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Background: The house dust mite (HDM) sublingual
immunotherapy (SLIT) tablet (MK-8237; Merck & Co,
Kenilworth, NJ/ALK-Abell�o, Hørsholm, Denmark) has
demonstrated beneficial effects on allergic rhinoconjunctivitis
and asthma outcomes in European trials.
Objective: This is the first trial to assess the efficacy/safety of
HDM SLIT-tablets in North American subjects with HDM-
induced allergic rhinitis with or without conjunctivitis (AR/C).
Methods: In this double-blind, multicenter trial (NCT01700192)
1482 subjects (aged >_12 years) with HDM-induced AR/C with
or without asthma were randomized to a daily SQ HDM
SLIT-tablet (12 SQ-HDM dose) or placebo for up to
approximately 52 weeks. A rhinitis daily symptom score (DSS; 4
nasal symptoms, maximum score 5 12) of 6 or greater, or 5 or
greater with 1 symptom being severe, on 5 of 7 consecutive days
before randomization was required. The primary end point was
the average total combined rhinitis score, which was defined as
the rhinitis DSS plus rhinitis daily medication score (DMS),
during the last 8 treatment weeks.
Results: Treatment with 12 SQ-HDM improved the total
combined rhinitis score by 17% (95% CI, 10% to 25%) versus
placebo. Improvements versus placebo in the secondary end

points of average rhinitis DSS, rhinitis DMS, total combined
rhinoconjunctivitis score, and visual analog scale–assessed
AR/C symptoms were 16%, 18%, 17%, and 16%,
respectively. All nominal P values were less than .001 versus
placebo, except rhinitis DMS (P 5 0.15). No treatment-related
adverse events meeting the International Council on
Harmonization definition of a serious adverse event were
reported; 1 nonserious treatment-related systemic allergic
reaction occurred (assessed as moderate intensity) at first
administration under medical supervision and was treated
with epinephrine.
Conclusions: In the first North American trial of use of a
SLIT-tablet for HDM allergy, 12 SQ-HDM was well tolerated
and improved HDM-induced rhinitis symptoms in adults and
adolescents. (J Allergy Clin Immunol 2016;nnn:nnn-nnn.)
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House dust mite (HDM) is themost common cause of perennial
allergic rhinitis with or without conjunctivitis (AR/C) worldwide.
Symptoms of HDM-induced AR/C can be treated with allergy
pharmacotherapy or allergy immunotherapy (AIT). In contrast to
pharmacotherapy, AIT can alter the immune response to
modify the underlying pathologic mechanisms of AR/C,1 and
sublingual immunotherapy (SLIT) tablets have shown long-
lasting sustained efficacy for seasonal AR/C for 2 years after
3 years of treatment.2

HDM SLIT-tablets (MK-8237; Merck & Co, Kenilworth, NJ/
ALK-Abell�o, Hørsholm, Denmark) are manufactured by using a
unique formulation (rapid dissolving on mucosal contact) and
novel process that ensures a constant potency ratio of group 1 and
group 2 major HDM allergens of the Dermatophagoides ptero-
nyssinus and Dermatophagoides farinae mite species. The 12
SQ-HDMdosewas demonstrated to bewell tolerated in safety tri-
als of subjects 5 years of age and older3,4 and significantly
improved nasal and ocular symptoms in an environmental
exposure chamber trial5 and in a randomized, double-blind, pla-
cebo-controlled (DBPC) European field trial.6 The SQ HDM
SLIT-tablet has also demonstrated beneficial effects on asthma
outcomes in European patients with HDM-induced allergic
asthma.7,8 Subsequently, the SQ-HDM SLIT-tablet was approved
in Europe in 2015 for the treatment of HDM-induced AR/C and
allergic asthma.
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Abbreviations used

