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The effect of allergen immunotherapy in the onset of new sensitizations: a
meta-analysis

Gabriele Di Lorenzo, MD', Maria Stefania Leto-Barone, MD, PhD', Simona La Piana, MD?,
Antonella Plaia, PhD? and Danilo Di Bona, MD, PhD?3

Background: Although the preventive efficacy of allergen
immunotherapy (AIT) in the onset of new allergen sensi-
tizations has been asserted by many reviews, position pa-
pers, and consensus conferences, the evidence available
is from only 3 studies. The objective of this work was a
systematic review to evaluate the preventive efficacy of
AIT in the onset of new allergen sensitizations. The end-
point was the risk difference (RD) in the onset of new aller-
gen sensitizations between patients treated with AIT and
pharmacotherapy.

Methods: Computerized bibliographic searches of MED-
LINE, EMBASE, and the Cochrane Library (until November
30th, 2016) were done. Random-effects and fixed-effects
model meta-analyses were performed. Randomized con-
trolled trials or observational studies comparing children
treated with AIT with house dust mite (HDM) to subjects
who did not receive AIT, with a long-term observation pe-
riod (at least 3 years including treatment and follow-up)
have been included.

Results: Eight studies totaling 721 children (390 treated
with AIT and 331 with pharmacotherapy) met the inclusion
criteria. The risk of bias was high. Low evidence supports

the conclusion that AIT prevents the onset of new aller-
gen sensitizations, with 3 of 8 studies reporting a reduction
in the onset of new sensitizations in patients treated with
AIT vs pharmacotherapy. Our meta-analysis found no dif-
ference between AIT and pharmacotherapy, with high het-
erogeneity (RD, —0.10; 95% confidence interval [Cl], —0.31
to o11; p = 0.32; I* = 91.4%).

Conclusion: The data of this systematic review do not sup-
port a preventive effect in the onset of new allergen sen-
sitizations, in children treated with AIT in comparison with
those treated with pharmacotherapy. © 2017 ARS-AAOA,
LLC.
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llergen immunotherapy (AIT) has been proven
effective with variable clinical benefit, in reducing
symptoms and the use of anti-symptomatic medications in
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patients with allergic rhinoconjunctivitis.'»> The Opinion
Leaders (OL) of AIT, in contrast to anti-symptomatic
medications, have reported that AIT administered both
by the subcutaneous (SCIT) or sublingual (SLIT) route in
clinical practice, acts through a modification of the immune
system. Among these effects AIT is claimed to reduce the
onset of new allergen sensitizations in monosensitized or
polysensitized patients.®*

A preventive effect of AIT may be particularly impor-
tant in children, since monosensitization is prevalent, and it
could be easier to turn off the allergen specific immunoglob-
ulin E (IgE) response. The transition from monosensitiza-
tion to polysensitization has been observed in children with
house dust mite (HDM) sensitization, and to a lesser degree
in children with pollen sensitization. HDMs seem to play
a “triggering” role in the development of polysensitization,
as a high proportion of children originally monosensitized
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to HDM become polysensitized.” Another study reported
that polysensitized patients had more severe symptoms than
monosensitized patients.® Moreover, it has been observed
that polysensitized patients with rhinitis more frequently
present associated asthma than monosensitized patients.”
The preventive effects of AIT in the onset of new allergen
sensitizations has been reported in many reviews, position
papers, and consensus conferences.® %817

However, the scarce data reported in these documents
indicate that a preventive effect of AIT in the onset of
new allergen sensitizations is based more on expert opin-
ion rather than objective and extensive review of the
literature.*'5-17>1% The primary objective of our study is
to review the quality of the available studies on this issue
using the Cochrane Risk of Bias Assessment Tool for Non-
Randomized (ACROBAT-NRSI) and Randomized Studies.
We examined the results of the studies on “HDM and im-
munotherapy and onset of new sensitization” using x? test
and a meta-analysis including only the studies with HDM
in children that evaluated this outcome.

