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Abstract

Though symptoms of allergic diseases can be reduced
by the use of drugs such as corticosteroids, antihista-
mines or leukotrien antagonists, the only treatment di-
rected to change the natural course of allergic disease
is allergen-specific immunotherapy (SIT). Its efficacy
can last years after the cessassion of the treatment.
SIT brings on regulatory T cells with the capacity to
generate interleukin-10 and transforming growth fac-
tor-b, restricts activation of mast cells and basophils,
and shifts antibody isotype from IgE to the noninflam-
matory type immunoglobulin G4. Subcutaneous (SCIT)
and sublingual (SLIT) immunotherapy are the two most
used ways at the present for applying SIT. These two
treatments were demonstrated to be effective on re-
ducing symptoms and medication use, in prevention of
new sensitizations and in protecting from progression
of rhinitis to asthma. The safety of SLIT appears to be
better than SCIT although there have been a few head
to head comparisons. In order to overcome compliance
problems or possible systemic side effects which may
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be faced during this long-term treatment, recent inves-
tigations have been focused on the implementation of
allergens in quite efficacious and safer ways.
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Key words: Asthma; Efficacy; Rhinitis; Safety; Subcuta-
neous immunotherapy; Sublingual immunotherapy

Core tip: Specific allergen immunotherapy is the unique
treatment method capable of changing the natural
course of allergic disease. Both Subcutaneous (SCIT)
and sublingual (SLIT) may act as efficient treatment
options in patients with allergic rhinoconjunctivitis and
asthma. In this paper, we reviewed clinical efficacy and
safety of both SCIT and SLIT in allergic respiratory dis-
eases by discussing recent studies.
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INTRODUCTION

The number of allergic respiratory diseases such as al-
lergic rhinitis (AR) and asthma has gone up in the past
twenty years in both children and adults around the
wortld". The estimation reveals that up to 20% of the
United States and Western Europe populations are likely
to be affected by allergic respiratory diseases™. These dis-
eases may impact the quality of life, work and educational
performance, which can lead to an important individual
and economic lost. Pharmacotherapy provides symptom-

atic relief and is effective in most cases, however, no sus-
tainable benefit is provided when the treatment is ended.
Moreover, some patients fail tolerating pharmacotherapy
in both rhinitis and asthma, and some various publica-
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tions have reported only limited control of symptoms®™”.

Allergen-specific immunotherapy (SIT) was first im-
plemented by Noon™ in 1911, and represents till now the
sole treatment targeted to address the cause of IgE-me-
diated allergic diseases'™. It is also the unique treatment
which is able to shift the natural course of the respiratory
allergic diseases by ameliorating symptomsm, lessening
the need to medications” and preventing progtression
from rhinitis to asthma®”. In addition, it offers perma-
nent benefit years after the treatment is stopped. The
basic principle of SIT is to induce immune tolerance to
allergens by administering them to patients in repeated,
increasing doses"".

The effectiveness of the most used routes, subcu-
taneous (SCIT) and sublingual (SLIT) immunotherapy,
is referenced for perennial along with seasonal allergic
respiratory diseases by systematic reviews and meta-
analyses”™'",

There is not any specific criteria that can help to iden-
tify which one of these routes should be selected. The
first used method of administration was subcutaneous.
But, lots of research data encourage the use of SLIT
because of the discomfort of repeated injections and
higher risk of adverse reactions. Recently, allergy immu-
notherapy tablets have also been used for patients with
respiratory allergies and sold in some countries for both
adults and children. The most common indoor and out-
door allergens covered by allergy immunotherapy tablets
may replace sublingual drops in the near future.

This review will be focus primarily on the clinical ef-
ficacy and safety of both SCIT and SLIT in allergic respi-
ratory diseases, particularly in asthma and AR, in the light
of recent literature.