AE: Adverse event

AIT: Allergy immunotherapy

AR/C: Allergic rhinitis with or without conjunctivitis

DBPC: Double-blind, placebo-controlled

DMS: Daily medication score

DSS: Daily symptom score

FAS: Full analysis set

HDM: House dust mite

ICS: Inhaled corticosteroid

RQLQ(S)121: Rhinoconjunctivitis Quality of Life Questionnaire

with Standardized Activities for Subjects >_12 Years of

Age

SLIT: Sublingual immunotherapy

TCRS: Total combined rhinitis score

TCS: Total combined score

VAS: Visual analog scale

According to a national survey, nearly one third of the US
population is sensitized to HDM.9 However, the efficacy of sub-
cutaneous or sublingual AIT for HDM-induced AR/C has not
been conclusively demonstrated in North American patients.
Only 1 randomized DBPC trial for HDMAIT has been conducted
in the United States, and no significant effect on symptoms or
medication use versus placebo was detected.10 The lack of effect
might be attributable to the small size of the trial (n 5 31) and
relatively low exposure to environmental HDM allergens. The
objective of this trial was to evaluate the efficacy and safety of
the SQ HDM SLIT-tablet in North American subjects with
HDM-induced AR/C.

METHODS

Trial design
This randomized double-blind trial was conducted at 182 sites in the United

States and Canada from January 2013 to April 2015 (P001; clinicaltrials.gov

identifier NCT01700192). Subjects received daily SQ HDM SLIT-tablets (12

SQ-HDM dose) or placebo for up to approximately 52 weeks, preceded by a

run-in phase of up to 6 weeks when subjects were not allowed to use antial-

lergy medications (see Fig E1 in this article’s Online Repository at www.

jacionline.org). Between March and August of 2014, subjects were random-

ized centrally by the investigator using an interactive voice or Web response

system; randomization was stratified by asthma status (asthma/nonasthma)

and age (<18 and >_18 years). Blinding was maintained by use of identical

packaging, appearance, smell, and taste of the SQ HDM SLIT-tablets and pla-

cebo; the sponsor, subjects, investigators, and trial personnel were blind to

treatment. Compliance was monitored by means of subject interview during

trial visits.

The trial was conducted in compliance with Good Clinical Practice

guidelines and the Declaration of Helsinki. Institutional review boards

approved the protocol, and written informed consent was obtained from the

subject or the subject’s legal representative.

Treatments
The SQ HDM SLIT-tablet is a fast-dissolving (<10 seconds) freeze-dried

tablet with a 1:1 mixture of allergen extracts from the HDM species D ptero-

nyssinus and D farinae. Source material containing extracted mite bodies, as

well as mite feces, of D pteronyssinus and D farinae ensures that the tablet

contains the broadest possible spectrum ofD pteronyssinus andD farinaema-

jor and minor allergens. In addition, a highly standardized production process

ensures a 1:1:1:1 potency ratio of the major allergens Der p 1, Der f 1, Der p 2,

and Der f 2. The 12 SQ-HDM dose contains roughly 15 mg of group 1 mite

allergens (Der f 1 and Der p 1 combined) and 15 mg of group 2 mite allergens

(Der f 2 and Der p 2 combined).11

First administration of treatment occurred at the trial site, followed by a 30-

minute observation under medical supervision. Subsequent doses were self-

administered at home. Open-label symptom-relieving medications were

provided before the 8-week efficacy assessment period, and subjects were

instructed to obtain permission from the trial site before their first use. A total

symptom score of 4 or greater or persistent eye symptoms was required before

permission was given. Self-injectable epinephrine was provided at random-

ization in the event of an anaphylactic reaction, and subjects were instructed

on its use.

Key inclusion and exclusion criteria
Eligible subjects were 12 years of age or older, with a history of 1 year’s

duration or more of HDM-induced AR/C that required treatment during the

previous year. Subjects with adequately controlled asthma (FEV1 >_80% of

predicted value at screening and randomization) that required, at most, a daily

medium dose of an inhaled corticosteroid (ICS) were allowed in the trial.

A positive skin prick test response (wheal diameter >_5 mm greater than that

induced by the saline control) to D pteronyssinus or D farinae (10,000 AU/

mL, ALK-Abell�o) and a specific IgE level of 0.7 kUA/L or greater against D

pteronyssinus or D farinae at screening were required. Subjects were also

required to have a rhinitis daily symptom score (DSS) of 6 or greater, or 5

or greater with 1 symptom being severe, on 5 of 7 consecutive days before

becoming eligible for randomization; a washout period for antiallergy medi-

cations was required before and during the run-in period until the rhinitis

symptom threshold was met.