Methods

Data sources and searches

We carried out a systematic review and meta-analysis of ob-
servational studies following the recommendations of the
Meta-analysis of Observational Studies in Epidemiology
(MOOSE) group Checklist.'” The primary sources of the re-
viewed studies were Medline, EMBASE, and the Cochrane
Library (from January 1965 until November 30, 2016)
with a specific search strategy using the following medi-
cal subject headings: rhinitis OR hay fever OR rhinosinusi-
tis OR rhinoconjunctivitis OR conjunctivitis OR asthma
AND allergen-specific immunotherapy OR immunother-
apy OR specific hyposensitizing therapy AND new sen-
sitization AND long term OR follow-up AND house dust
mite. The computer search was supplemented by manual
searches of reference lists for all available review articles,
primary studies, and abstracts from meetings. There was
no language restriction.

Study selection

We required that studies: (1) were prospective or retrospec-
tive observational studies with a long-term observation pe-
riod (here defined as at least 3 years including treatment
and follow-up) or long term follow-up of randomized con-
trol trials of SCIT or SLIT comparing subjects treated with
AIT to subjects who did not receive AIT;»* (2) included
monosensitized patients with and without asthma with
a positive allergen-specific skin-prick test, and/or serum
allergen-specific Igk to HDM; (3) reported new sensiti-
zation onset as outcome measure of the treatment effect,
regardless of whether this was the primary endpoint. Stud-
ies were excluded if they did not report on our outcome of
interest, or the follow-up was less than 3 years, or they did
not include a control population.

Data extraction and quality assessment

Two separate reviewers (M.S.L.B., S.L.P.) independently
extracted detailed information on the study characteristics,
study participants, interventions, outcomes, and their meth-
ods of ascertainment. The accuracy of data extraction was
confirmed by 2 other reviewers (D.D.B., G.D.L.). Disagree-
ments were solved by consensus adjudication. We used the
ACROBAT-NRSI to evaluate the risk of bias in observa-
tional nonrandomized studies,? and a modification of the
Cochrane Collaboration Tool for Assessing Risk of Bias
from the Cochrane Handbook for Systematic Reviews of
Interventions to evaluate the risk of bias in the results of
the randomized studies.

Data synthesis and analysis

The statistical analysis was performed by using the x? test
and meta-analysis of only child studies including subjects
treated with SCIT or SLIT for HDM. With this choice we
did not pool the results of adult or child studies performed
with allergens other than HDM because of their extreme
clinical and statistical heterogeneity, especially in the differ-
ences of allergic diseases between children and adults but
also because of clinical differences between allergic disease
to pollens and HDM allergens.

Using the x? test we evaluated the odds ratio, using the
Woolf [logit] between the patients treated with AIT and
with pharmacotherapy, with regard to the onset of new
sensitizations. Through meta-analysis we evaluated the
overall risk difference (RD) with 95% confidence intervals
(CIs) for the development of new sensitizations among
patients treated with AIT and patients treated with pharma-
cotherapy, estimated using models based on fixed-effects
and random-effects assumptions. Data were combined
using the method by DerSimonian and Laird.”! The I
statistic, which describes the percentage of variability due
to heterogeneity rather than sampling errors, was used to
quantify heterogeneity in the meta-analysis. Moreover, we
used the Abbe plot for investigating the potential sources
of heterogeneity in the meta-analysis. Publication bias was
assessed with Funnel plots, and Egger’s test for asymmetry.

Statistical analysis
All of our analyses were computed using StatsDirect
(version 2.8.0; StatsDirect Ltd., Cheshire, UK) statistical
packages.

Results

Our search strategy identified 1378 unique publica-
tions, including over 338 peer-reviewed studies published
from inception to November 30, 2016. The full text of
11 studies was finally retrieved.?>=3> Of these, only 8§ stud-
ies have the inclusion criteria.”>2° We excluded the stud-
ies of Acquistapace et al.,3° Szépfalusi et al.,>! and Shao
et al.’? because they were not long-term studies (<3 years
treatment/follow-up). Table 1 shows descriptive data for
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the 8 systematically reviewed studies.”>? The studies in-
cluded a total of 721 patients (390 treated with AIT, and
331 treated with pharmacotherapy). Four of 8 studies were
conducted in Turkey,?®?’ three in Italy,>>*° and the re-
maining one in France.?? All the studies are observational
studies with a case-control/cohort design. In the Pifferi
et al.>* study, the participants were allocated to the AIT
or pharmacotherapy groups after randomization. In the re-
maining observational studies patient preference or parent
preference was taken into account for inclusion of partici-
pants in each group.