Induction of tolerance and immunologic changes during
SIT

The main mechanism of action of SIT involves altera-
tions in the configuration of allergen-specific memory T
and B cell reactions, the synthesis of particular antibody
isotypes that incline the immunologic response towards
non inflammatory patterns, along with reducing activa-
tion, tissue migration and degranulation of effector cells
including mast cells, basophiles and eosinophilesm]. Eatly
suppression of innate effector cells of allergic inflamma-
tion, regulation of Th2 type responses have been demon-
strated to occur both in the tissue and in the peripheral
blood during STT'*",

Another significant mechanism linked to the use
of SCIT and SLIT is the appearance and activity of
FOXP3+ CD25+ Treg cells. These cells can produce
1L-10 and transforming growth factor-b (TGF-b) to
inhibit activity of allergen-specific Th2 cells with the fol-
lowing recruitment of other inflammatory effector cells.
In addition, the production of IL-10 and TGF-b from
Treg cells stimulates B cells to undergo class switching
and produce the noninflammatory antibodies IgG4 and
IgAZ[m’lS]. IL-10-secreting Breg cells can inhibit effector
T cells and selectively induced IgG4 antibodies to con-
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tribute to allergen tolerance ',

Unlike SCIT, SLIT is demonstrated to work slightly
different. Actual models of SLIT proposes an uptake of
allergen by antigen-presenting cells in the oral mucosa,
pursued by migration to regional lymph nodes'"”. Subsets
of dendritic cells found in epithelium and subepithelium
of oral mucosa were presented to be effective at allergen
uptake 7z vitro and capable of inducing T cells secreting
IFN-g and/or IL-10 with production of IgG1 and IgG4
antibodies™".

During SIT, an increment have also been observed in
IL-12 which 1s a potent Th1 cell cytokjne[zﬂ. Consequent-
ly, these events lead to shifting from a Th2 cell pattern of
response to more of a Thl and Treg cell pattern which
also reflects allergic tolerance and thus clinical improve-
ment in allergic diseases™. Both carly and late-phase al-
lergic reactions can be inhibited in peripheral tissue such
as skin, nose or lungs by SITH 4,

An important increment in serum-specific IgG4
and serum allergen-specific IgA, in addition increases
in IL-10 and TGF-b are some alterations demonstrated
after allergen specific immunotherapyml. Moreover, the
important role of T-regulatory cells in the induction of
allergen-specific tolerance was also confirmed by the lo-
cal presentation of FOXP3+CD25+ T-cells in the nasal

and sublingual mucosa after immunotherapy™.

Clinical effectiveness of SCIT in rhinitis

Frew ¢ a/*” demonstrated that one season of immuno-
therapy with grass pollen decreased symptoms and medi-
cation use and ameliorated the quality of life of patients
with moderately severe allergic rhinitis.

A Cochrane review of SCIT in seasonal AR due to
tree, weed or grass pollens involved 51 studies based on
2871 individuals both adults and children'", Symptom
scores from 15 studies showed an important reduction
in the SCIT group [SMD-0.73 (95%CI: -0.97 to -0.50, P
< 0.00001)], and medication use from 13 studies demon-
strated a significant decrease in the group of SIT [SMD
of -0.57 (95%CI: -0.82 to -0.33, P < 0.00001)]. Fur-
thermore, most of these studies included in this review,
reported that nasal and bronchial symptoms along with
quality of life scores, and all of the clinical parameters
improved in favor of the immunotherapy groups.

In 2007, the update of Global European Allergy and
Asthma Network stated that SCIT studies carried on
the last 10 years confirmed these results and declared
that SCIT was particularly efficacious in improving of
symptoms and decreasing of medication consumption in
grass, birch, Parietaria, mite and ragweed allergym.

The significant improvement in symptoms and quality
of life as well as reduction in seasonal bronchial hyper-
responsiveness were also reported in various studies of
grass-pollen scrr®?,

In a meta-analyses included 44 studies of house dust
mite (HDM) immunotherapy for AR and asthma, it was
stated that, though SCIT was found effective, the magni-
tude of effect varied greatly from one study to another"”.
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Three studies performed in patients with HDM-induced
AR demonstrated a significant difference between active

[31,32]

and placebo, in terms of symptom scores” I and nasal

VAS after one-year treatment”

It was also reported that SCIT with animal dander,
especially in patients with rhinoconjunctivitis due to cat
allergy is capable to reduce symptom scores and decrease

skin test responses[‘m.

