Clinical and immunologic effects of sublingual
immunotherapy on patients with allergic rhinitis to
house-dust mites: 1-Year follow-up results
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ABSTRACT

Background: There have been no data on sublingual immunotherapy (SLIT) in Asian patients with allergic rhinitis (AR) sensitized to house-dust mites
(HDMSs). This study aimed to investigate the efficacy and immunologic change after 12 months of SLIT in Korean patients.

Methods: Fifty-eight patients, who had AR caused by Dermatophagoides pteronyssinus and Dermatophagoides farinae and who completed 12 months of
SLIT were included. Symptom scores were evaluated before and after 12 months of SLIT, and medication scores were assessed throughout the study. Peripheral
blood eosinophil counts, eosinophil cationic protein (ECP), total IgE, and specific IgE were also evaluated.

Results: All of the symptoms of AR were significantly improved with reduced medication scores. In addition, there were significant decrements in peripheral blood
eosinophil counts and ECP (p = 0.025 and p = 0.048, respectively). Specific IgE for D. farinae slightly inicreased (p = 0.019), whereas specific IgE for D. pteronyssinus
and total IgE did not change significantly. Thirty-six (62%) of 58 patients were in the effective response group. Although not statistically significant, findings in the
study showed that the effective response group had a tendency to have higher ECP levels before SLIT than the ineffective response group (p = 0.056).

Conclusion: SLIT improved the symptoms and medication scores in Korean patients with AR from HDM. Laboratory parameters including eosinophil
counts, ECP, and specific IgE for D. farinae seemed to be modified after 1-year SLIT. A high ECP level may be a useful parameter to predict the effectiveness
of SLIT and select the patient for the treatment.

(Am ] Rhinol Allergy 24, 271-275, 2010; doi: 10.2500/ajra.2010.24.3501)
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pecific immunotherapy is a method of reducing sensitivity to a
given allergen by repeated administration of a dose of that
allergen. During the past 100 years, subcutaneous immunotherapy
(SCIT) has been a traditional and validated method for the treatment
of allergic rhinitis (AR).!> However, this route of application is in-
convenient and occasionally associated with severe systemic adverse
effects.> Sublingual immunotherapy (SLIT) has been used in the
United States for >100 years and is being used in Europe with
increased frequency for the last 20 years.* This treatment has been
gradually accepted as a viable alternative to SCIT. According to the
World Health Organization Allergic Rhinitis and Its Impact on
Asthma guidelines, SLIT could be effective for pollen or mite AR5
A recent meta-analysis reported the efficacy of SLIT for house-dust mites
(HDMs).® There were significant reductions in symptoms and rescue med-
ication use in the SLIT group compared with the placebo group. However,
except for our previous report,” there have been no data on Asian patients
with AR sensitized to Dermatophagoides pteronyssinus and Dermatophagoides
farinae. SLIT has been recently introduced in Korea, and we reported the first
study on early compliance and short-term (>6 months) efficacy of SLIT.
There were some reports about laboratory changes such as specific IgE,
peripheral blood eosinophil counts, and eosinophil cationic protein (ECP)
after SLIT. However, no predictive tests for the clinical response to SLIT are
available. This study was performed to investigate the efficacy and immu-
nologic changes after 12 months of SLIT in Korean patients with AR due to
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HDM. In addition, laboratory parameters were analyzed to predict the
response to SLIT.

