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Abstract

Background: Several foreign studies have shown long-term
efficacy of sublingual immunotherapy (SLIT), but data on the
long-term efficacy of SLIT in China are still lacking. Objective:
We aimed to prospectively evaluate the long-term efficacy
of a 2-year SLIT with Dermatophagoides farinae (D. farinae)
drops in mono- and polysensitized children with allergic rhi-
nitis (AR). Methods: Eighty house dust mite (HDM)-sensi-
tized children (aged 4-11 years) with AR were enrolled in this
prospective study. There were 40 children in both the mono-
sensitized (to HDM only) and polysensitized groups. Both
groups were treated with standardized SLIT (D. farinae drops)
for 2 years, combined with pharmacotherapy according to
their individual requirements, and were followed up for 7
years. A combined symptom and medication score (CSMS)
was assessed and compared between the 2 groups during
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and after SLIT. Safety was evaluated based on adverse events
(AEs). Results: There were 31 (77.5%) monosensitized and 29
(72.5%) polysensitized children who completed the study.
After 2-year SLIT, the CSMS of 2 groups significantly de-
creased compared to baseline. The improvement persisted
during the first 5 years at each visit, with a significant differ-
ence (all p < 0.01). In the monosensitized group, the CSMS
significantly increased during the 6th and the 7th year com-
pared to year 2 (both p < 0.05). Meanwhile, the polysensi-
tized group showed a significant worsening of CSMS from
the 5th to the 7th year (all p < 0.05). Furthermore, there was
a statistical difference between the 2 groups in the 5th year
of the study (p < 0.05). No severe AEs were reported. Conclu-
sions: The study confirmed the long-term effects which last-
ed for 7 years after 2-year SLIT in mono- and polysensitized
children. Compared with the polysensitized children, the
monosensitized children noted a more sustained benefit.
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Introduction

Allergic rhinitis (AR) is a common respiratory aller-
gic disease which is characterized with immunoglobulin
E (IgE)-mediated inflammatory reactions and possesses
the potential to gradually deteriorate into allergic asth-
ma (AS) [1]. It is reported that the standardized preva-
lence of self-reported adult AR in the 18 cities of China
was 17.6% in 2011 and still shows a trend of increasing
year by year [2]. The house dust mite (HDM) has been
confirmed to be the most common allergen in allergic
disease in China [3]. At present, the treatment of aller-
gic diseases is based on allergen-specific immunothera-
py (ASIT) and pharmacotherapy [4]. Besides pharma-
cotherapy, ASIT is considered to be the only treat-
ment that may modify the nature course of allergic dis-
eases [5].

Currently, ASIT has been promoted as the first-line
treatment for AR, widely used for the treatment of re-
spiratory allergic diseases including AR [6]. As a new
ASIT approach, sublingual immunotherapy (SLIT) is
considered to be the safest route of administration and
has been recommended for the treatment of AR and AS
in recent years [7]. Indeed, the efficacy of SLIT has been
confirmed by clinical research studies and systematic
reviews worldwide [8, 9]. At the same time, research has
also been performed to prove the long-term efficacy of
SLIT, but the available data on this in China is still
sparse [10, 11]. In this study, we evaluated the long-term
efficacy of 2-year SLIT in mono- and polysensitized
children with AR.

Materials and Methods

Study Design

This prospective study was performed in the Children’s Hospi-
tal of Wuhan City, China. Data about the study design appears in
Figure 1. A total of 80 children aged 4-11 years with HDM-sensi-
tized AR in the period from May 2010 to December 2010 were en-
rolled in the study. They were divided into a monosensitized group
and a polysensitized group according to the results of testing for
serum IgE (sIgE). They were then treated with a standardized SLIT
for 2 years. After therapy completion, there was a yearly follow-up
visit for 7 years (2011-2018). All patients were evaluated for the
long-term efficacy of SLIT and this was compared in mono- and
polysensitized children.

Patients and Diagnosis

All patients suffering with AR were diagnosed according to the
ARIA (Allergic Rhinitis and Its Impact on Asthma) guidelines [1].
The inclusion criteria were: (1) a clinical history of allergy and/or
clinical criteria including typical symptoms of rhinitis (nasal itch-
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ing, sneezing, rhinorrhea, and nasal congestion); (2) sensitization
to D. farinae and/or D. pteronyssinus as assessed according to sIgE
detection (>0.7 KU/L); (3) a forced expiratory volumein 1 s (FEV)
within the normal limit (>70% of predicted volume). Exclusion
criteria included: (1) suffering from uncontrolled asthma; (2) suf-
fering from other systemic immunological disorders; (3) on
B-blockers during the previous 6 months.