The sample size of the studies varied greatly, from
25 patients** to147 patients®’ (median, 99.5 patients).

A high rate of new sensitizations at follow-up (77%) was
reported in the Des Roches et al.?? study, and a low rate
of new sensitizations at follow-up (8%) in the Di Rienzo
et al.>* study. The median of the mean age of patients at
inclusion was 9.3 years (range, 4 [in Des Roches et al.??] to
14.4 [Inal et al.>’]). All the studies enrolled children with
bronchial asthma and all patients were monosensitized
to HDM. The severity of the main disease at baseline or
comorbidities was not clearly reported in the majority of
the studies. Seven of 8 studies,??2*26-2% used SCIT, while
only the Di Rienzo et al.?® study used SLIT. The duration of
treatment ranged from 3 to § years. Five studies evaluated
patients for the onset of new sensitizations at the end
of treatment,??>*272% whereas the remaining 2 studies
evaluated patients from 2 (Gulen et al.?®) to 10 years (Di
Rienzo et al.>’) after the end of treatment. There was
great heterogeneity in the reporting of the maintenance or
cumulative dose delivered, and a variety of units were used
to report dosing (Table 1).

The risk of bias was estimated as serious in the 7 ob-
servational studies with a nonrandomized design,?%2%25-%°
mainly because important confounding domains were not
appropriately assessed and adjusted (Table 2 ), and in the
only randomized study, owing to serious bias such as the
limitation of the study design.>* Two studies included em-
ployees of the sponsor of the study?*?* among the authors
(Table 2).

We found low evidence to support the use of AIT to
reduce the likelihood of the onset of new allergen sensiti-
zations (Table 3). The magnitude of association was strong
(RR < 0.5) in 2 out of 8 studies (25%).2%2* The RR was
between 0.5 and 1.0 in 2 studies.’>?® Finally, in the re-
maining 4 studies RR was >1.0.2527-%% In the studies with
RR < 0.5 the direction of the association was in favor of
AIT?%2%; in those with RR between 0.5 and 1.0, only in
1 study was the direction of the association in favor of
AIT,?? while in the remaining 2 studies the direction of the
outcome was in favor of pharmacotherapy.?®2” Finally, in
3 studies we did not find any difference between AIT and
pharmacotherapy.?*282°

The comparisons of groups of studies sharing similar
characteristics evidenced that small studies and studies with
a shorter follow-up showed the highest benefit of AIT?%2*
(Table 4). No difference was found with respect to allergen

used, route of administration (SCIT vs SLIT), and age of
participants (Table 4). Table 5 shows the x? test through
which we evaluated the odds ratio, using the Woolf (logit),
between the patients treated with AIT and with pharma-
cotherapy, regarding the onset of new sensitizations. The
incidence of new sensitizations is not statistically signifi-
cant between the patients treated with AIT and the patients
treated only with pharmacotherapy (odds ratio = 0.90;
95% CI, 0.66 to 1.21; p = 0.55).

Figure 1A-D shows the relative risk meta-analysis plot
(fixed effects), relative risk meta-analysis plot (random ef-
fects), bias assessment plot (funnel plot), and Abbe plot
(symbol size represents sample size), respectively. The rel-
ative risk meta-analysis plot (fixed effects) was as pooled
risk difference = —0.03 (95% CI, —0.09 t0 0.04), p = 0.39,
while relative risk meta-analysis plot (random effects) was
as pooled risk difference = —0.10 (95% CI, —0.31 t0 0.11),
p=0.32.

Discussion

We found that the available evidence for the position that
AIT is effective in reducing the likelihood of developing
new allergen sensitizations in allergic monosensitized chil-
dren is low in strength. It is opinion based rather on belief
than on evidence-based medicine (EBM). Nevertheless, the
preventive effects of AIT on the onset of new allergen sensi-
tizations has been claimed in many reviews, position papers
and consensus conferences (Table 6).