MATERIALS AND METHODS

Patients

SLIT was performed on the patients who had rhinitis symptoms and
a sensitization to HDM (D. pteronyssinus and D. farinae) without any
sensitization to other allergens. The patients who started to receive SLIT
between November 2007 and August 2008 were included in this study.
Sensitization to D. pteronyssinus and D. farinae was defined as (1) a
serum-specific IgE level for D. pteronyssinus and D. farinae of =0.7 UI/mL
on multiple allergen simultaneous tests and/or (2) a mean wheal diam-
eter for D. pteronyssinus and D. farinae that was greater or equal to that of
histamine (positive control) in the absence of any reaction to the saline
(negative control) on skin-prick test. Skin-prick test was performed using
55 common aeroallergens including HDM (D. pteronyssinus and D. fari-
nae), animal danders (cat epithelia and dog epithelia), molds (Aspergillus
fumigates and Alternaria alternate), pollens (mugwort, ragweed, alder,
hazel, birch, and oak), and cockroach (Blattella germanica). We included
the patients who had a history of asthma, atopic dermatitis, or bronchial
hyperresponsiveness, but none of them had asthmatic symptoms and
needed regular medications such as oral steroids, steroid inhalers, or
antihistamines. Pregnant or lactating women were excluded. The sub-
jects who suffered from immunologic or hematological disorders were
also excluded. In our study, 75 patients were initially recruited and 58
patients (mean age, 16.9 + 12.2 years; range, 5-53 years) were treated for
12 months and completed symptom questionnaires. Forty-two patients
were male subjects and 16 were female subjects. The Institutional Review
Board of the Clinical Research Institute at Seoul National University
Hospital approved the study protocol (H-0910-081-298).

Immunotherapy

SLIT was conducted as we previously described and reported.”
Standardized extracts of HDM (50% D. pteronyssinus/50% D. farinae;
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Pangramin SLIT; ALK-Abell6, Madrid, Spain) were used for immu-
notherapy. The activities of the biologically standardized extracts
were labeled in specific treatment units (STU). The extracts were used
in the form of drops. During a 4-week up-dosing phase, the partici-
pants took daily increasing doses from 1 to 5 drops of 1.6 STU/mL
solution from days 1 to 10, 1 to 5 drops of 8 STU/mL solution from
days 11 to 15, 1 to 5 drops of 40 STU/mL solution from days 16 to 20,
1 to 5 drops of 200 STU/mL solution from days 21 to 25, and, finally,
1 to 5 drops of 1000 STU/mL solution from days 26 to 30. After
reaching the maintenance dose, the participants took the allergen, 5
drops of 1000 STU/mL solution, 3 days/week during the mainte-
nance phase. Drops had to be kept under the tongue for 2-3 minutes
before being swallowed.

Symptom and Medication Scores

All of the patients were asked to complete the questionnaires before
and 12 months after SLIT. The questionnaires covered symptoms
including rhinorrhea, sneezing, nasal obstruction, itchy nose, eye
discomfort, olfactory disturbance, and sleep discomfort as our previ-
ous study.” Each symptom was graded from 0 to 5 (0 = no symptom,
1 = very mild symptom, 2 = mild, 3 = moderate, 4 = severe, and 5 =
very severe). Total symptom scores (TSSs) were defined as the sum of
the scores of rhinorrhea, sneezing, nasal obstruction, itchy nose, and
eye discomfort. In addition, the patients were classified into two
groups depending on whether they had a reduction of TSS of =30%
compared with their baseline (effective response group) or not (inef-
fective response group). This criteria was modified from a previous
study, which had evaluated the allergen-specific immunotherapy as
effective if the mean of the visual analog scale scores showed a 30%
decrease with respect to the value of the visual analog scale score
before the treatment.?

When necessary, patients were allowed to use the following
symptomatic rescue medications: oral antihistamines, intranasal
antihistamines, ocular antihistamines, and intranasal corticoste-
roids. The patients had to record on the diary card whenever they
used medications. The daily medication points were assigned 0-5
points (1 point for antihistamine tablet, intranasal antihistamine, or
ocular antihistamine; 2 points for intranasal corticosteroid) accord-
ing to the statement of World Allergy Organization taskforce.’
Total medication scores were defined as the sum of the daily
medication points patients accumulated while using symptomatic
medications during each 2-month period of the 12-month study.

Adverse Effects

To evaluate adverse effects related to SLIT such as aggravation of
AR symptoms, itchy mouth, gastrointestinal trouble, and breathing
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Figure 2. Total medication scores during the sublingual immunotherapy
(SLIT). A significant reduction of symptomatic medication use was observed
between the first and last 2 months (*p = 0.001 by Wilcoxon signed-rank
test). The use of SLIT correlated with a reduction in rescue medication use
over time.

discomfort, the participants recorded pertinent adverse effects every
day on diary cards during the whole period.