According to the results of sIgE detection, the children were
divided into a monosensitized (n = 40) and a polysensitized group
(n = 40). Patients who were only sensitive to D. farinae and/or D.
pteronyssinus were enrolled in the monosensitized group, and pa-
tients sensitive to D. farinae and/or D. pteronyssinus and other
combined inhaled allergens were entered into the polysensitized
group (with <3 species of allergen).

SLIT Combined Symptomatic Medication

Both groups received SLIT with biologically standardized D.
farinae extract (Chanllergen, Zhejiang Wolwo Bio-Pharmaceuti-
cal Co., Ltd.), which were labeled with increasing concentrations
of total protein (No. 1, 1 ug/mL; No. 2, 10 ug/mL; No. 3, 100 pg/
mL; No. 4, 333 ug/mL). D. farinae drops were administered under
the tongue for 1-3 min before swallowing, and the treatment was
performed according to the manufacturer’s instructions. All pa-
tients were administered Nos. 1-3 for the first 1-3 weeks, defined
as the initiation therapy; 1, 2, 3, 4, 6, 8, and 10 drops were given
each day of the week, respectively. Children younger than 14 years
were instructed to start taking 3 drops of No. 4 once daily after
week 4, entering a maintenance therapy. All patients were treated
with appropriate symptomatic drugs as required by the ARIA
guidelines during and after SLIT.

Combined Symptom and Medication Score

All patients were required to keep a diary recording symptoms
and medication intake every year from December to January. This
specific period was chosen because a minimum exposure to pollen
was expected at this time of year, i.e., polysensitized patients would
be affected less than at other times [12]. The total nasal symptom
score (TNSS) was defined as the sum of 4 nasal symptom scores
including nasal discharge, nasal obstruction, itching, and sneezing.
Each nasal symptom was assessed on a scale of 1-3: 0 = no symp-
toms, 1 = mild symptoms, 2 = moderate symptoms, and 3 = severe
symptoms. All patients were prescribed pharmacotherapy to be
taken on demand including an oral antihistamine, an oral or topi-
cal corticosteroid, and antileukotrienes. The total medication
score (TMS) was assessed according to the daily intake of symp-
tomatic medication: 0 = none; 1 = antihistamine or antileukotri-
enes; 2 = topical corticosteroid; 3 = oral corticosteroid. Finally, the
combined symptom and medication score (CSMS) was calculated
with the following formula [13]:

CSMS = TNSS/4 + TMS

Adverse Events

All patients were instructed to keep a record of adverse events
(AEs) in detail throughout the treatment and these were promptly
addressed under the instruction of the physician. AEs of SLIT were
determined according to the World Allergy Organization (WAO)
Immunotherapy Committee [14].
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Table 1. Clinical characteristics

Results

Sixty patients (25 males and 35 females) aged 4-11

years (mean 6.87 + 1.88 years) completed the study. Dur-
ing the 7 years, 9 and 11 patients, respectively, withdrew
from the study due to loss of follow-up or poor adherence
in the mono- and polysensitized groups. There were no

Monosensitized Polysensitized  p value Population Characteristics
group group
(n=131) (n=29)

Age range, years 4-11 4-11

Age, years 7.10+2.09 6.62+1.63 0.36

Male/female, n 14/17 11/18 0.57

sIgE, KU/L 56.75+2.86 53.34+2.02 0.60

CSMS 4.31£0.51 4.30£0.51 0.84

Values are expressed as means + SD, unless otherwise indicated.
sIgE, serum immunoglobulin E; CSMS, combined symptom and
medication score.

Patients’ Management

All patients received initial clinical education and follow-up
education. Meanwhile, detailed patient files consisting of essential
and contact information were established and used to record
symptoms and medication of patients in a timely manner. Regular
telephone follow-up was performed, to discuss problems concern-
ing taking medicine during SLIT and remind patients about their
next consultation (to ensure the compliance).