To our knowledge, this work is the first to systemat-
ically report on this aspect of the preventive AIT effect,
through a comprehensive review of the literature and meta-
analysis of evidence for this outcome. This issue of AIT
in children with skin prick test and/or serum specific IgE
to HDM (Dermatophagoides pteronyssinus and/or Der-
matophagoides farinae) was the subject of only 8 studies
and the preventive effect of AIT in new sensitizations was
demonstrated in only 3 of 8 studies.?>>*

The low study quality is likely responsible for the high
level of inconsistency between the results of individual stud-
ies. Comparisons of groups of studies sharing similar char-
acteristics to explain the heterogeneity between the results
of individual studies did not show any difference with re-
spect to age of participants and allergen used (Table 4). In
contrast, the comparisons of these subgroups highlighted
that studies with the most serious limitations, such as small
sample size at baseline, report the highest AIT effect. Fur-
thermore, the benefit of AIT was mainly reported in studies
with shorter follow-up, while studies with longer follow-
up, which is critical for this specific outcome, did not show
any difference. No study reported on the possible correla-
tion between the onset of new sensitizations and the pri-
mary clinical benefit of AIT,?3-3% which is the reduction of
symptom or medication scores, rendering any inference im-

possible as to the primary efficacy and long-term benefit of
AIT.
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TABLE 2. Potential bias

References Confounders (1)

Selection (2)

Measurement of
intervention (3)

Missing data (4)

Overall

Comments

Des Roches Serious Moderate

etal.?2 (1997)

Serious

Low

Serious

No assessment/adjustment of confounders (1):
—severity of disease at baseling;
—severity/presence of comorbidities;
—socioeconomic status/education.

No assessment of disease duration: inception bias (2).

Information bias (3):

—house status (old/new)/location (city/country);
—presence of animals.
No missing data (4)

Pajno et al.
(2001)

Moderate Low

Serious

Low

Serious

No assessment/adjustment of confounders (1):
—severity of disease at baseline not precisely reported;
—severity of comorbidities (rhinitis) at baseline not precisely
measured;
—socioeconomic status/education.
Disease duration assessed (2).
Information bias (3):
—house status (old/new);
—presence of animals.
Low rate of loss to follow-up (4).

Pifferi et al.2*
(2002)°

Moderate Low

Serious

Low

Serious

No assessment/adjustment of confounders (1):
—severity of disease at baseline not precisely reported;
—severity of comorbidities (rhinitis) at baseline not precisely
measured;
—socioeconomic status/education.

Disease duration assessed (2).

Information bias (3):
—house status (old/new);
—presence of animals.

Low rate of loss to follow-up (4).

Di Rienzo et al.?® | Serious Moderate

(2003)

Serious

Low

Serious

No assessment/adjustment of confounders (1):
—socioeconomic status/education.

No assessment of disease duration (2).

Information bias (3):
—house status (old/new)/location (city/country);
—presence of animals.

No missing data (4).

Gulenetal.®® Serious Moderate

(2007)

Serious

Low

Serious

No assessment/adjustment of confounders (1):
—severity of disease at baseling;
—severity of comorbidities (rhinitis) at baseline not precisely
measured.
Information bias (3):
—house status (old/new)/location (city/country);
—presence of animals.
No assessment of disease duration (2).
Low rate of loss to follow-up (4).

Inal et al.?’ Serious Moderate

(2007)

Serious

Low

Serious

No assessment/adjustment of confounders (1):
—severity of disease at baseline;
—comorbidities;

—socioeconomic status/education.

No assessment of disease duration (2).

Information bias (3):

—house status (old/new)/location (city/country);
—presence of animals.
No missing data (4).

(Continued)
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TABLE 2. Continued

Measurement of

References Confounders (1) | Selection (2) | intervention (3) | Missing data (4) | Overall Comments
Reha and Ebru?® | Serious Moderate | Serious Low Serious | No assessment/adjustment of confounders (1):
(2007) —severity of disease at baseline not precisely measured, but

patients matched for severity of the disease;
—severity of comorbidities (rhinitis) at baseline not precisely
measured, but patients matched for severity of the disease;
—socioeconomic status/education.

No assessment of disease duration (2).

Information bias (3):
—house status (old/new)/location (city/country);
—presence of animals.

No missing data (4).
Harmangi et al.?® | Serious Moderate | Serious Low Serious | No assessment/adjustment of confounders (1):
(2010) —socioeconomic reasons or convenience were the main reasons

for refusal of AIT.
No assessment of disease duration (2).
Information bias (3):
—house status (old/new)/location (city/country);
—presence of animals.
Low rate of loss to follow-up (4).