Patients with unstable or severe asthma, as judged by the investigator, were

excluded from the trial, as were those sensitized and regularly exposed to non-

HDM perennial allergens during the run-in and efficacy assessment periods;

thosewith a history of symptomatic seasonal AR/C to an allergen to which the

subject is sensitized and regularly exposed, which potentially overlapped with

the run-in and efficacy assessment periods; those with any nasal condition that

could confound the efficacy or safety assessments; those with a history of

anaphylaxis with cardiorespiratory symptoms with prior AIT of an unknown

cause or because of an inhalant allergen; those receiving a high-dose ICS for

asthma within 6 months before screening; and those with an occurrence of

clinical deterioration of asthma that resulted in emergency treatment, hospi-

talization, or systemic corticosteroid treatment in the 3-month period before

the screening and run-in periods.

Assessments
The efficacy assessment period was approximately the last 8 weeks of

treatment and was timed to occur when HDM exposure per physician

judgment was expected to be at its peak with little interference from pollen

allergens. Across the trial, the 8-week efficacy assessment period ranged from

September to April depending on the location, so as not to overlap with pollen

seasons. The primary end point was the average total combined rhinitis score

(TCRS) during the last 8 weeks of treatment. The TCRS was the sum of the

rhinitis DSS and rhinitis daily medication score (DMS). The rhinitis DSS was

the sum of 4 nasal symptoms (runny nose, stuffy nose, sneezing, and itchy

nose) scored on a scale of 0 (none) to 3 (severe). The rhinitis DMS was

calculated based on daily use of symptom-relieving medications for nasal

symptoms (see Table E1 in this article’s Online Repository at www.jacionline.

org). Subjects scored symptoms daily in an electronic diary during the run-in

period, and scored symptoms and recorded symptom-relievingmedication use

daily during the efficacy assessment period.

Secondary end points were the average rhinitis DSS, rhinitis DMS, total

combined score (TCS; sum of rhinoconjunctivitis DSS and rhinoconjunctivitis

DMS; see Table E1), and AR/C symptoms assessed by using a visual analog

scale (VAS; scale5 0-100) during the last 8 weeks of treatment. Exploratory

end points included the average asthma DSS (sum of cough, wheezing, and

chest tightness/dyspnea symptoms scored on a scale of 0-3) and the average

Rhinoconjunctivitis Quality of Life Questionnaire with Standardized Activ-

ities for Subjects >_12 Years of Age (RQLQ[S]121) during the last 8 weeks
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of treatment. Serum was collected at run-in, week 4, week 20, and the final

week of treatment for analysis of HDM-specific IgE and IgG4 levels.

Investigators interviewed subjects during trial visits regarding the presence

of adverse events (AEs). Safetywas also assessed by soliciting local AEs using

a side effect report card developed by the sponsor and completed by subjects

daily for the first approximately 28 days of treatment. Subjects completed the

side effect report card based on symptoms that occurred within 60 minutes of

dosing. By using closed-ended questions, the side effect report card captured

local AEs identified by the World Allergy Organization as being associated

with SLIT.12 The intensity and relatedness to AE treatment were determined

by investigators. Information on time to onset, duration in minutes, and recur-

rence was collected for prespecified local AEs. There were 2 events of acci-

dental overdose with subsequent development of mild AEs (oral pain, oral

pruritus, and throat irritation).

Statistical analysis
For sample size calculations, assuming a 14% dropout rate, a total of 750

subjects per group were randomized so that approximately 645 subjects per

group were eligible for the efficacy assessment period. With approximately

645 subjects per group and a true difference in medians of 21.66 in the

primary end point between the 12 SQ-HDM and placebo groups, the trial had

greater than 99% power for the primary analysis at a significance a level of

0.05 (2-sided). In addition, there was approximately 85% power to have the

upper bound of the 95% CI for the percentage difference in 12 SQ-HDM

relative to placebo of less than 210%, assuming a median TCRS of 7.54 for

subjects in the placebo group.

The primary analysis was conducted on the full analysis set (FAS), which

considered all subjects who received 1 or more doses of study treatment.