Clinical effectiveness of SLIT in rhinitis

The first meta-analysis on SLIT for the treatment of
allergic rhinitis involved 979 patients in 22 trials which
all of them were double-blind, placebo- controlled and
published up to 2002, Six of these SLIT studies were
performed in patients sensitized with house dust mite,
five with grass pollen and Parietaria, two with olive and
one with respectively ragweed, cat, tree and cupressus.
This meta-analysis revealed that SLIT was significantly
effective in comparison to placebo regarding the decrease
in both symptoms and medication use.

A meta-analysis which was in the framework of Co-
chrane review included 49 studies which 23 of them for
grass, nine trees, five for Parietaria, two for ragweed, eight
for dust mites, one for cat, and one for mixed pollens“z].
There was 2333 patients receiving SLIT and overall,
there was significant decrease in symptoms (SMD, -0.49;
95%ClI: -0.64 to -0.34) and medication requirements
(SMD, -0.32; 95%CI: -0.43 to -0.21). As individual aller-
gens were evaluated, there was significant improvement
in symptoms for house-dust mites, grass pollen, ragweed,
Parietaria, and trees.

Another meta-analysis, included four studies for mites,
three for grass, one respectively for Parietaria and olive,
and one for pollen mix and totally 484 patients (most of
them are children)”™. A considerable reduction in both
symptoms and rescue medication use was detected. This
meta-analysis showed that, treatment duration of > 18
mo and SLIT with pollen extracts were more beneficial
than shorter treatment durations and dust-mite antigens.

In GA2LEN meta-analysis of SLIT for house-dust
mite allergic rhinitis demonstrated significant symptom
and medication reduction in 194 active SLIT-treated pa-
tients in comparison to 188 placebo participantsm

Recently, allergy immunotherapy tablets have been
marketed for using in patients with allergic respiratory
diseases. The studies conducting to investigate the ef-
ficacy of grass pollen tablets in allergic rhinitis revealed
significant decrease in symptom and medication scores
during pollen season” ™. In a study involved 509 adult
patients with HDM-allergic rhinitis published recently,
it was reported that twelve months of treatment with
sublingual tablets of HDM allergen extracts was effective
and well tolerated"’,

Clinical effectiveness of SCIT in asthma
There are lots of studies which assessed the effectiveness
of SCIT in asthma in the literature. The first results of

these studies was published in 1995 by Abramson™ and
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then updated several times in the framework of Cochrane
review .

In a recent Cochrane review, 88 trials of SCIT were
evaluated”. The studies included in this review involved
3459 patients suffering from asthma and reported the re-
sults of SCIT for dust mites (42 studies), pollen (27 stud-
ies), animal dander (10 studies), molds (2 studies), latex
(2 studies), and multiple allergens (6 studies). It was con-
cluded that SCIT improved asthma symptoms, reduced
drug requirement and diminished bronchial hyperrespon-
siveness. Additionally, it was noted that the reduction in
symptoms was more pronounced by both mite and pol-
len immunotherapy.

There are also other SCIT studies with dust mites in
adult and pediatric patients also showed amelioration in
symptoms, decreasing in medication requirements and
BHRP547

Several studies of SCIT, particularly with mites
mixed-allergen up to seven aeroallergens[sm showed mini-

48,49
B4 or

mal improvement in medication scores, symptom scores
and PEE Although significant steroid- sparing effect of
immunotherapy was observed in moderate persistent
asthmatics included in those studies, it is important to
maintain asthma control during the study in order to ob-
tain maximum benefit from the immunotherapy.

Clinical effectiveness of SLIT in asthma

The effectiveness of SLIT in asthma has been evaluated
in many studies and meta-analyses. However, in most of
these studies asthma assessment was performed in com-
bination of rhinitis and rarely was the primary outcome.
Therefore, we need to carefully designed studies of SLIT
carried particularly on asthmatic patients®".

In 2009, the World Allergy Organization Position
Paper on Sublingual Immunotherapy discussed a number
of important points regarding the current status of SLIT
efficacy™. It has been stated that although SLIT meta-
analyses have shown effective to address allergic rhinitis
in adults, allergic rhinitis and asthma in children, there are
limitations about the conclusions of these meta-analyses
because of the significant heterogenity between the stud-
ies included in them.

