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Abst rac t
Introduction: The total effect of the method of treatment is composed of its specific activity depending on its im-
pact on the disease mechanism and the non-specific activity, i.e. the placebo effect. Many methods of treatment 
make use of such an inflammatory action. 
Aim: To assess the placebo effect in the overall result of the specific immunotherapy and the analysis of its depen-
dence on the type of specific immunotherapy, the disease, the age of a patient, the type of allergy, indicators used 
(objective and subjective), in patients with allergic diseases – asthma, allergic rhinitis and/or allergic conjunctivitis.
Material and methods: A systematic review of Medline database was conducted using the EntrezPubmed search 
engine to find randomized placebo-controlled trials evaluating the effectiveness of specific immunotherapy in the 
treatment of asthma, allergic rhinitis and/or allergic conjunctivitis. After determining the contribution of the placebo 
effect for each of the test subjects, the calculation involved the average share of the placebo effect depending on 
the type of specific immunotherapy used, the type of disease, the age of the test subject, the type of allergy and 
the used measures of their effectiveness.
Results: The share of the placebo effect in the overall specific immunotherapy effect amounted to 39% and was 
comparable in the analyzed disease entities. A significantly higher share (p < 0.01) of 68% of the placebo effect in 
adult patients treated with sublingual immunotherapy vs. 29% in adult patients treated with subcutaneous im-
munotherapy.
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Introduction

Specific immunotherapy (SIT) is defined as the re-
peated administration of specific allergens to patients 
with IgE-mediated allergic disease in order to provide 
protection against the onset of symptoms of allergic 
and inflammatory reactions associated with natural ex-
posure to allergens [1]. In 1911, Noon and Freeman [2–4] 
developed this method using one of Dunbar’s concepts. 
Research on the effectiveness of SIT was initiated in 
1954 by Frankland and Augustin who were the precur-
sors of controlled clinical trials with placebo [5]. Due to 
their achievements, it was possible to document the 
value of the method and to classify SIT in the ranks of 
rational therapeutic medicine. We know today that these 
proceedings are not only more effective than placebo in 
reducing symptoms of diseases but they also inhibit the 
progression of diseases and new allergies [6]. In addi-

tion, there are suggestions that the size of the placebo 
effect in this method is, however, lower than in the case 
of an allergic diseases pharmacotherapy [7]. But so far, 
our knowledge of the participation of the placebo effect 
in SIT has been negligible, because despite the existence 
of meta-analyses of the share of the placebo effect in 
allergic diseases and asthma, there have been no publi-
cations evaluating the share of the placebo effect in SIT 
[8–11].

Aim

The goal of this paper was to assess the extent of the 
placebo effect in the overall SIT effect and the analysis of 
its dependency on the type of SIT used, the type of dis-
ease, the age of the subject, the type of allergy (perennial 
and seasonal), measures used and their effectiveness 
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(objective and subjective indicators), in patients with the 
following allergic diseases – asthma, allergic rhinitis (AR) 
and/or allergic conjunctivitis (AC), in the published high 
quality studies on the effectiveness of immunotherapy.

Material and methods

A systematic review of Medline database was con-
ducted using EntrezPubmed search engine for an initial 
search of the published randomized controlled trials eval-
uating the effectiveness of SIT in the treatment of AR and 
asthma by the following search criteria: subcutaneous 
immunotherapy (SCIT), sublingual immunotherapy (SLIT), 
randomized, placebo and controlled trials. Among the 
search results, 292 (100%) publications met the above 
criteria.

Twenty-one (7%) of them were included for further 
analysis (Table 1). The selection had to meet the following 
criteria: a given number of examined patients and their 
age, time, defined indicator evaluating the effectiveness 
of SIT allowing for the calculation of the effect in the 
placebo group and those subjected to immunotherapy, 
and the share of the placebo effect in the overall effect 
of treatment. The analysis concerned 1181 patients from 
clinical studies, of whom 623 were on SIT and 558 on 
placebo. An analysis was conducted regarding the size of 
the placebo effect and its relationship with the types of 
subjective indicators (asthma score, rhinitis score, drug 
score, drug consumption, upper and lower respiratory 
tract scales, and ocular VAS scale), objective ones (spi-
rometry, peak expiratory flow rate – PEFR) and depend-
ing on the SIT method: SCIT (n = 453) vs. SLIT (n = 728), 
type of allergy: seasonal (n = 545) vs. perennial (n = 757), 
disease entity: AR and/or AC (n = 735) vs. asthma (n = 
808), and the patient’s age: adults (n = 597) vs. children 
(n = 584).

