe systemic reactions, anaphylaxis or fatalities had been found in 
any of those trials. 40 Furthermore, Cox et al, reported in a comprehensive review 
of 66 studies (4378 patients) providing information on the safety of SLIT that out 
of 1,181,654 allergen doses, no serious life-threatening reactions were found. Six 
studies including 380 patients undergoing allergoid SLIT also reported no serious 
adverse reactions. Cox et al. also reviewed three studies (one on allergoid and two 
on conventional SLIT) that specifically evaluated the safety of SLIT in children. 
None of these studies documented any severe adverse reactions or fatalities, and 
most of the reported reactions were only local. 41

Adherence	of	specific	immunotherapy
In general, SLIT has proven to be both effective and safe. But when facing 

clinical reality, patient adherence and compliance also add to the success of SIT. 
To explore this aspect, Jochen Sieber and his study group investigated the medica-
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tion prescription persistence for grass pollen immunotherapy (Figure	7). 42 They 
examined groups of SCIT patients treated with natural extracts (n=695), SCIT 
patients treated with allergoids (n=602), and SLIT patients treated with natural 
pollen extracts (n=112) over a period of three years from 2005 to 2007. The results 
significantly favored SLIT with natural allergen extracts, versus SCIT with natural 
extracts (p =0.015 in the second year, p =0.011 in the third year) and versus SCIT 
with allergoids (p =0.001 in the second year, p =0.0003 in the third year). 

Figure	7. Persistence in SIT prescriptions 2005-2007. 42

Towards	evidence-based	medicine	in	specific	immunotherapy
In 2009, an evidence-based, systematic, medical review of 33 randomized, 

double-blind, placebo-controlled trials (including seven pediatric trials) was con-
ducted. 43 In that review, more than 400 subjects were treated with SCIT containing 
natural allergens, 168 were treated with allergoid SCIT, 906 were treated with natural 
allergen SLIT drops, 41 subjects were treated with allergoid SLIT, and 1605 subjects 
were treated with natural SLIT tablets. In the SLIT groups, mostly mild to moderate 
local oral symptoms that did not require dose adjustment were documented. Also, no 
serious adverse reactions, no adrenaline administration, and no fatalities occurred. In 
the allergoid SLIT group, results were even more promising, with only a few or even 
no local adverse events and no systemic events being observed. In contrast, higher 
proportions of adverse events in the SCIT group with natural extracts, and even cases 
that required adrenaline rescue administration were described.

In	 summary,	 we	 conclude	 that	 both	 SCIT	 and	 SLIT	 are	 efficacious	 in	
improving	symptom	and	medication	scores	and	confirm	their	 long-term	ben-
efits	 lasting	 at	 least	 three	 to	 five	 years	 after	 treatment	 discontinuation.	 The	
noticeable	 difference	 between	 SCIT	 and	 SLIT	 is	 the	 higher	 safety	 profile	 of	
SLIT.	 SCIT	 can	 cause	 systemic	 adverse	 reactions,	 some	 cases	 of	which	may	
require	the	use	of	adrenaline.	However,	the	majority	of	the	cases	are	reversible	
with	the	appropriate	rescue	treatment.	Accordingly,	SLIT	possesses	a	very	good	
safety	profile	with	promising	efficacy	results	and	a	solid	adherence	parameter.
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