Within the FAS population, subjects with insufficient efficacy data (ie, subjects

with no E-diary data during the efficacy assessment period) did not contribute

to efficacy analyses. Insufficient efficacy data were due to early dropout before

the start of the efficacy assessment period. The safety analysis was conducted

on the ‘‘All subjects as treated’’ population, which included all subjects who

received 1 or more doses of study treatment, according to the treatment

actually received. Baseline values were calculated based on data collected

during the last 7 consecutive days before subjects met the rhinitis symptom

score eligibility criteria. The primary end point was analyzed by using a

prespecified nonparametric approach in which between-treatment comparison

was performed with the Wilcoxon rank sum test. The Hodges-Lehmann

estimate of treatment difference and the corresponding 2-sided 95% CIs were

also reported. Treatment difference relative to placebo was calculated as

follows:

100%3ð12 SQ-HDM2placeboÞ=Placebo

based onmedians (ormeans for rhinitis DMS); the 95%CIwas based on the

bootstrap method using 10,000 iterations. Key secondary end points were

analyzed in the following order for purposes of multiplicity control: rhinitis

DSS, rhinitis DMS, TCS, and VAS AR/C score using the same method as the

primary end point, except for rhinitis DMS. For analysis of rhinitis DMS, the

zero-inflated log-normal model was used (with treatment, baseline asthma

status, age group, and region as fixed effects) because more than 30% of the

rhinitis DMS values were zero. Ninety-five percent CIs were calculated by

using theDmethod. The primary and key secondary end pointswere tested in a

stepwise manner to control for type I error under multiple hypotheses.

Statistical analyses were conducted with SAS software (version 9.4; SAS

Institute, Cary, NC).

Screened
N=4,497

Not randomized
n=3,015

Randomized
N=1,482

Discontinued 
Adverse event n=73 (9.9%)
Withdrawal by subject n=56 (7.6%)
Lost to follow-up n=42 (5.7%)
Protocol violation            n=3 (0.4%)
Physician decision n=2 (0.3%)
Pregnancy n=1 (0.1%)
Progressive disease n=1 (0.1%)
Lack of efficacy n=1 (0.1%)
Non-compliance n=0
Technical problems n=0

12 SQ-HDM 
n=741

Completed
n=561 (75.7%)

Placebo
n=741

Analysis populations
Efficacy (FAS)      n=740
Safety (ASaT)       n=743*

Discontinued 
Adverse event n=18 (2.4%)
Withdrawal by subject n=64 (8.6%)
Lost to follow-up n=29 (3.9%)
Protocol violation            n=4 (0.5%)
Physician decision n=3 (0.4%)
Pregnancy n=4 (0.5%)
Progressive disease n=0
Lack of efficacy n=0
Non-compliance n=5 (0.7%)
Technical problems n=1 (0.1%)

Completed
n=613 (82.7%)

Analysis populations
Efficacy (FAS)      n=741
Safety (ASaT)       n=738*

Treated
n=740

Treated
n=741

FIG 1. Subject disposition. *Five subjects were cross-treated; 3 subjects were randomized to placebo and

received 1 or more doses of 12 SQ-HDM, and 2 subjects were randomized to 12 SQ-HDM and received 1 or

more doses of placebo. ASaT, All subjects as treated.
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RESULTS

Subjects
A total of 1482 subjects were randomized; all but 1 received

treatment for a median duration of 271 days, and 79% of subjects
completed the trial (Fig 1). Demographics and baseline character-
istics were similar between the 2 treatment groups (Table I).
Nearly one third of the subjects (31%) had a history of asthma,
28% of whom reported ICS use at baseline. In addition to report-
ing perennial AR/C, 68% had a history of seasonal AR/C symp-
toms, and 65% reported perennial conjunctivitis. Most subjects
(76%) were polysensitized to allergens other than HDM.

Efficacy
Overall mean compliancewith study drug was 96%. During the

efficacy assessment period, there was a significantly lower

average TCRS with 12 SQ-HDM versus placebo (P < .001,
Fig 2), with a treatment difference based on medians correspond-
ing to an improvement of 17% (95%CI, 10% to 25%; Table II). In
a subgroup analysis of HDM-monosensitized and polysensitized
subjects, the average TCRS improved 17% and 18%, respectively.
Similarly, in a subgroup of 32% subjects reporting perennial
AR/C without seasonal AR/C symptoms, the average TCRS
improved 18%. The average rhinitis DSS was significantly lower
with 12 SQ-HDM versus placebo (P <.001, Fig 2), corresponding
to an improvement of 16% (95%CI, 7% to 24%) based onmedian
scores. Conjunctivitis symptom scores were also lower with 12
SQ-HDM treatment, with an improvement versus placebo of
33% (95% CI, 19% to 47%). By the end of the trial, the majority
of subjects had not used any symptom-relieving medications;
57% of subjects had an average rhinitis DMS of zero. The average
rhinitis DMS was not significantly different with 12 SQ-HDM