Laboratory Parameters

Peripheral blood eosinophil counts, total IgE, ECP, and specific IgE
for HDM (D. pteronyssinus and D. farinae) in serum were determined
before and 12 months after treatment. The rates of change in each
parameter after treatment were analyzed and compared between the
effective and ineffective response groups. Peripheral blood eosino-
phils were measured with XE-2100 (Sysmex, Kobe, Japan). ECP, total
IgE, and specific IgE for HDM (D. pteronyssinus and D. farinae) were
determined by fluoroenzymeimmunoassay using the Unicap system
(Phadia, Uppsala, Sweden), a solid-phase immunoradiometric assay
(Siemens, Los Angeles, CA), and an allergosorbent test on paper discs
(Bio-line, Brussels, Belgium), respectively.

Statistical Analysis

Statistical analyses were performed with SPSS (Version 17.0;
SPSS, Inc., Chicago, IL). All data were expressed as mean * SD.
Symptom and medication scores before and 12 months after SLIT
were analyzed by the Wilcoxon signed-rank test. Symptom scores
before SLIT between effective and ineffective response groups
were analyzed by the Wicoxon rank sum test. The paired t-test
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was used to compare the change of laboratory parameters. All tests
were two tailed, and the level of significance was set at 0.05.

RESULTS

Symptom Scores

TSS decreased significantly 12 months after starting SLIT (from
11.71 %= 5.23 to 6.43 * 3.77; p < 0.001). All of the symptoms (rhinor-
rhea, sneezing, nasal obstruction, itchy nose, eye discomfort, olfactory
disturbance, and sleep discomfort) were also significantly improved
(all p < 0.05; Fig. 1). Thirty-six of the 58 patients belonged to the
effective response group (62%) and 22 patients belonged to the inef-
fective response group (38%). The effective response group had a
significantly higher TSS before SLIT than the ineffective response
group (effective response group, 13.64 + 4.98, versus ineffective re-
sponse group, 8.55 * 4.01; p < 0.001).

Medication Scores

Total medication scores had a tendency to decrease over time
during the 12 months of treatment (Fig. 2). A significant reduction
in use of symptomatic medications was observed between the first
and last 2 months (p = 0.001). There was also a significant differ-
ence between 2 and 4 months after starting treatment (p = 0.001).
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Laboratory Parameters

The results of total IgE and specific IgE for HDM in serum are
summarized in Fig. 3. Serum levels of specific IgE for D. farinae
increased significantly after 12 months of SLIT (from 3.55 = 0.77 to
3.92 = 0.38 Rast unit (RU)/mL; p = 0.019), whereas no significant
differences were observed in the level of total IgE and specific IgE for
D. pteronyssinus. There were also significant reductions in the eosinophil
counts (from 431.25 *+ 276.17 to 337.67 + 249.47/13205; p = 0.025) and
ECP (from 21.47 + 15.57 to 1648 *+ 13.53 ng/mL; p = 0.048; Fig. 4). To
elucidate the relationship between symptom improvement and each
parameter, we compared the level of parameters before SLIT and rates of
change in each parameter after SLIT between the effective and ineffective
response groups. In our study, the effective response group had a ten-
dency to have a higher ECP level before SLIT than the ineffective re-
sponse group (effective response group, 25.50 = 16.75, versus ineffective
response group, 15.72 = 12.05 ng/mL; p = 0.056). However, this result
could not reach a statistically significant difference between the two
groups (Table 1).