A meta-analysis in asthma involving 25 studies based
on 1706 participants of about whom eight trials were for
mites, 14 trials for pollen, one trial for latex, and two for
mixed allergens showed an important effect of SLIT for
symptoms and medication requirements when all allergic
symptoms and medication use for both allergic rhino-
conjunctivitis and asthma were evaluated togetherm]. But,
when we analyse the asthmatic symptoms and decrease in
use of specific asthma medication as constant outcomes,
it appears that this decreases is not remarkable (SMD,
-0.38 and -0.91). The authors then suggested that even
though the evidence is not very strong, SLIT ameliorated
some parameters of asthma, may be in a lesser propoz-
tion than SCIT.

Another meta-analysis of SLIT in asthma involved
nine studies on 441 participants whom ages vary from 3
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to 18 years. Within this trials, six included dust mites- and
three included pollen- allergic patients. When compared
with placebo, a considerable reduction in symptom (SMD,
-1.14; 95%CI: -2.10 to -0.18) and medication scores (SMD,
-1.63; 95%CI: - 2.83 to -0.44) was noted with SLIT,

A different meta-analysis evaluated nine trials about
452 both adults and children with asthma treated with
house dust mite SLIT. This meta-analysis demonstrated
notable improvement in symptom and medication
scores!™,

Another meta-analysis of seven trials conducted on
256 children showed significant decreases both in symp-
toms and medication use related to asthma; the authors
deduced that sublingual immunotherapy is a safe and ef-
fective treatment option in respiratory allergies”.

Additionally, an important finding observed in some
pollen studies is the delay in positive results to the second
year of treatment”™®”,

Recently, in a study involving 602 asthmatic patients
who are sensitized to house dust mites, it was reported
that daily treatment with SLIT tablet reduced inhaled
budesonide more than 80 ug/d in compatison to placebo
after 1 year[ss]. Similarly, the steroid sparing effect of
SLIT was also shown in birch pollen allergic patients with
asthma®”.

Long-term effects of SCIT and SLIT

SIT provides both clinical and immunologic tolerance
as specified by the persistence of clinical improvement
and associated long-term immunological parameters after
stopping the treatment. Additionally, long-term ben-
efits of SIT include prevention of new sensitizations in
monosensitised patients and progression from rhinitis to
asthma particularly in children.

A study with grass pollen immunotherapy showed
that there is no remarkable difference in symptoms and
medication use in the following three years after 3-4 years
of sCIT".

A recent HDM study evaluated the long-term effect
of cither 3 or 5 years time duration of subcutaneous im-
munotherapy in 240 patients. The first year of this study
was a double-blind placebo-controlled phase; after treat-
ment of 3 years with HDM SCIT, one group was then
followed for 2 years without any treatment, while the oth-
er group kept being under treatment for 5 years. When
the patients were assessed after a period of 3 and 5 years
of treatment, both groups had considerable amelioration
of symptoms compared to baseline, revealing more than
70% reduction in rhinitis symptoms in the 5-years group
while 50% reduction in the 3-years treatment group.

There are also some studies supporting the persis-
tence of improvement in symptoms along with preven-
tive effects on new sensitizations and asthma develop-
ment that continued for years after ending of treatment
in children with allergic rhinitis given 3-years immuno-
therapy >’

It has been documented that SCIT with a single aller-
gen has a preventive effect against sensitization to differ-
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ent inhalant allergensmm .

Recent studies have shown such effects with SLIT.
One of them is an open, randomized study involved
216 children with allergic rhinitis by Marogna e# al*,
This study showed significant reduction in development
of new sensitizations in children receiving SLIT (3.1%)
when compared with controls.

A SLIT study included 257 patients with grass pollen
allergy by Durham ez al”" demonstrated persistence in
reduction of rhinoconjunctivitis scores related to symp-
toms and medication use in the SLIT group at the 1-year
period after ending of 3-year SLIT, Finally, Marogna ez
al have noted that clinical benefit persists for 8 years after
SLIT treatment is given for a 4- to 5-year duration; new

sensitizations were also reduced in SLIT groupsm.