Calculations were performed in collaboration with 
Assistant Professor Mieczyslaw Kłopotek, PhD. Eng. and 
Maciej Michalewicz, PhD. Eng. (Institute of Computer Sci-
ence, Polish Academy of Sciences). For each study, wher-
ever possible, three types of parameters were calculated:
1.	(ED) the effect of the drug – which is a reflection of 

changes in the value of the examined parameter in the 
group receiving the drugs;

2.	(EP) the placebo effect – which is a reflection of chang-
es in the value of the parameter in the placebo group;

3.	(SEP) share of the placebo effect – which reflects the 
percentage of the placebo effect in the total effect of 
treatment (TET).

ED – the effect of treatment – was understood as 
a percentage (or fractional) share of the improvement 
of a given index after the treatment of the total theo-
retically possible improvement (i.e. 100% improvement 
means obtaining the state for formal or customary stan-
dard). A decrease or an increase in a given indicator was 
taken as an improvement in accordance with a medically 

accepted direction of improvement. Deterioration was 
treated as ED = 0.

EP – the placebo effect – was understood as a per-
centage (or fraction) of the index to improve the treat-
ment of apparent total theoretically possible improve-
ment (i.e. 100% improvement means obtaining the state 
for formal or customary standard). An improvement 
means a decrease or an increase in a given indicator 
in accordance with medically accepted direction of im-
provement. Deterioration was treated as EP = 0.

The SEP is the ratio of EP/ED, if it can be counted 
(when dispatching data on the EP and ED and ED > 0), 
or the percentage or relatively fractional share of the im-
provement of a given indicator after apparent treatment 
in improvement during the real treatment (i.e. 100% 
improvement is a state obtained in apparent treatment 
of such a condition, which has been attained in the real 
treatment). Deterioration was treated as EP = 0.

The calculation of the first two indicators was not al-
ways possible. They could be counted when:
•	 the analyzed indicator was of an increasing or decreas-

ing character with a known or obvious highest value 
(or lowest) or the value of the standard, as related to 
such indicators as asthma score, rhinitis score, drug 
score, 

•	 the analyzed indicator was either ascending or de-
scending and it was possible to assume its highest (or 

Table 1. Studies included

1 Eifan AO (Clin Exp Allergy 2010)

2 Adkinson FA (N Engl J Med 1997)

3 Zielen S (J Allergy Clin 2010)

4 Ameal A (Allergy 2005)

5 Creticos PS (N Engl J Med 1996)

6 Durhan SR (N Engl J Med 1999)

7 Walker SM (J Allergy Clin Immunol 2001)

8 Tabar AI (Pediatr Allergy Immunol 2008)

9 Marcucci F (Pediatr Allergy Immunol 2005)

10 Hirsch T (Pediatr Allergy Immunol 1997)

11 Pajno GB (Allergy 2000)

12 Ippoliti F (Pediatr Allergy Immunol 2003)

13 Bahceciler NN (Pediatr Pulmonol 2001)

14 Rolinck-Werninghaus C (Allergy 2004)

15 Pajno GB (Allergy 2004)

16 Eifan AO (Clin Exp Allergy 2010)

17 Tonnel AB (Allergy 2004)

18 Ott H (Allergy 2009)

19 Passalacqua G (Allergy 2006)

20 Guez S (Allergy 2000)

21 Bousquet J (Allergy 1999)
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lowest) value or standard range, as related to such in-
dicators as forced expiratory volume in 1 s (FEV

1
), PEFR, 

the level of drug consumption, worsening pulmonary, 
nasal and ocular symptoms.