The table does not report three domains of The Cochrane Risk of Bias Assessment Tool for Non-Randomized-Studies of Interventions, used for the risk of bias analysis:
(a) departure from intended intervention; (b) measurement of outcome; and (c) selection of outcome, because all the studies were at low risk of bias for these domains.
Declaring a study to be at a particular level of risk of bias for an individual domain will mean that the study as a whole has a risk of bias at least this severe (for the outcome
being assessed). Regarding the inception bias (included in the selection bias domain), we assume that it may arise if the cohorts are not followed from the inception of
the disease. The presence of potential inception bias (disease duration not assessed in the individual studies) was considered as a moderate risk of bias in child studies
and severe in adult studies. It was assumed that this bias had a lower impact in studies on children due to their narrower age range preventing important differences in
the estimate of the disease duration, compared to the adults. Regarding the information bias (included in the measurement of intervention domain), in this context we
considered that it may arise if one group is more likely than the other to be exposed to a definite risk factor that may influence the risk of the outcome. For this review
we selected the house status (old/new)/location (city/country) or the presence of animals (pets), since many new sensitizations were due to animal dander and molds.
aThe Pifferi et al.?* study was analyzed with a modification of the Cochrane Collaboration Tool for Assessing Risk of Bias from the Cochrane Handbook for Systematic
Reviews of Interventions (Canonica et al.'®) since the subjects included in these studies were randomized. The randomized study by Pifferi et al.,?* potentially providing
high-quality evidence, was downgraded to a moderate risk of bias for limitation in study design (risk of bias) such as lack of concealment of allocation and tie with a
provider (Cox et al.'3). The randomized Pifferi et al.>* study was considered at serious risk of bias owing to its very small sample size and loss to follow-up.

AIT = allergen specific immunotherapy.

TABLE 3. AIT for the prevention of new allergen sensitization: evidence summary

Participants Summary of Strength of
Outcome (n=721) Studies|HDM grading data Findings the evidence
New allergen
sensitizations:
children AIT = 390; n=28 |?>-2|All the studies have high risk of bias (bias due|Three studies were in favor of AIT?>-*; 3 Low
Pharmacotherapy to confounders, inconsistency, imprecision,| reported no statistically significant
=331 high rate of loss to follow-up). difference®®28.2%; and 2 were in favor of

pharmacotherapy.?-%”

Two?32* out of 3 statistically significant
studies have strong magnitude of effect, in
2 studies the RR was between 0.5 and 1.0
(but with opposite directions).?%28 In the
remaining 4 studies RR was >1.25-28

AIT = allergen-specific immunotherapy; HDM = house dust mites; RR = risk ratio.

The use of randomization and a double-blind placebo- reporting data on the onset of new sensitizations. Until
controlled design, as well as a relatively large sample some time ago, according to EBM criteria, conclusions
size, and a high-quality effect for AIT would make this from meta-analyses represented the most robust proof of
evidence stronger. Although many RCTs on AIT have been the efficacy of an intervention. Meta-analyses are used
published to date, there is no study of SLIT with HDM where individual studies disagree, or where individual
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TABLE 4. AIT for the prevention of new allergen sensitizations: comparisons of subgroups

Favors pharma-
Favors AIT cotherapy or
Participants (number of null (humber of
(n=721) Studies (n = 8) studies) 32224 studies) 52529 Comment
Sample size
>100 498 4 128 3%6,27,29 The effect of AIT on the outcome is evident
<100 223 4 22224 2528 in the small studies, not in the big ones.
Type of treatment
SCIT 661 7 32224 426-29
SLIT 60 1 0 0%
Length of follow-up
3 years 69 2 2224 0 The benefit of AIT on the outcome is more
>3 years 642 6 12 525-29 evident in studies with a shorter
follow-up.

AIT = allergen immunotherapy; SCIT = subcutaneous immunotherapy; SLIT = sublingual immunotherapy.

TABLE 5. Incidence of new sensitization sensitizations in patients treated with AIT and with pharmacotherapy”

New sensitizations No new sensitizations Total
Patients treated with AIT 153 237 390
Patients treated with pharmacotherapy 138 193 331
Total 291 430 721

*Yates-corrected x2 = 0.35 (p = 0.55). Odds ratio = 0.90 (95% Cl, 0.66 to 1.21).
AIT = allergen immunotherapy; Cl = confidence interval.