SAFETY

Safety of SCIT

Patients treated with SCIT have run a risk of both local
and systemic adverse reactions but, in most cases, symp-
toms are reversible if they are diagnosed early and treated
immediately. All allergen preparations such as standard-

ized extracts””, allergoids” or recombinant allergens'”

may lead to side effects during treatment.

The incidence of systemic reactions of SCIT varies
between 0.06% and 1.01% in those receiving injectionsm].
The vast majority of reactions occured during SCIT were
reported as mild and death is infrequent (.., incidence is
about one per million to one per 2 million injections)™.

A recent Cochrane review revealed that epinephrine
was administered in 0.13% of injections in the SCIT
group while this rate was 0.01% in the placebo group.
No fatalities was reported in this review. Local reactions
were seen frequently in the SCIT group in comparison to
placebo (92% 5 33%)"".

Almost all cases of fatality due to SCIT reported pre-
viously were patients having asthma that was frequently
pootly controlled”. Therefore it should be kept in mind
that uncontrolled asthma is a contraindication to initia-
tion of SCIT as stated in guidelines.

Safety of SLIT

The safety of SLIT seems to be better than that of sub-
cutaneous immunotherapy regarding the occurrence of
severe systemic reactions. The serious adverse effects
such as anaphylaxis described during sublingual treat-
ment are rarel ~ . A recent meta-analysis for SLIT in
AR showed that there are no cases of severe systemic
reaction or anaphylaxis, and there was no need to use epi-
nephrine for any of the systemic reactions'”

Indications to SLIT were extended in some official
documents to “Patients with systemic reactions after sub-
cutaneous immunotherapy”[gul. However, there are also
some reports on patients who had ceased this treatment
since adverse reactions and severe anaphylactic reactions
to SLIT™. Therefore, it has been recommended that
immunotherapy should be customized for each patient
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based on the intensity of sensitization, accompanying al-
lergies, environmental exposures, and other risk factors.
Local side effects such as perioral itching or mild
swelling are seen particularly in the early phase of SLIT
and encountered in about three-fourths of patients.
Nausea, abdominal pain mainly in children, rhinitis, con-
junctivitis, headache, urticatia, cough and bronchospasm
are other infrequent side effects which may ocur during

SLIT®.

Head-to-head studies

There are a few studies which compare SCIT and SLIT
directy” ™. A summary of the characteristics of SCIT
vs SLIT comparison studies is shown in Table 1.

The study of Mungan ez al®] consisted of 36 adults
with HDM-allergic rhinitis and asthma; they randomized
to treat with SCIT, SLIT or placebo. It was found that
one-year SCIT improved symptom scores of both rhini-
tis and asthma when SLIT was effective only for symp-
toms of rhinitis. However, they reported that though no
notable alteration was recorded in placebo group in terms
of symptom and medication scores, drug requirement
was significantly reduced in both SCIT and SLIT groups.

A placebo-controlled double-blind double-dummy
study (all patients received both sublingual medication
and subcutaneous injections) carried on 71 adults with
allergic rhinitis sensitized to birch pollen was reported by
Quirino ¢z a/™ in 2004. This particular study showed that
both routes of treatment were effective in the reduction
of symptoms and medication use when compared with
placebo arm. They concluded that SLIT decreased the
median disease severity to one-half and SCIT to one-
third of placebo treatment. There was not found statisti-
cally significant difference between SCIT and SLIT.

Another study compared SCIT with SLIT in patients
sensitized to grass pollen was also designed in double-
blind double-dummy manner™. This study demonstrated
that both SCIT and SLIT meet the same effectiveness
according to subjective clinical outcomes. Both treatment
mode reduced significantly symptoms and drug usage
(P = 0.002 for symptoms and drugs in SLIT-treated pa-
tients; P = 0.002 for symptoms and P = 0.0039 for drugs
in patients given SCIT). But, in this study, alteration in
immunologic outcomes (total specific IgG, specific IgG4,
skin reactivity) was observed only in SCIT group.

A study published in 2007 by Mauro e7 al* included
patients with allergic rhinitis sensitized to Befulaceae and
showed that there was no significant difference between
patients received SCIT and SLIT in terms of symptom
scores and medication consumption. It was also noted
that although the increment in Bet v 1 specific IgG4 was
observed in both treatment arms, it reached statistically
significant levels only in patients received SCIT.