Statistical Analysis

Statistical analysis was performed with SPSS v22.0 software.
The analysis of sex ratio and the presence/absence of AEs in the
treatment groups was performed with the x? test. The data was
analyzed by means of the nonparametric Mann-Whitney U test for
intergroup comparisons, and Friedman’s two-way analysis of vari-
ance (ANOVA) test for intragroup comparisons. Values were
shown as mean + standard deviation (SD) and the 2-tailed level of
significance was set at p = 0.05.

Long-Term Efficacy of SLIT

significant differences in age, sex ratio, the level of sIgE,
and CSMS between the 2 groups (Table 1).

Clinical Evaluation

In the monosensitized group, the CSMS of patients af-
ter SLIT decreased significantly throughout the study
compared with baseline (p < 0.01, Fig. 2a). Compared
with the 2nd year, no significant difference in CSMS was
seen in the 3rd, 4th, or 5th years (p > 0.05), but a signifi-
cant increase was seen in the 6th year (p < 0.05).

In the polysensitized group, there was a significant de-
crease of CSMS starting from the 1st year of SLIT when
comparing baseline and the end of the study (p < 0.01,
Fig. 2b). Meanwhile, the CSMS was significant increased
from the 5th year compared with in the 2nd year (p <
0.05).

Finally, we compared the CSMS each year throughout
the study between the 2 groups. Interestingly, there was
no significant difference in CSMS in any year except for
the 5th year. In the 5th year, i.e., 3 years after SLIT was
discontinued, the CSMS of the polysensitized children
was significantly higher than that of monosensitized chil-
dren (p < 0.05, Fig. 2).
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Fig. 2. CSMS of patients in the monosensitized (a) and polysensitized (b) groups throughout the 7 years of the
study. The duration of SLIT is indicated by the arrow at the bottom. * significant difference compared to baseline;
S significant difference compared to the 2nd year of SLIT; * significant difference between the 2 groups.

Table 2. Analysis of adverse events during the study

Adverse event Monosensitized ~ Polysensitized
group, 1 group, n

Total 6 5

Oral intolerance 2 2

Gastrointestinal intolerance 1 1

Local rashes 1 1

Aggravating symptoms 2 1

Safety

No severe systemic AEs were reported during the
whole study in either group. 31 children in the monosen-
sitized group and 29 in the polysensitized group reported
6 and 5 AEs, respectively. The AEs recorded in the study
are listed in Table 2. There was no difference in the total
number of AEs between the 2 groups (x* = 0.0447; p >
0.05). The most common AEs were oral intolerance, gas-
trointestinal intolerance, and local rashes, which were
common and mild, and could be relieved without any
treatment within a week. Several AEs such as aggravating
symptoms were relieved with appropriately symptom-
atic medication or by reducing the dose of D. farinae
drops.

4 Int Arch Allergy Immunol
DOI: 10.1159/000500524

Discussion

As a disease-modifying treatment, SLIT has become
the main method of desensitization, and it has been
strongly recommended for the treatment of AR and AS
during its application over >10 years in China. Mean-
while, a lot of clinical studies and reviews show that SLIT
is effective for the treatment of AR. This is evaluated by
the observation of reduced respiratory symptoms, de-
creased use of medication, and improved quality of life
[15, 16]. In this prospective study, the CSMS of both
mono- and polysensitized children with AR was signifi-
cantly decreased after SLIT compared with baseline,
thereby verifying that SLIT is effective.

SLIT has been used internationally for >30 years.
However, studies on the long-term efficacy of allergic dis-
eases including AR are still scarce. A randomized study
conducted by Lin et al. [17] proved that patients with AR
achieved 1-year long-term clinical benefit after 3-year
SLIT. Ours is the first 7-year prospective study on the
long-term effects of SLIT in China, and it provides pow-
erful evidence of and support for the further application
of SLIT. In this study, in children receiving 2-year SLIT,
the clinical benefit persisted for 7 years, both in the mono-
and polysensitized groups. The increased CSMS in both
groups of children indicated some recurrence of symp-
toms, but the CSMS was still significantly lower than at
baseline. If the long-term efficacy of SLIT is not sustained,
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a secondary desensitization called a “booster year of al-
lergen immunotherapy” will achieve a quick clinical ef-
fect, as reported abroad [18].