Safety

No serious adverse effects were reported. However, the incidence
of adverse effects of SLIT was 56.9% (33 of 58 patients) during the
up-dosing phase, in which aggravation of AR symptoms was the
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Table 1 Comparison of laboratory parameters between the effective and ineffective response group
Effective Response Group Ineffective Response Group P
Before sublingual immunotherapy
Specific IgE for D. pteronyssinus (RU/mL) 4.01 £0.72 4.08 £ 0.62 0.840
Specific IgE for D. farinae (RU/mL) 3.64 = 0.63 328 = 1.16 0.536
Total IgE (U/mL) 383.0 =599.7 198.7 = 227.9 0.183
ECP (ng/ml) 25.50 = 16.75 15.72 * 12.05 0.056
Peripheral blood eosinophil counts (uL) 467.3 = 306.1 374.6 = 219.9 0.299
Rate of change after sublingual immunotherapy (%)
Specific IgE for D. pteronyssinus —41+138 —18.2+31.8 0.383
Specific IgE for D. farinae 10.5 = 15.8 39.8 £ 83.0 0.475
Total IgE 62.3 2424 7.8 +333 0.280
ECP —6.3 = 101.7 —0.8 £ 649 0.849
Peripheral blood eosinophil counts 18.9 = 59.5 15.0 = 62.4 0.107

Bold type indicates that the effective response group had a tendency to have a higher eosinophilic chemotactic factor level before sublingual immunotherapy

than the ineffective response group.
ECP = eosinophil cationic protein.

Table 2 Adverse effects of sublingual immunotherapy

Adverse Effects Up-Dosing After 1-yr
Phase Treatment
Rate of adverse effects 33 (56.9%) 13 (22.4%)
Aggravation of symptoms 24 (41.4%) 9 (15.5%)
Eye discomfort 14 (24.1%) 6 (10.3%)
Skin rash or itching 12 (20.7%) 5 (8.6%)
Gastrointestinal trouble 11 (20.0%) 0
Itching of oral cavity or lip 8 (13.8%) 1 (1.7%)
Breathing discomfort 1 (1.7%) 3 (5.2%)

Wheezing 0 0
The numbers are not mutually exclusive.

most common adverse effect (Table 2). After 12 months, 13 patients
(22.4%) still experienced intermittent symptom aggravation.

DISCUSSION

As in our previous study,® this study also revealed that all of the
symptoms of AR were improved after 12 months of SLIT. In addition,
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the use of symptomatic medications decreased during the treatment.
These results were similar to those of the earlier study, which re-
ported that, in 68 patients with mild rhinitis, the drug intake score
was significantly reduced at the 1st year after SLIT.'* However, there
have been double- blind, placebo-controlled studies that have showed
no statistically significant difference between the active treatment
group and the placebo group for medication scores; instead, low
medication consumption was observed in all patients.!12 A limitation
of the present study was the lack of the placebo group. Nevertheless,
this study showed a =30% reduction of TSS in 62% of patients with
decreased medication scores during SLIT. Although symptoms of AR
due to HDM are usually aggravated between late summer and early
fall in Korea, this study showed a gradual reduction of symptomatic
medication use regardless of the season after 1 year of SLIT. These
results may suggest the effectiveness of SLIT on AR.

Results of a GA’LEN meta-analysis on SLIT for HDM showed that
an increase from baseline in HDM-specific IgE level was observed in
active groups in five studies, and none of this change was found in
four studies.® A double-blind, randomized, placebo-controlled study
of SLIT in 20 asthmatic children reported that there were no changes
in specific IgE for D. pteronyssinus and D. farinae after 6 months.'3
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There were some reports with longer follow-up data. A study on SLIT
in 18 patients who had AR or asthma showed that specific IgE for
D. pteronyssinus increased in the active treatment group and was
different from the placebo group.* Another study, in which 42 pa-
tients with AR completed 24 months of SLIT, reported that specific
IgE for D. pteronyssinus and D. farinae increased significantly after 12
months in the active treatment group and specific IgE decreased
slightly after 24 months."! Changes in specific IgE are variable, be-
cause the time of measurement is crucial.'> In our study, specific IgE
for D. farinae increased at 12 months of SLIT, while specific IgE for
D. pteronyssinus was not significantly modified. Additionally, we
observed that peripheral eosinophil counts and ECP decreased at 12
months of treatment; these results are similar to previous studies.'*'”
Reduction of eosinophil counts and ECP could be obtained earlier. A
study that was conducted in asthmatic children receiving SLIT
showed that eosinophil counts decreased at 24 weeks of SLIT.'3 It was
also found that ECP decreased significantly after 6 months of SLIT,
but that study was performed in children allergic to grass pollen, not
mites.'® As we mentioned in our previous study, the dropout rate was
31% and subjective ineffectiveness for SLIT was the second most
common (22%) reason for discontinuation of SLIT. In addition, pa-
tients who receive SLIT should take an allergen for a long time. A
report, which was conducted in 137 patients with AR due to HDM,
suggested 3 years of SLIT for a long-term effect.” A study was
performed in 186 patients with seasonal AR; although no significant
differences were found between the actively treated subjects and the
placebo group after 1 year of SLIT, the subjects showed a reduction in
symptoms after the 2nd year of therapy.?’ However, a recent report
documented that 100 (49.3%) of 203 AR patients treated with4 years
of SLIT showed an ineffective clinical response.® Therefore, laboratory
parameters, which have been shown to predict the response to SLIT
in early stages, are required to avoid unnecessary long-term treatment
in nonresponders. In our study, the effective response group had a
tendency to have higher ECP levels before SLIT than the ineffective
response group. Although this result could not reach statistical sig-
nificances, high ECP might be one of the predictive values. Therefore,
this marker needs to be further investigated.