Eifan e al™ published the results of a study which
conducted in an open design and included 48 children
with asthma/rhinitis sensitized to HDM. The patients
were randomized to receive either SCIT, SLIT or phar-
macotherapy. Both SLIT and SCIT demonstrated signifi-

Baishidenge ~ WJI | www.wjgnet.com

134

cant improvement in symptom and medication scores
as well as in visual analog scores for both rhinitis and
asthma, in severity of skin and nasal sensitization to
specific allergen in comparison to the pharmacotherapy
group. In this study, both SCIT and SLIT had decreased
disease severity more than half than the severity observed
in pharmacotharapy group. The authors concluded that
SCIT and SLIT are equally effective in the control of the
disease severity.

Another study which evaluate the efficacy of three-
years SCIT and SLIT in total 193 HDM allergic patients
with perennial rhinitis showed that although both treat-
ment mode effective, greater improvement was observed
in SCIT group in compatison to the SLIT group™.

In a recent open-scheme, prospective study involving
60 children (5-12 years of age) with asthma/rhinitis sen-
sitized to HDM, patients were randomized to receive ei-
ther SCIT, SCIT plus SLIT, SLIT or pharmacotherapy"’.
Children were evaluated for symptom/medication scores,
allergen- specific nasal reactivity and Der p 1-driven cyto-
kine responses at baseline, 1, 4 and 12 mo. The improve-
ment in symptom and medication scores was observed
earlier in the SCIT group than the SLIT group (4 mo s
12 mo). This study concluded that subcutaneous route of
immunotherapy appeared more effective in comparison
to the sublingual route since it provided eatlier clinical
efficacy along with eatlier induction of regulatory cyto-
kines and production of IgG4 antibodies. Nevertheless,
combining these two routes of immunotherapy looks
promising particularly in children because of obtaining
significant clinical efficacy with the advantage of fewer
injections.

A randomized, placebo-controlled, double- dummy
trial investigating the efficacy of SCIT and SLIT in chil-
dren with asthma and/or rhinitis sensitized to HDM was
published in 2012"°". This particular study indicated that
one-year SCIT reduced significantly symptoms and medi-
cation consumption related to both rhinitis and asthma.
SLIT decreased symptoms of rhinitis and asthma in ad-
dition to medication scores for rhinitis, but this lessening
was not found significant in comparison to the placebo
group. Only SCIT was recognized to have a superior
effect to placebo on reduction of rhinitis and asthma
symptoms after one-year of treatment. The same cohort
was then followed for the one subsequent year in an open
scheme and the placebo group was randomized to have
SCIT or SLIT, and for 1 year all patients received active
treatment with SCIT or SLIT™. This latter study dem-
onstrated that the effect of SLIT on symptoms and drug
usage related to asthma was less prominent than SCIT in
the first yeat, but it increased in the second year of SLIT.
The conclusion of this study is, although both clinical
and immunologic improvement with SCIT begins from
the first year of immunotherapy, it requires longer treat-
ment with SLIT in HDM-sensitized children with rhinitis
and asthma.

The fact of immunotherapy has also some placebo
effect has been accepted since long time. Although there
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Table 1 Head-to-head study characteristics with subcutaneous and sublingual