The clinical effect of HDM SLIT in polysensitized pa-
tients is under continuing debate; a multicenter study re-
vealed that in China >90% of individuals are sensitized to
>2 allergens [3]. Li et al. [19] investigated the efficacy of
HDM SLIT in mono- and polysensitized children with
respiratory allergic diseases. The results indicated that
there was no significant difference in the clinical effects
of SLIT between these 2 groups; many other studies have
reported that the effects of SLIT in mono- and polysensi-
tized patients are indeed similar [20]. In our study, the
clinical efficacy, as assessed by the CSMS of patients,
showed no difference during the treatment between the 2
groups, similar to the results of the abovementioned stud-
ies. We confirmed the differences in the long term after
SLIT. Our results revealed that in the 5th year of the study,
i.e., 3 years after SLIT discontinuation, the CSMS of poly-
sensitized children was significantly higher than that of
the monosensitized children. It is possible that the long-
lasting effect of HDM SLIT is better in monosensitized
children; more research is needed in the future.

This was a 7-year prospective study on the long-term
efficacy of 2-year SLIT in mono- and polysensitized
children with AR. In both these groups, the clinical ben-
efits of the therapy persisted for 7 years. Compared with

References

the polysensitized children, the long-term effect for
the children in the monosensitized group seemed to be
better.

Statement of Ethics
Subjects (or their parents or guardians) gave their written in-

formed consent and the study protocol was approved by the re-
search institute’s committee on human research.

Disclosure Statement

The authors have no conflicts of interest to declare.

Funding Sources

This work was supported by Scientific Research Project of Wu-
han Clinical Medicine (Western Medicine, No. WX16C15) and
Hubei Provincial Natural Science Foundation of China (No.
2014CKB511).

Author Contributions

Y.L. and Z.X. designed the study. L.C. wrote the article. All au-
thors contributed to the analysis, interpretation, revision, and final
preparation of the manuscript.

—_

Bousquet J, Khaltaev N, Cruz AA, Denburg J,
Fokkens WJ, Togias A, et al; AllerGen. Aller-
gic Rhinitis and Its Impact on Asthma (ARIA)
2008 update (in collaboration with the World
Health Organization, GA(2)LEN and Aller-
Gen). Allergy. 2008 Apr;63(63 Suppl 86):8—
160.

Wang XD, Zheng M, Lou HF, Wang CS,
Zhang Y, Bo MY, et al. An increased preva-
lence of self-reported allergic rhinitis in major
Chinese cities from 2005 to 2011. Allergy.
2016 Aug;71(8):1170-80.

LiJ, Sun B, Huang Y, Lin X, Zhao D, Tan G,
et al; China Alliance of Research on Respira-
tory Allergic Disease. A multicentre study as-
sessing the prevalence of sensitizations in pa-
tients with asthma and/or rhinitis in China.
Allergy. 2009 Jul;64(7):1083-92.

Bousquet ], Lockey R, Malling HJ. Allergen
immunotherapy: therapeutic vaccines for al-
lergic diseases. A WHO position paper. ] Al-
lergy Clin Immunol. 1998 Oct;102(4 Pt 1):
558-62.

Long-Term Efficacy of SLIT

5 Pajno GB, Bernardini R, Peroni D, Arasi S, 8 ChengL, Zhou WC. Sublingual immunother-
Martelli A, Landi M, et al; Allergen-specific apy of house dust mite respiratory allergy in
Immunotherapy panel of the Italian Society of China. Allergol Immunopathol (Madr). 2019
Pediatric Allergy and Immunology (SIAIP). Jan - Feb;47(1):85-9.

Clinical practice recommendations for aller- 9 LiuX, NgCL, Wang Y. The efficacy of sublin-
gen-specific immunotherapy in children: the gual immunotherapy for allergic diseases in
Italian consensus report. Ital ] Pediatr. 2017 Asia. Allergol Int. 2018 Jul;67(3):309-19.

Jan;43(1):13. 10 Di Rienzo V, Marcucci F, Puccinelli P, Parm-

6 Subspecialty Group of Rhinology, Editorial iani§, Frati F, Sensi L, et al. Long-lasting effect
Board of Chinese Journal of Otorhinolaryn- of sublingual immunotherapy in children
gology Head and Neck Surgery; Chinese with asthma due to house dust mite: a 10-year
Medical Association. Chinese guidelines for prospective study. Clin Exp Allergy. 2003 Feb;
diagnosis and treatment of allergic rhinitis. 33(2):206-10.