The research was carried out by the so-called meta-
analysis, considering a group of patients examined with 
one index in one publication as an analyzed object. The 
ED was determined for a subgroup of patients from this 
study, for whom the real treatment was conducted, while 
EP for the subgroup of patients for whom the apparent 
treatment was applied. Usually, the two sub-groups were 
comparable in terms of size. The SEP is a de facto indi-
cator of the object of research, and not of an individual 
person. Both ED and EP were calculated based on the av-
erage values of the respective sub-groups before and af-
ter the treatment with respect to the relevant standards.

An assessment of the significance of the arithmetic 
averages of ED (i.e. those actively treated) and EP (i.e. 
those receiving placebo) for the objects of treatment us-
ing Student t-test for the so-called dependent groups 
was conducted. It was assumed that they differed from 
each other, if the significance level was below 5% or 
above 95%. No change would mean that the effect of 
treatment is completely a placebo effect (SEP = 100%).

Once SEP for each of the test objects was calculated, 
then SEP% was calculated depending on the type of al-
lergy (perennial, seasonal), disease entity (asthma, AR 
and/or AC), age (children, adults), and SIT method (SCIT, 
SLIT).

Statistical analysis

The results are illustrated graphically and in tabular 
form, showing average values and levels of significance 
of differences between different groups. The levels of sta-

tistical significance for the differences were calculated 
using the Student t-test for independent groups. As be-
fore, it was assumed that they differed from each other, 
if the significance level was below 5% or above 95%. No 
change would mean that the effect of treatment is com-
pletely a placebo effect (SEP = 100%).

Results

Based on the analysis of research publications on the 
effectiveness of SIT-controlled trials, it was demonstrated 
that the cumulative average SEP in the TET on the basis 
of all assessed indicators amounted to 39%. 

The highest SEP in the previously established param-
eters depending on disease, age, type of allergy (peren-
nial and seasonal), used measures (indicators) of their 
effectiveness found in adults was 53% and, in turn, re-
garding seasonal allergies 49%, asthma 46%, in subjec-
tive indicators 44%, SCIT 42%, AR and/or AC 39%, SLIT 
38%, perennial allergy 35%, children 33%, and the lowest 
was (in line with our expectations) in objective indica-
tors for assessing the effectiveness of SIT and amounted 
to 25% (Figure 1). In the analysis of SEP depending on 
a disease, age, type of allergy (perennial and seasonal), 
used measures (indicators) of their effectiveness despite 
mathematical differences, there was no statistical sig-
nificance.

Figure 2 illustrates the average percentage of SEP in 
TET depending on age and the method used. A signifi-
cantly higher share (p < 0.01) of more than 68% of the 
placebo effect was achieved in adults treated with SLIT 
compared to 29% with the SEP in adults treated with SCIT. 
There was no similar significance despite the mathemati-
cal difference in groups of children using SLIT vs. SCIT.

Figure 1. Average share of the placebo effect in the overall effect of treatment in placebo-controlled studies, the effective-
ness of the SIT in all evaluated parameters dependent on the applied immunotherapy, disease entity, age, type of allergy 
(perennial and seasonal) and the used measures (indicators) of their effectiveness
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Discussion

The SIT calculated on the basis of studies included 
in the analysis of SEP in TET amounted to 39% on aver-
age. This size was comparable in both disease entities, 
i.e. asthma and AR and/or AC. These considerations show 
that patients with allergic diseases and indication for ap-
plying SIT, are very prone to the placebo effect and this 
effect was assessed and documented in the placebo-con-
trolled clinical studies [7, 12]. A higher placebo effect – as 
high as 50% – is based on circumstantial evidence dem-
onstrated by Wedi et al. [11]. This is probably because 
of a significant share of psychosomatic phenomena in 
shaping the image of their disease and its treatment [13]. 
In the evaluation of EP size, we are usually limited to its 
absolute value. On this basis, it is rightly believed to be 
particularly high in allergic diseases. On the basis of the 
quoted work and the current research, it seems that its 
proper and thorough evaluation in the clinical efficacy of 
drugs can only be performed in the context of the com-
parison taking into account the observed size of the TET 
in the actively treated group. 