Ref. Year Allergen Study design No. of patients Findings
Quirino et al® 1996 Grass pollen Double-blind, double- SCIT (1 = 10) Significant reduction in symptoms and
dummy SLIT (n = 10) medications for SCIT and SLIT groups
No placebo group 1 Total specific IgG, Tspecific IgG4
and |skin reactivity for SCIT only
Munganetal®™ 1999 Dustmite  Single-blind, placebo SCIT (1 = 10) | Rhinitis symptoms with SLIT
controlled SLIT (n =15) | Skin reactivity with SCIT
Placebo (n =11) 1 Specific IgG4 with SCIT
Khinchi et al® 2004 Birch pollen Randomized, double- SCIT (1 = 21) Significant reduction in symptoms and
blind, double-dummy, SLIT (n = 18) medications for SCIT vs placebo and SLIT vs placebo
placebo-controlled Placebo (n =19) No difference between SCIT and SLIT groups
Mauro et al®®! 2007 Birch pollen Randomized, double- SCIT (1 =19) No difference in mean symptom and medication score
blind, SLIT (n = 15) between SCIT and SLIT
double-dummy Specific IgG4 with SCIT
Tahamiler et al™ 2008 Dustmite  Open label, SCIT (n = 96) | Rhinitis and conjunctivitis symptoms scores and
randomized SLIT (n = 97) nasal provocation score with SCIT and SLIT (greater
improvement with SCIT)
Eifan et al®™ 2010 Dustmite  Open label, SCIT (n = 16) | Rhinitis and asthma symptom score, total medication
randomized, SLIT (n = 16) score
controlled Pharmacotherapy (n =16) | Skin reactivitiy with SCIT and SLIT
| Specific IgE with SCIT and SLIT
Keles et al®™ 2011 Dustmite  Open label, SCIT (n =11) Reduction in total symptom score and total medication
randomized, SLIT (n = 13) score in all immunotherapy groups
controlled SCIT plus SLIT (n = 14) | Skin reactivity with SCIT
Pharmacotherapy (n =12) 1 Specific IgG4 for SCIT and SCIT plus SLIT
Yukselen et al® 2012 Dust mite Randomized, double- SCIT (n = 10) Significant reduction in rhinitis and astma symptom score
blind, SLIT (n =11) with SCIT

double-dummy,
placebo-controlled

Placebo (n=10)

Skin reactivity with SCIT and SLIT
1 Specific IgG4 with SCIT

SCIT: Subcutaneous immunotherapy; SLIT: Sublingual immunotherapy.

is heterogeneity between many immunotherapy trials,
most of them showed significant improvement in clinical
outcomes and immunologic parameters in comparison
to the placebo. Both SCIT and SLIT have proven to be
effective in both rhinitis and asthma. However, the two
trials™™* (one in birch pollen -allergic adults and another
in mite- allergic children) designed with double-dummy
arms as recommended to obtain more valuable results
showed greater efficacy of SCIT than SLIT for clinical
improvement of rhinitis.

A systematic review of trials involving direct compati-
son of SCIT and SLIT regarding the efficacy and safety
in the treatment of allergic rhinitis and asthma was pub-
lished recently™. It included 8 randomized controlled tri-
als with 555 subjects published between 1989 and 2011,
comparing the effectiveness of SCIT with SLITH#2558%0
Three studies included only adults™®*" and 2 included
both adults and children™". The mean age of the sub-
jects ranged between 6 and 40 years. Three studies had
only SCIT and SLIT arms"™*"". In addition to SCIT and
SLIT arms, 3 studies had a placebo arm”*"* and 2 stud-
ies had a pharmacotherapy arm®™" Two trials included
patients with allergic rhinoconjunctivitis and rhinitis to
tree pollenlsz’%J. The remaining 6 trials studied dust mite
immunotherapy, 2 of which were exclusively in patients
with thinitis™’" and 4 in patients with rhinitis and/or
asthma®"**I As the result of systematic analysing of
all these head-to-head studies, it was noticed that low-

Baishidenge  WJI | www.wjgnet.com

135

grade evidence confirms more pronounced efficacy
of SCIT for asthma symptom reduction and also for
decreasing of symptoms and medication use related to
rhinitis in comparison to SLIT; there was also moderate-
grade evidence which supports better efficacy of SCIT
than SLIT for reduction of nasal and/or eye symptoms.
More studies are needed to fortify this evidence so as to
make clinical decision.

CONCLUSION

SIT is an immunologically based treatment which can
modify the natural course of IgE-mediated allergic re-
spiratory diseases. Despite the significant heterogeneity
in study design, there is considerable evidence to defend
the whole efficacy and safety of both SCIT and SLIT for
treating allergic rhinoconjunctivitis and asthma.