Relative risk meta-analysis plot (fixed effects) 1 a Relative risk meta-analysis plot (random effects) 1 b
Des Roches 1997 — B 056(035,076) Des Roches 1997 = 056(035,076)
Pajno 2001 = 037(023,057 Pajio 2001 - 037 (023,050
Pifferi 2002 ———————————— 0,07 (0,00, 0,44) Fifferi 2002 —————————— 0,07 (0,00, 0,44)
Reha 2007 = 050(0.27,092) Reha 2007 =2 050(027,092)
Gulen 2007 SR W— 2,51(1,40, 470) Gulen 2007 =2 2,51(1,40,470)
1na1 2007 = 161 (123,220 Inal 2007 B 161(123,2.20
Harmanci 2010 —He 1,19 (066, 2.16) Harmandi 2010 B 1,19(066,2.16)
combined (fixed] * 0,91 (0,77, 1,09 ombined [random) —‘—"——— 0,80 (0,44, 1,45)
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FIGURE 1. (A) Relative risk meta-analysis plot (fixed effects). (B) Relative risk meta-analysis plot (random effects). (C) Bias assessment funnel plot. (D) L'Abbe
plot of the potential sources of heterogeneity in meta-analysis.
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TABLE 6. List of the studies cited in some of the most important international guidelines or position papers reporting an
assessment of the efficacy of AIT in the prevention of the onset of new allergen sensitizations

Study (year of publication) Publication type

Cited studies Findings

Bousquet et al.® (2001) ARIA

Des Roches et al.? Study in favor of AIT

Alvarez-Cuesta et al.® (2006) EAACI SCIT

Des Roches et al.?; Pajno et al.% All studies in favor of AIT

Bousquet et al.* (2008) ARIA

Des Roches et al.??; Pajno et al.® All studies in favor of AIT

Cox et al.? (2009) AAAAI/ACAAI practice parameter

Des Roches et al.?; Pajno et al.% All studies in favor of AIT

Canonica et al.'® (2009) WAO SLIT Guidelines

Des Roches et al.??; Pajno et al.? All studies in favor of AIT

Saranz et al."" (2010) Argentina Guidelines

One study in favor of AIT?; one
study in favor of
pharmacotherapy?’

Des Roches et al.?2; Inal et al.2’

Zuberbier et al.’? (2010) GA2LEN/EAACI; Pocket guide for AIT

Des Roches et al.? One study in favor of AIT?

Cox etal."® (2011) AAAAI/ACAAI practice parameter, 3rd

update

Two studies in favor of AIT?>23;
one study in favor of
pharmacotherapy?’

Des Roches et al.?; Pajno et al.%;
Inal et al.?’

Walker et al.'* (2011) British Guidelines

Des Roches et al.?; Pajno et al.® All studies in favor of AIT

Canonica et al.'® (2014) WAO Position Paper

Des Roches et al.?? One study in favor of AIT

Pfaar et al.'® (2014) German, Austrian, and Swiss
allergists’ and specialists’
consensus on AIT in patients with

allergic airway diseases

One study in favor of AIT?; one
insignificant study?®

Pajno et al.?; Di Rienzo et al.?®

Jutel et al.'” (2015) International Consensus on Allergy

Immunotherapy

Des Roches et al.2 One study in favor of AIT?

AAAAI = American Academy of Allergy, Asthma and Immunology; ACAAI = American College of Allergy, Asthma and Immunology; AIT = allergen immunotherapy;
ARIA = Allergic Rhinitis And Its Impact On Asthma; EAACI = European Academy of Allergy and Clinical Immunology; GA?LEN = Global Allergy and Asthma European
Network; SCIT = subcutaneous immunotherapy; SLIT = sublingual immunotherapy; WAO = World Allergy Organization.

studies are thought to be of insufficient power to identify
significant effects.’® The importance of the evidence is
greatest for systematic reviews with meta-analysis, and the
risk of bias is minimal in systematic reviews with meta-
analysis. Secondary sources are always the representation
of primary studies but should be guaranteed by the critical
analysis of the researchers. They utilize an explicit method
and systematic examination of primary studies. Finally, the
tertiary sources are represented by evidence-based clinical
guidelines.?”

