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Aim: Steroid-sparing effect of sublingual immunotherapy (SLIT) in mono/polisensitized asthmatic chil-
dren were evaluated. Materials and Methods: Children undergoing allergen-specific SLIT between 2010
and 2014 were included. Asthma control and usage/dose of inhaled corticosteroid (ICS) in the previous
year was determined. Asthma control without ICS need >6 months was defined as ‘ICS avoidance’. Re-
sults: 90 children (mean =+ SD age 8.92 + 4.17 years) were enrolled, 56.7% (n = 60) being polysensitized.
Mono, 2-simultaneous and multiple-pollen-mix allergen SLIT were prescribed in 84.4, 17.8 and 7.8%, re-
spectively. ICS was avoided in 70%, with no significant difference in mono- versus poly-sensitized patients.
ICS-avoidance rates in mono-allergen, pollen-mixture and 2-simultaneous-allergen SLIT were 93.6, 83.3
and 73.7%, respectively. Longer-duration SLIT resulted in significantly more ICS-avoidance (p:0.0001). Con-
clusion: SLIT with mono/multiple-mixed/simultaneous allergens in childhood asthma resulted in retained-
avoidance of ICS. Steroid-sparing effect of SLIT in polysensitized children warrants further investigation.
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Allergy immunotherapy (AIT) is the currently available only treatment strategy which targets modifying the
immune response to the causative allergen in respiratory allergic diseases [1].

Currently, subcutaneous (SC) and sublingual (SL) immunotherapy (IT) are the only available treatment modal-
ities proven to induce immunological tolerance and clinical improvement [2]. Besides clinical efficacy, the disease
modifying effect of AIT had been demonstrated for pollen and house-dust-mite (HDM)-induced allergic rhinitis
and/or/asthma [3-5]. Currently, prevention of new sensitizations and development of asthma in allergic rhinitis
(AR) patients are accepted as the most important parameters for disease modification [6,7]. On the other hand,
there is no objective criteria for children who already developed asthma except for symptom-medication and visual
analogue scores [8]. According to the Global Initiative for Asthma (GINA) guidelines, persistent asthma is currently
treated with inhaled corticosteroids (ICSs) in order to maintain disease control [9]. The daily dose of ICSs is adjusted
based on the disease fluctuations, and discontinuation of ICSs can rarely be possible.

Retained modifying effect of AIT is tempting especially for pediatric allergists, as their major goal is to prevent
asthma or cure asthma in the long-term. Based on the fact that, one of the major concerns of parents is corticophobia,
avoidance or successful discontinuation of ICS for at least 1 year might be recommended as an objective parameter
in evaluating the long-term success of AIT in childhood allergic respiratory diseases.

Hereby, in this real-life study we aimed to determine the impact of SLIT retrospectively in children with
mild-moderate persistent asthma in terms of successful ICS discontinuation.

Study design & method

All asthmatic (with or without allergic rhinitis) children under follow-up in whom allergen-specific SLIT was

initiated between 2010 and 2014 in the Division of Paediatric Allergy and Immunology of Near East University .
Hospital, were included in the study. Data on age, gender, duration of symptoms, diagnosis, number/type of ~ FUtUre Ty
allergens sensitized and mean daily dose of ICSs at initiation of IT were recorded from the Hospital database ~ Medicine ™
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system, retrospectively. In addition, compliance to SLIT and final usage/dose of ICS were recorded. Patients who
were not seen within the last 30 days were invited for a study visit in order to determine those parameters. Children
with maintained asthma control with no need of ICSs as controller medication for at least 6 months were defined
as ‘ICS avoidance’ patients.

Asthma & rhinitis diagnosis & follow-up

The diagnosis and severity of asthma was based on medical history, physical examination findings and pre-post
bronchodilator changes in FEV1, as described in the GINA report [91. Diagnosis and severity of rhinitis was based
on the Allergic Rhinitis and its Impact on Asthma criteria (ARIA) [3]. According to the asthma follow-up protocol
in our Pediatric Allergy and Immunology Clinic, all children with allergic asthma are treated with ICSs for at least
1 year to monitor disease fluctuations and asthma control. Dose of ICSs is adjusted at each clinical visit scheduled as
2-month intervals based on asthma control. Parents are instructed to fill in a diary for the daily dose of ICS during
follow-up period. Allergen specific immunotherapy (SIT) is offered in those with ongoing disease fluctuations
under ICS treatment and environmental precautions.

Sublingual immunotherapy
Standardized allergen extracts (300 IR for all allergens except for Alternaria alternata, which was 100IR) were used
(STALORAL, Stallergenes SA, Antony, France). The allergen extracts were graded into two concentrations: 10 and
300 IR/ml. During the first 6 days, the patients received increasing daily doses starting from 1 pump up to 10
pumps of the 10 IR/ml extract. For reaching maintenance dose, 300 IR/ml concentration vials were initiated on
the 7th day starting from 1 and reaching to 4 pumps on the 9th day, then 4 pumps everyday.