The safety of SLIT has been confirmed in many trials. Only six
cases of anaphylaxis after SLIT have been reported in the English
medical literature, some of which were with mixtures of multiple
unrelated allergens using nonstandardized extracts, but two pa-
tients had a severe reaction after the first dose of a grass tablet.?-25
In our study, 56.9% of 58 patients had adverse effects, and the most
common adverse effect was aggravation of the AR symptoms. As
we mentioned in a previous report, the symptomatic aggravation
of allergic rhinoconjunctivitis, which the participants reported as
an adverse effect, involved not only the true adverse effect, but
also disease aggravation due to environmental allergens.” The
most common side effect of SLIT has been known to be local
irritation in the mouth and under the tongue; a clinical trial has
shown that the rate of local irritation is between 47 and 52%.2¢ We
showed that there was no serious adverse effect in this study; local
irritations in the oral cavity or lip occurred in 13.6% of patients.
These symptoms subsided over time without any specific medica-
tion. After 12 months of treatment, local irritations in the oral
cavity or lip disappeared in most patients, as did most adverse
effects.

CONCLUSIONS

In conclusion, this study shows that subjective symptoms im-
proved at 12 months after SLIT for HDM, and consumption of symp-
tomatic medications decreased during the treatment. Laboratory pa-
rameters may be changed after SLIT. High ECP before SLIT may be a
useful predictive marker for response to SLIT. However, further
studies are required to evaluate the clinical efficacy of long-term SLIT
and to elucidate the predicting markers for response to SLIT.

American Journal of Rhinology & Allergy

REFERENCES

1. Bousquet J, and Michel F. Immunotherapy in rhinitis. Mygind N and
Naclerio R, (eds.). Copenhagen: Munksgard, 1992.

2. Varney VA, Gaga M, Frew A]J, et al. Usefulness of immunotherapy in
patients with severe summer hay fever uncontrolled by antiallergic
drugs. BMJ 302:265-269, 1991.

3. Reid MJ, Lockey RF, Turkeltaub PC, et al. Survey of fatalities from
skin testing and immunotherapy 1985-1989. | Allergy Clin Immunol
92:6-15, 1993.

4. Saporta D. Sublingual immunotherapy: A novel, albeit not so new,
immunotherapy treatment modality. Am ] Rhinol 22:253-257, 2008.

5. Bousquet J, Khaltaev N, Cruz AA, et al. Allergic Rhinitis and Its
Impact on Asthma (ARIA) 2008 update (in collaboration with the
World Health Organization, GA(2)LEN and AllerGen). Allergy
63(suppl 86):8-160, 2008.

6. Compalati E, Passalacqua G, Bonini M, et al. The efficacy of sublin-
gual immunotherapy for house dust mites respiratory allergy: Re-
sults of a GA(2)LEN meta-analysis. Allergy 64:1570-1579, 2009.

7. Chang H, Han DH, Mo JH, et al. Early compliance and efficacy of
sublingual immunotherapy in patients with allergic rhinitis for house
dust mites. Clin Exp Otorhinolaryngol 2:136-140, 2009.