Zhonghua Er Bi Yan Hou Tou JingWaiKeZa 11 Marogna M, Bruno M, Massolo A, Falagiani
Zhi. 2016 Jan;51(1):6-24. Chinese. P. Long-lasting effects of sublingual immuno-

7 Roberts G, Pfaar O, Akdis CA, Ansotegui IJ, therapy for house dust mites in allergic rhini-
Durham SR, Gerth van Wijk R, et al. EAACI tis with bronchial hyperreactivity: A long-
guidelines on allergen immunotherapy: aller- term (13-year) retrospective study in real life.
gic rhinoconjunctivitis. Allergy. 2018 Apr; Int Arch Allergy Immunol. 2007;142(1):70-8.
73(4):765-98. 12 Liu GH, Zhu RF, Zhang W, Li W], Wang ZX,

Chen H. Survey of airborne pollen in Hubei
province of China. Chin Med Sci J. 2008 Dec;
23(4):212-7.

Int Arch Allergy Immunol 5

DOI: 10.1159/000500524

egli Studi, Bibl. Area Biomed. Tor Vergata

Downloaded by: C. Alessandri - 87218

o
b
>
=

=
<
®
a
o}
®
3
o
2
S
o
=
I
=
@
®
o
=}
@
o
=}
=



13

14

15

Pfaar O, Demoly P, Gerth van Wijk R, Bonini
S, Bousquet J, Canonica GW, et al.; European
Academy of Allergy and Clinical Immunolo-
gy. Recommendations for the standardization
of clinical outcomes used in allergen immu-
notherapy trials for allergic rhinoconjunctivi-
tis: an EAACI Position Paper. Allergy. 2014
Jul;69(7):854-67.

Canonica GW, Cox L, Pawankar R, Baena-
Cagnani CE, Blaiss M, Bonini S, et al. Sublin-
gual immunotherapy: world Allergy Organi-
zation position paper 2013 update. World Al-
lergy Organ J. 2014 Mar;7(1):6.

Shao J, Cui YX, Zheng YF, Peng HF, Zheng
ZL, Chen JY, et al. Efficacy and safety of sub-
lingual immunotherapy in children aged 3-13
years with allergic rhinitis. Am ] Rhinol Al-
lergy. 2014 Mar-Apr;28(2):131-9.

16

17

Wang DH, Chen L, Cheng L, Li KN, Yuan H,
LuJH, et al. Fast onset of action of sublingual
immunotherapy in house dust mite-induced
allergic rhinitis: a multicenter, randomized,
double-blind, placebo-controlled trial. Laryn-
goscope. 2013 Jun;123(6):1334-40.
LinZ,Liu Q, Li T, Chen D, Chen D, Xu R. The
effects of house dust mite sublingual immu-
notherapy in patients with allergic rhinitis ac-
cording to duration. Int Forum Allergy Rhi-
nol. 2016 Jan;6(1):82-7.

Int Arch Allergy Immunol

DOI: 10.1159/000500524

18

19

20

Marogna M, Spadolini I, Massolo A, Canoni-
ca GW, Passalacqua G. Long-lasting effects of
sublingual immunotherapy according to its
duration: a 15-year prospective study. ] Al-
lergy Clin Immunol. 2010 Nov;126(5):969-
75.

Li P, Li Q, Huang Z, Chen W, Lu Y, Tian M.
Efficacy and safety of house dust mite sublin-
gual immunotherapy in monosensitized and
polysensitized children with respiratory aller-
gic diseases. Int Forum Allergy Rhinol. 2014
Oct;4(10):796-801.

Nelson H, Blaiss M, Nolte H, Wiirtz S@, An-
dersen JS, Durham SR. Efficacy and safety of
the SQ-standardized grass allergy immuno-
therapy tablet in mono- and polysensitized
subjects. Allergy. 2013 Feb;68(2):252-5.

Cui/Li/Li/Xia

Downloaded by: C. Alessandri - 87218

Universita degli Studi, Bibl. Area Biomed. Tor Vergata

160.80.2.38 - 7/21/2019 9:35:18 AM