The 100 IR allergen extracts were graded in 4 concentrations (0.1, 1, 10, 100 IR) reaching maintenance dose in
15 days which was 4 pumps for 100 IR. Following this, all patients took 4 pumps sublingually everyday. Allergen
extracts were held under the tongue for 2 min and then swallowed, according to the manufacturer’s instruction.

Skin-prick tests

Skin-prick test was performed annually with locally common aeroallergens including Dermatophagoides farinae,
Dermatophagoides pteronyssinus, Alternaria Alternata, Aspergillus mix, Cladosporium mix, Penicillium mix, mixture
of four cereals, mixture of 12 grasses, Phleum pratanense, Compositae, Urtica dioica, Parieteria officinalis, Tree
mix, Cypress, Acacia dealbata, Olea Europea, Pinus sylvestris, cat hair and dog hair (STALORAL, Stallergenes SA).
Histamine and dihidrochloride saline were used as positive and negative controls. A drop of each allergen extract was
introduced via stallerpoint (STALORAL, Stallergenes SA) into the skin on the volar side of the left forearm. After
15 min, the wheal reaction was measured as the mean of the longest diameter and the length of the perpendicular
line through its middle. A wheal size of at least 3 mm was considered positive.

Statistical analysis

Statistical analyses were carried out by means of the Statistical Package for the Social Sciences (SPSS) program
(Release 17.0; SPSS Inc., IL, USA). Differences between groups were tested for significance with chi-squared and
t-tests. In between-group comparisons, paired sample t-tests were performed. A p-value < 0.05 was considered to
be significant.

Results

90 children (M/F = 59/31) who met the inclusion criteria with a mean 4= SD age of 8.92 4 4.17 years were
included in the study. Demographic characteristics and sensitization patterns of children are presented on Table 1.
According to the baseline skin-prick test results 28.9% of them were mono-sensitized to HDM, 12.2 and 6.7%
were sensitized to one pollen (tree or grass) or a number of pollens (tree or grass). Meanwhile, 50% of the children
were sensitized to HDM and additional allergens (pollens and molds). Only 2.2% of the whole group was mono-
sensitized to other allergens (molds, animal dander). These results show that 56.7% (n = 60) of the patients were
polysensitized.

Mono-allergen HDM SLIT was prescribed in the majority (67.8%), while 16.7% received HDM plus another
allergen simultaneously — 7.8% pollen mixture, 3.3% one pollen extract, 13.3% molds and 1.1% pollen plus
mold (Figure 1). In summary, 17.8% of the patients were receiving two simultaneous allergens (indoor + outdoor)
sub-lingually, 7.8% multiple pollens as a mixture and the remaining (74.4%) mono-allergen SLIT. Details on
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Table 1. Characteristics of the study population.

Age (Mean =+ SD) 8.92 +4.17
Gender (M/F) (%) 65.3/34.4
Diagnosis (%)

- Asthma 25.6

— Asthma/rhinitis 74.4
Sensitization patterns (%)

- HDM 28.9

- HDM + other 50

- One pollen 12.2

- >1 pollen 6.7

- Other 2.2
Sensitization status (%)

- Monosensitized 433

- Polisensitized 56.7
Treatment

- 1CS use (%) 64.4

- Dose of ICS (mcg) (Mean/range) 426.72 (200-500)
—IT regimen (%)

- Multiple 27.8 (2-36)
- Indoor + Outdoor (Simultaneous) 17.8

- Mixture pollen 7.8

- Mono 74.4
Compliance to the SLIT (%)

— Completed 65

- Interrupted by self-decision 2.2

- Compulsorily interrupted? 32.2

fManufacturing stopped by company.
HDM: House-dust-mite; ICS: Inhaled corticosteroid; IT: Immunotherapy; SLIT: Sublingual immunotherapy.

= HDM = HDM + other

= Pollen mixture = Pollen
Figure 1. Distribution of percentage of patients based = Other (mould)

on the types of allergens administered during
immunotherapy.

HDM: House-dust-mite.

= Alternaria + pollen mixture

duration of compliance to SLIT are presented in Table 1. Among 90 patients, 65% completed 3 years of SLIT,
32.2% had to stop the treatment due to interruption of production by the company and only 2.2% stopped the
treatment with their own decision.