Although the two routes proved equivalent in terms
of efficacy in some head-to head comparisons, the ques-
tion of “which one of these routes should be preferred
in allergic diseases?”’may be discussed. When this recom-
mendation has been made, it should be considered not
only the clinical effectiveness together with the quality of
evidence, but also safety, costs, and patient’s preference
and adherence. There are also some limited rate patients
shifted from SCIT to SLIT or vice versa. The most com-
mon reasons reported in allergic children who shifted
from SLIT to SCIT are a perceived low efficacy of the

November 27, 2014 | Volume 4 | Issue 3 |
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treatment and local side effects. On the other hand, fre-
quent discomfort and side effects caused by injections
are main causes of interrupting of SCIT. The patient’
s adherence to treatment mode is also an important fac-
tor in choosing the the route of immunotherapy. The
improved adherence is expected in SLIT, because it does
not require much treatment-related patient time. Similarly,
SLIT’s favorable safety profile which allows home admin-
istration is expected to improve the convenience of im-
munotherapy and to rise the rate of patients taking this
treatment mode. However, several studies have indicated
that SLIT adherence is equally as poor as SCIT. There-
fore, the treatment mode of immunotherapy should
be individualized for each patient according to patient’
s perception, adherence and preference. Additionally, in
multiple allergen sensitization, it may be more convenient
to prefer the SCIT to SLIT.

Because of long-term duration of treatment and pos-
sible side effects with SI'T, novel safer and faster methods
or administration routes have been investigated. Different
approaches have been performed to improve the safety
and efficacy by adding adjuvants, like Monophosphoryl
lipid A (MPL), DNA sequences or bacteriophage com-
bined with cytosine phosphodiester guanine (CpG) oli-
godeoxynucleotides (ODN), or by modifying the allergen
itself, or using recombinant allergens. In these cases, T-cell
epitopes should ideally be preserved so that the result-
ing hypoallergen will still be able to modify the allergen-
specific immune response’’”.

In addition to allergen modification, recombinant al-
lergens and adding adjuvants, the trials have concentrated
on the ways of administration. A newly described proce-
dure is engineering modular antigen translocating (MAT)
molecules for intracellular targeting of allergens to the
major histocompatibilityclass-II (MHC-1I) presenta-
tion pathway to reinforce antigen presentation. MAT-
allergen fusions are capable of quickly translocating into
the cytoplasm of PBMCs, gather intracellulary and bring
on potent proliferation of PBMC cultures showing an
increased presentation through the MHC-1I presentation
pathway. In PBMC cultures of allergic donors, MAT vac-
cines lead to change in cytokine profile from Th2 to Thl,
and reduce the secretion of IL-4, IL.-5 and IL.-2 in com-
parison to those induced by the corresponding recombi-
nant allergensm]. As a result, MAT molecules represent
promising compounds for the development of strong
allergy vaccines.

There is a growing interest in intralymphatic allergen
specific immunotherapy (ILIT) because it is a highly ef-
ficacious and safe treatment route that requires only 3 in-
jections. Recently, the results of ILIT performed by guid-
ance of ultrasonograpy in humans was reportedm}. This
trial was designed as a double-blind, placebo controlled
manner using the recombinant major cat dander allergen
Fel d 1-MAT molecule. After only three injections, it was
shown significant increment in nasal reactivity to the al-
lergen in the ILIT in comparison to the placebo group. It
was also noted that there was pronounced responses in T
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regulatory cells and IL.-10 in the ILIT group.

One more ILIT study reported also recently was a
double-blind, placebo-controlled trial, and included pa-
tients having allergic rhinitis sensitized to birch or grass
pollenm. This study showed that three intralymphatic
inguinal injections of pollen induced significant reduction
in nasal symptoms after nasal provocation.

Epicutaneous immunotherapy (EPIT) is one more
new way of administering in SIT. In a recent placebo
controlled, double-blind study involved 132 patients with
grass pollen-induced rhinoconjunctivitis, it was demon-
strated that EPIT which performed as 6 weekly patches,
decreased symptoms significantly both during the pollen
period and subsequent year[%]. Epicutaneous allergen-
specific immunotherapy is a promising way of admin-
istration since its ability to provide a safe, needle-free,
and self-administrable treatment option. Further well-
designed controlled studies will help discover the optimal
regimen for SIT efficacy and safety.
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