The analysis of selected factors that may affect the 
size of SEP showed that the most important dependence 
involved SCIT and SLIT in adults. SEP was particularly high 
in adults treated with SLIT (68%) and differed significantly 
from adults undergoing SCIT treatment (29%). Narkus 
et al. in their analysis presented different results, which 
showed an average placebo effect on the basis of SMS 
(symptom-medication score) – at 52% for patients treated 
with SCIT and only 1% for those treated with SLIT [9].

Despite finding mathematical differences in other 
factors selected for the study such as the type of SIT re-
gardless of age, type of allergy, used measures (indica-
tors) of their effectiveness and the type of disease entity, 
the differences were not statistically significant, and so 
we can only talk about certain trends. It seems that the 
main reason for this situation was low cardinality of the 
groups of patients selected for the analysis.

In the current analysis, the total SEP for all studies 
amounted to 39% and was comparable to research on 
the second-generation antihistamines conducted by 
Radziwiłł et al., who assessed SEP in studies of selected 
antihistamines applied in allergic diseases and asthma 
[7, 8]. The SEP calculated in the current study in the case 
of SIT of 39% was higher compared to 29% SEP in the 
case of fluticasone, or 26% in the case of beclometha-
sone and even much higher in comparison to 17% SEP 
in the case of formoterol – drugs commonly used in the 
treatment of asthma. However, compared to the second-
generation antihistamines such as cetirizine, loratadine 
or fexofenadine, SEP was 40%, 38% and 32%, respec-
tively, and was almost identical to the results of SEP in 
SIT in the present research paper. It is worth noting that 
the aforementioned authors also assessed the studies 
for the treatment of diseases other than allergic ones. 

The SEP in the application of captopril in the treatment of 
hypertension amounted to only 17%, which was compa-
rable to SEP in the case of formoterol. It was significantly 
lower compared to the case of all evaluated drugs used 
in allergic diseases and asthma, as well as in relation to 
SIT in the analyzed study. This confirms that patients 
suffering from allergic diseases are more likely than pa-
tients with other somatoform disorders to be susceptible 
to the placebo effect, hence SEP in TET in these groups 
is high [7]. Overall, there were no large differences in the 
size of SEP between the two methods – SLIT and SCIT, 
which was caused by its completely different behavior in 
groups of children and adults. It is generally believed that 
the placebo effect in the treatment of children is lower 
than in adults, which was also confirmed by the trends 
observed in the present analysis [14]. However, an inter-
esting finding is a particularly high SEP in adult subjects 
undergoing SLIT and its substantial difference in compar-
ison to a group of children treated with SCIT (68 vs. 29%). 
Despite convincing evidence that in certain indications, 
SLIT method is more effective than placebo, the relatively 
high SEP in its TET is worth some comment. It seems that 
this situation, in addition to the aforementioned vary-
ing susceptibility to EP among children and adults, may 
reflect differences characterizing both SIT methods; the 
differences important not only from the point of view of 
the patient, but also health policy. These differences may 
stem from the formation of different images of SLIT and 
SCIT value in terms of functioning in the perceptions of 
patients, which so far has not been taken into account 
in the evaluation of their effectiveness. SLIT method, 
implemented without injections, within the framework 
of self-treatment, relatively safe, does not require hav-
ing to involve additional time and resources, advertised 
as a novelty, by most patients it can be seen as a more 
comfortable and friendly method than SCIT. Its important 
substantive defects, mainly due to general problems of 
self-medication and the higher price and the need for 

Figure 2. Average share of the placebo effect in the overall 
effect of treatment in placebo-controlled SIT efficacy stud-
ies depending on age and the method used
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the daily admission of a vaccine, may be of a significant 
but rather secondary importance. Adverse reactions after 
SLIT in the form of itching of the throat, burning of the 
mucous membrane of the mouth, feeling of its edema, 
nasal itching, runny nose, sneezing, conjunctivitis red-
ness, tearing, hoarseness, dry cough, pruritus or urticaria 
are usually not enough to surpass the very fear of injec-
tion, which is the basis of SCIT, which in some patients 
(despite a general belief that the injection is more effec-
tive than droplets or tablets) can dominate and be the 
reason for strong faith in a more effective mechanism of 
action and create a positive attitude to SLIT [15].