There are several sources of bias in the studies ana-
lyzed, including potentially unmeasured and unadjusted
confounders, defined in this review as preintervention fac-
tors that predict whether an individual receives 1 or the
other of 2 treatments. Socioeconomic status, education,
severity of preexisting disease, and the presence of comor-
bidities are common confounding factors that have been
shown to be particularly important when the choice (or
refusal) of a treatment is left to the patients or children’s
parents, as in this case. *® We also included as potential
source of bias the lack of investigation of the presence of
domestic animals or the age of the home (new/old) or lo-
cation (city/country) that may influence the patient’s expo-
sure to different allergens, such as animal dander, mold,
pollen, and other environmental conditions (pollution).3®

The presence of these biases may explain the considerable
heterogeneity in the studies analyzed. This raises the possi-
bility of the presence of inconsistency of the results owing
to methodological weaknesses of the studies, including the
small sample size of the majority of these studies affecting
the precision of the estimation of the preventive effect of
AIT. On the other hand, since meta-analysis confers a high
grade of evidence to a certain phenomenon, these findings
highlight the importance of studying a large population.
This is desirable in order to focus the evidence mainly on
children who should represent the best target population
for immunotherapy for the prospect of modifying the nat-
ural history of allergic disease.

Hence, the new sensitization percentage of 100% re-
ported in the control groups of the Des Roches et al.?? study
in comparison to 8% reported by Di Rienzo et al.® after a
follow-up of 10 years. The percentage of new sensitizations
appears extremely high in 2 other studies: the Pajno et al.??
and Pifferi et al.>* studies in particular considering that
3 of 4 studies were performed on Italian children. The
studies of Des Roches et al.?? and Pifferi et al.”?* are among
the studies featuring the smallest sample size, and thus they
are at the highest risk of imprecision. Note that the Des
Roches et al.?? study is the most cited by the consensus
on AIT (Table 6). Utilizing SCOPUS©, the total citations
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TABLE 7. Citations, children treated with AIT or with pharmacotherapy, percentages of new sensitizations

New
Children treated | sensitizations Pharmaco-
Children New with pharma- in pharma- Total Total new AIT new therapy new
treated with | sensitizations cotherapy cotherapy children sensitizations | sensitizations | sensitizations
Studies Citations (n) AIT (n) in AIT (n) (n) (n) studied (n) (%) (%) (%)
Des Roches et al.?? 487 22 12 22 22 44 77.3 55.4 100
Pajno et al. 441 69 17 54 36 126 43.1 24.6 66.7
Pifferi et al.* 57 15 0 10 5 25 20 0 50.0
Di Rienzo et al.? 276 35 3 25 2 60 8.3 8.6 8.0
Gulen et al 2 7 68 31 55 10 123 33.3 45.6 18.2
Inal et al.?’ 68 85 64 62 29 147 63.3 75.3 46.8
Reha and Ebru?® 26 43 9 51 20 94 30.8 20.9 39.2
Harmanci? 6 53 17 52 14 105 295 321 26.9

AIT = allergen immunotherapy.

for each study are reported in Table 7. The sensitivity
analyses with assumptions describing all the possible
scenarios (best to worst), depending on the variability of
the event rate in loss to follow-up participants, that we
performed for all the studies with missing data to test
the robustness of their results, showed a huge variability
in the estimate of the risk difference between AIT and
pharmacotherapy alone, leading to overestimates of the
treatment effects in most cases.

In 2 of 8 studies there is a potential conflict of interest of
1 or more authors of the studies.?>>> However, only 1 of
these reporting an AIT preventive effect on the onset of new
sensitizations has among its authors of the studies a phar-
maceutical company employee, suggesting that the poten-
tial conflict of interest did not significantly bias the results.

The present study has some limitations. Although we con-
ducted the search using 3 different electronic databases,
and the reference lists of the retrieved articles, including
position papers, consensus documents, and also a gray-
literature search, we encountered several challenges during
our review process, since this specific outcome is not al-
ways the primary study outcome and therefore often it is
not reported in the title and the abstract. However, the
overall low strength of the evidence, and the inclusion of
all the studies that were analyzed for the evaluation of an
AIT preventive effect in the consensus conference reports
makes us confident that no potentially relevant study over-
looked would significantly change the general assessment
of the results of this review.
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