ICS avoidance
Among those 90 children ICS treatment was successfully avoided in 70% (n = 63). Based on GINA guidelines,
long-term avoidance of ICS is accepted as the criteria for good control of asthma [9). Effect of AIT on avoidance
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Table 2. Comparison of inhaled corticosteroid avoidance based on type, sensitization status and duration of
sublingual immunotherapy in children with asthma.
ICS avoidance (n = 63) ICS continued (n = 9) p-value
Duration of SLIT (Mean = SD) 33.3+6.6 10.9+9.8 0.0001
Sensitization status (mono/polisensitized) 85.7/88.6 14.2/11.3 0.715
Type of SLIT
- Indoor + Outdoor allergen (S) (n/%) 14/73.7 5/26.3
- Pollen mixture 5/83.3 1/16.7 0.014f
- Monotherapy 44/93.6 3/6.4

TChi-square test.
ICS: Inhaled corticosteroid; SLIT: Sublingual immunotherapy.

(%)

Figure 2. Comparison of inhaled corticosteroid avoidance based on sublingual immunotherapy regimen.

(SLIT regimen: 1 = Simultaneous (morning and night) allergen SLIT, 2 = Pollen mixture SLIT, 3 = Monoallergen SLIT,
Blue bars: ICS avoidance-orange bars: ICS continued, p = 0.014).

ICS: Inhaled corticosteroid; SLIT: Sublingual immunotherapy.

of ICS for at least 6 months was the major outcome measure of this study. When mono- versus polysensitized
patients were compared based on successful ICS avoidance no significant difference was detected (p = 0.715)
(Table 2). In addition, patients sensitized to only HDM, HDM + outdoor allergens, one pollen and multiple
pollens were compared based on ICS avoidance rates demonstrating no significant differences between groups
(p = 0.671). Comparison of patients receiving mono-allergen SLIT with those being treated with multiple
allergens (simultaneous indoor + outdoor, pollen mixture) (Figure 2) revealed ICS sparing rates by 93.6, 83.3 and
73.7%, respectively. These results demonstrated that SLIT with multiple allergens although less than mono-allergen
treatment has a noticeable steroid sparing effect. The only statistically significant parameter that had an impact on
ICS avoidance was the duration of SLIT. SLIT for longer duration resulted in significantly more ICS-avoidance
with good asthma control (ICS-continue group, min—-max:3—11 months, mean £ SD:10.9 £ 9.8, ICS-avoidance
group, min—max:11-36 months, mean & SD:33.3 % 6.6; p: 0.0001) (Table 2).

Discussion

This real-life retrospective study demonstrated that SLIT in both mono- and polysensitized asthmatic children has
a steroid sparing effect. Furthermore, this effect was detectable in those who were not only receiving SLIT with one
allergen, but in those who were being treated with multiple allergens either simultaneously or as a mixture. When
the long term detrimental effects of ICSs are taken into account [10], in addition to the disease modifying effect with
minimal side effects of SLIT, this route of allergen IT can be suggested as a preferable choice especially in pediatric
population. In the current study, among 90 patients, only two of them demonstrated systemic reactions; one of
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which was wheezing when the recommended maintenance dose of HDM SLIT extract was reached. Wheezing
did not recur after slight decrease in maintenance dose. The second patient developed intractable vomiting with
the maintenance dose of Alternaria SLIT extract which again resolved with slight dose reduction. Both patients
completed a successful treatment duration of 3 years with obvious clinical improvement and no additional side
effects were experienced [11]. None of the other patients demonstrated any local or systemic reactions.

In the current study, although compliance seems to be good in only 65% of the patients, 32.2% of them had
to cease their treatment reluctantly because of no-marketing due to the temporary interruption of production of
IT products. Only 2.2% of the patients terminated the treatment with their own decision. It can be suggested
that, majority of the patients who were unable to reach their SLIT product due to no-marketing problems would
probably complete their treatment. The current study’s major aim was to delineate the effect of SLIT on retained
avoidance of ICSs in childhood asthma. Longer duration of SLIT was the most important factor that had an impact
on successful ICS avoidance in our study population. Use of SLIT for at least 11 months (range of 11-36 months)
demonstrated a good asthma control with no ICS need. Other factors such as mono versus polysensitization, mono
versus multiple allergen IT did not have an impact on ICS avoidance. These results highlight the importance of
at least 1 year duration of SLIT for retained ICS avoidance in the treatment of childhood asthma. In a previous
study Ozdemir ¢f a/. demonstrated the steroid sparing effect of HDM SLIT in children with asthma. Children were
randomized to receive either SLIT or only pharmacotherapy and were evaluated annually for 3 years. Mean daily
ICS dose decreased significantly only in the SLIT group. In addition, 53% of those children in the SLIT group
were able to discontinue ICS treatment while only 9.1% in the pharmacotherapy group [121.