The lowest SEP was observed in patients who had 
objective indicators used in the assessment of the ef-
fectiveness of SIT, which confirms the expectations [7]. 
Unfortunately, the observed trend was the result of the 
analysis of only a small number of studies, mainly spi-
rometry in patients with asthma, and which monitored 
various phenomena in laboratory studies during SIT, as 
mentioned later in the discussion. Although laboratory 
parameters, as devoid of subjective judgments, seem to 
be more effective than the clinical assessment, at this 
point it should be stressed that, despite a number of 
additional tests and a variety of further proposals, we 
still do not have a reliable indicator that could be used 
in assessing the effectiveness of SIT [16]. It is recognized 
that well-defined, objectified subjective indicators in the 
form of various scales of symptoms (pulmonary, nasal, 
ocular), frequency of visits, frequency and duration of 
hospitalization and inability to work, the frequency and 
number of medication, which are also important tools 
for the study of quality of life, allow for a reliable assess-
ment of changes during treatment. Despite some inac-
curacies of subjective indicators, their advantage is that 
they directly assess patients’ sensation, are not always 
easy to apply, but take little time, are non-invasive and 
inexpensive. It happens that patients, despite the lack of 
significant improvement using objective indicators such 
as spirometry, show improvement on the scale of sever-
ity of “pulmonary symptoms”, which is usually closer to 
the threshold of perception of improvement by patients, 
but remains subjective. 

Among the analyzed publications, most concerned 
allergies in the course of all-year allergic sensitization, 
which translated into a greater number of such patients 
(almost 75%) when compared to the course of allergic 
sensitization to seasonal allergens. It is not clear how 
SEP would behave in the comparison of both groups, if 
the two groups were similar in frequencies, so the ob-
served trend would not exceed the limit of significance. 
The results of the high placebo effect are well known for 
patients desensitized against mite, who were subjected 
to SCIT. These results range between 24% and 41% com-
pared to 6% and 25% for seasonal allergens [9].

The analysis of the type of indicators to assess the 
effectiveness of SIT concerned mainly the patients with 

asthma and their treatments, such as spirometry and 
PEFR. In the analyzed papers, simple objective tests were 
not used to assess the effectiveness of SIT in patients 
with AR/AC. In the course of defining and determining 
useful objective indicators, nobody took into account 
the concentration of IgE, aslgE, IL13, IgG4, the number 
of CD40 + B cells, due to their incidental application (e.g. 
in one study regarding 30 subjects), the lack of compre-
hensive source data and the absence of recognized stan-
dards for certain age. Therefore, the analysis of SEP in 
TET at patients with AR/AC was based solely on subjec-
tive indicators.

To sum up, the results presented in this paper regard-
ing meta-analysis of randomized placebo-controlled ef-
ficacy studies of SIT confirmed the usefulness of the pro-
posed indicators in assessing the value of this method 
in allergic diseases. Scarce literature data, which used 
similar ratios in relation to other treatments, however, 
give a better picture of SIT in relation to the pharmaco-
therapy of asthma and allergic diseases. A relatively high 
SEP in TET SIT has a different pronunciation when tak-
ing into account its values observed in clinical efficacy 
of antihistamines and anti-asthmatic drugs [7, 8]. The 
value of SIT as a method of proceeding in allergic dis-
eases, which determines its active operation, is similar 
to the use of antihistamines, although treatments use 
different mechanisms of action, indications, methods of 
use and efficacy, and are used in different ranges, while 
the objective is always the same – reducing and relieving 
symptoms.

Conclusions

The study has led to the following conclusions: 
The share of the placebo effect in the overall SIT effect 
amounted to 39% and was comparable in the analyzed 
disease entities, i.e. asthma and AR and/or AC. The analy-
sis of selected factors that may influence the size of the 
SEP during SIT allowed to identify only certain trends 
(except for a significant difference between the group of 
adults undergoing SLIT compared with SCIT) and indi-
cates the existing differences in properties and real value 
of both SIT methods, hitherto little taken into account, 
but important from a practical point of view.
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