8. Di Lorenzo G, Mansueto P, Pacor ML, et al. Evaluation of serum
s-IgE/total IgE ratio in predicting clinical response to allergen-spe-
cific immunotherapy. | Allergy Clin Immunol 123:1103-1110, 2009.

9. Canonica GW, Baena-Cagnani CE, Bousquet J, et al. Recommenda-
tions for standardization of clinical trials with allergen specific im-
munotherapy for respiratory allergy. A statement of a World Allergy
Organization (WAO) taskforce. Allergy 62:317-324, 2007.

10. Passalacqua G, Pasquali M, Ariano R, et al. Randomized double-
blind controlled study with sublingual carbamylated allergoid im-
munotherapy in mild rhinitis due to mites. Allergy 61:849-854, 2006.

11. Guez S, Vatrinet C, Fadel R, et al. House-dust-mite sublingual-swal-
low immunotherapy (SLIT) in perennial rhinitis: A double-blind,
placebo-controlled study. Allergy 55:369-375, 2000.

12, Tonnel AB, Scherpereel A, Douay B, et al. Allergic rhinitis due to
house dust mites: Evaluation of the efficacy of specific sublingual
immunotherapy. Allergy 59:491-497, 2004.

13. Lue KH, Lin YH, Sun HL, et al. Clinical and immunologic effects of
sublingual immunotherapy in asthmatic children sensitized to mites:
A double-blind, randomized, placebo-controlled study. Pediatr Al-
lergy Immunol 17:408-415, 2006.

14. Hirsch T, Sahn M, and Leupold W. Double-blind placebo-controlled
study of sublingual immunotherapy with house dust mite extract
(D.pt.) in children. Pediatr Allergy Immunol 8:21-27, 1997.

15. Larenas-Linnemann DE. Sublingual immunotherapy: Dosing in rela-
tion to clinical and immunological efficacy. Allergy Asthma Proc
29:130-139, 2008.

16. Bahceciler NN, Arikan C, Taylor A, et al. Impact of sublingual immuno-
therapy on specific antibody levels in asthmatic children allergic to house
dust mites. Int Arch Allergy Immunol 136:287-294, 2005.

17. Passalacqua G, Albano M, Fregonese L, et al. Randomised controlled
trial of local allergoid immunotherapy on allergic inflammation in
mite-induced rhinoconjunctivitis. Lancet 351:629-632, 1998.

18. Marcucci F, Sensi L, Frati F, et al. Sublingual tryptase and ECP in
children treated with grass pollen sublingual immunotherapy (SLIT):
Safety and immunologic implications. Allergy 56:1091-1095, 2001.

19. Tahamiler R, Saritzali G, and Canakcioglu S. Long-term efficacy of
sublingual immunotherapy in patients with perennial rhinitis. Laryn-
goscope 117:965-969, 2007.

20. Smith H, White P, Annila I, et al. Randomized controlled trial of
high-dose sublingual immunotherapy to treat seasonal allergic rhi-
nitis. ] Allergy Clin Immunol 114:831-837, 2004.

21. de Groot H, and Bijl A. Anaphylactic reaction after the first dose of sublin-
gual immunotherapy with grass pollen tablet. Allergy 64:963-964, 2009.

22. Blazowski L. Anaphylactic shock because of sublingual immunotherapy
overdose during third year of maintenance dose. Allergy 63:374, 2008.

23. Dunsky EH, Goldstein MF, Dvorin D], et al. Anaphylaxis to sublin-
gual immunotherapy. Allergy 61:1235, 2006.

24. Eifan AO, Keles S, Bahceciler NN, et al. Anaphylaxis to multiple
pollen allergen sublingual immunotherapy. Allergy 62:567-568, 2007.

25. Antico A, Pagani M, and Crema A. Anaphylaxis by latex sublingual
immunotherapy. Allergy 61:1236-1237, 2006.

26. Frew AJ. Sublingual immunotherapy. N Engl ] Med 358:2259-2264,
2008. O

275



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