In a more recent study, Mosbech ez a/. evaluated mild-moderate persistent asthma patients >14 years of age in
a double blinded placebo controlled manner in which patients received 1.3 or 6 SQ HDM or placebo SLIT. ICS
dose was standardized at baseline, and adjusted throughout the study to the lowest dose providing asthma control.
At the end of 1 year, those receiving six SQ HDM SLIT revealed a statistically significant reduction in daily ICS
dose compared with placebo. Relative mean/median reduction was found to be 42%/50% for six SQHDM and
15%/25% for placebo groups, respectively. This study demonstrated that HDM-SLIT tablet has a certain steroid
sparing effect and therefore provides a noticeable benefit for asthma control in patients with HDM-induced mild-
moderate persistent asthma [13]. In another double blinded placebo-controlled study conducted by de Blay ez 4.,
607 patients with HDM induced asthma were studied. After randomization, dose of budesonide, was decreased
with 3—4 week intervals until asthma control questionnaire (ACQ) score revealed loss of control, and then the dose
was increased until regain of asthma control with consecutive tapering and ICS stable periods. At the end of 1 year,
reduction in ICS use/dose was assessed. Patients who needed medium-high dose of ICS and had a partly controlled
asthma (ACQ score 1-1.5 and ICS dose of 400-800 mcg/day) were described as a subgroup with relatively more
severe disease and were analyzed separately (108 patients, a mean daily ICS dose of 615 mcg and ASQ score of
1.18).

The mean daily ICS dose decreased significantly both in the overall group, and the subgroup being more
pronounced in the subgroup (CI: 95% 182—471 mcg/day, p < 0.0001). Average decrease in daily ICS dose within
the subgroup was found to be -327 mcg/day and -50 mcg/day in the comparison of the 6SQ HDM SLIT versus
placebo groups. 59 and 45% of those receiving HDM SLIT were able to decrease or quit ICS treatment, whereas
only 4% of the placebo group could stop ICS treatment. Statistically significant improvement based on the ACQ
was detected only in the HDM SLIT group. This study demonstrated the beneficial effect of HDM SLIT tablet in
asthmatic patients who were not adequately controlled on medium-high ICS doses, when compared with milder
forms [14].

There are only a few studies evaluating the steroid sparing effect of subcutaneous immunotherapy (SCIT) in
allergic asthmatic patients. Dahl and co-workers studied adults with moderate or severe asthma sensitized to HDM.
Patients were randomized to SCIT or placebo injections for 3 years. The median reductions after 3 years were 90%
for SCIT and 42% for placebo [15]. In another pediatric study, children with asthma were randomized for SCIT plus
ICS or ICS alone for 2 years demonstrating that only children treated with HDM SCIT were able to significantly
reduce ICS doses while maintaining the disease control (16]. In the current study, avoidance of ICS with maintained
asthma control was detected in 70% of asthmatic children receiving SLIT. Moreover, no difference was detected
in comparison of mono- versus poly-sensitized patients or mono-allergen versus multiple-allergen treated children
based on avoidance of ICS. Taken together, all those studies confirmed the impact of AIT on ICS avoidance in
asthmatic children and adults. Our study provides new data on the steroid sparing effect of SLIT with multiple
allergens (mixture or simultaneous), which has to be confirmed in further studies.
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The present study has some limitations, as is common in observational real-life studies. The retrospective study
design and the nature of physician/patient recruitment may have contributed to selection bias. As this was an
observational study, there was no active or placebo-controlled group.

In conclusion, this study demonstrated that SLIT in children with asthma has a detectable steroid sparing effect.
This effect was observed in mono- and poly-sensitized children receiving either mono-allergen or multi-allergen
SLIT for at least 11 months. Further studies are needed to confirm the ICS avoidance effect of SLIT in poly-allergic
patients receiving SLIT with multiple allergens.

Summary points

* Sublingual immunotherapy (SLIT) and subcutaneous immunotherapy are the only currently available curative
treatments in respiratory allergic diseases.

* Disease modifying effect of SIT in children with asthma is still a debate.

* Good asthma control and retained avoidance of inhaled corticosteroid (ICS) reflects modification of the disease.

e Effect of SLIT on retained ICS avoidance in asthmatic children is studied.

Study design & methods

¢ Mono- and poly-sensitized asthmatic children undergoing SLIT with one or multiple allergens were analyzed
retrospectively.

* Pre- and post-SLIT ICS doses and/or usage were evaluated.

Results

* Majority of children enrolled were polysensitized.

* One-fourth of the children received multiallergen SLIT.

* Seventy percent of patients achieved retained ICS avoidance with no difference in mono/polysensitization or
one/multiple allergen SIT.

* Only longer SLIT treatment resulted in significant discontinuation of ICS.

Discussion

* SLIT in children with persistent asthma resulted in retained avoidance of ICSs.

¢ The steroid sparing effect was also detected in polysensitized children and those receiving SLIT with two or more
allergens (Mixture of pollen or simultaneous).

* Further studies are needed to confirm steroid sparing effect of multiallergen SLIT in childhood asthma.
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