TABLE I. Baseline characteristics and demographics (randomized subjects)

12 SQ-HDM (n 5 741) Placebo (n 5 741)

Women, no. (%) 445 (60) 430 (58)

Age (y), mean 6 SD (range) 35 6 14 (12-77) 35 6 14 (12-85)

White, no. (%) 567 (77) 564 (76)

Asthmatic patients, no. (%) 228 (31) 232 (31)

ICS use, no. (%)* 66 (29) 62 (27)

FEV1 (% predicted), mean 6 SD* 98.3 6 16.7 97.2 6 11.1

Duration of AR/C (y), mean 6 SD 18 6 13 19 6 13

IgE sensitization type, no. (%)

HDM only 184 (25) 171 (23)

HDM and other allergens 555 (75) 567 (77)

Not sensitized to HDM� 2 (0.3) 3 (0.4)

D farinae SPT wheal size (mm), mean 6 SD 10.9 6 4.4 11.1 6 4.4

D pteronyssinus SPT wheal size (mm), mean 6 SD 11.1 6 4.5 11.3 6 4.3

D farinae serum specific IgE (kU/L), mean 6 SD 14.1 6 20.7 16.0 6 21.5

D pteronyssinus serum specific IgE (kU/L), mean 6 SD 13.7 6 20.8 14.5 6 20.4

SPT, Skin prick test.

*Of asthmatic patients.

�Protocol violators.
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FIG 2. Efficacy outcome scores during approximately the last 8 weeks of treatment (full analysis set). Plots

are medians (upper/lower quartiles) except for rhinitis DMSs, which are estimated means (95% CIs).

Percentages indicate improvement in scores relative to placebo. *Nominal P values of less than .001 versus

placebo. TCS, Total combined rhinoconjunctivitis symptom and medication score.
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versus placebo (P5 .15, Fig 2), although an improvement of 18%
(95% CI, 24% to 41%) was observed. The improvements in
average TCS and AR/C VAS scores with 12 SQ-HDM versus pla-
cebowere 17% (95%CI, 4% to 25%; Fig 2) and 16% (95%CI, 8%
to 23%), respectively. The nominal P values for the average TCS
and average AR/C VAS scores were less than .001 for 12 SQ-
HDM versus placebo; however, because of the prespecified mul-
tiplicity control strategy, these results cannot be considered
confirmatory.

In the FAS population least-square mean asthma DSS was 1.26
(baseline, 2.95) with 12 SQ-HDM and 1.56 (baseline, 3.12) with
placebo during the efficacy assessment period, corresponding to a
19% improvement versus placebo (P 5 .002 for between-
treatment difference). In a post hoc analysis of subjects with
reported asthma, the least-square mean asthma DSS was 1.37
with 12 SQ-HDM (baseline, 3.45) and 1.83 with placebo (base-
line, 3.86), for a difference of 20.46 (95% CI, 20.83 to
20.10), corresponding to a 25% improvement versus placebo.
Least-square mean RQLQ(S)121 scores were 1.56 (baseline,
2.64) with 12 SQ-HDM treatment and 1.84 (baseline, 2.66)
with placebo during the efficacy assessment period, correspond-
ing to a 0.28-point improvement versus placebo (P < .001 for
between-treatment difference).

Immunologic parameters
Compared with baseline, treatment with 12 SQ-HDM resulted

in an increase in HDM-specific IgE levels followed by a slight
decrease over time (Fig 3). Similarly, IgG4 levels increased over
time (Fig 3).

Safety
Treatment with 12 SQ-HDM was well tolerated in the entire

trial population and in subjects with a reported history of asthma.
The incidence of treatment-emergent AEs was 91% with active
treatment and 73% with placebo. The incidence of treatment-
related AEs was 84% with active treatment and 41% with
placebo, the most common of which were throat irritation, oral
pruritus, and ear pruritus (Table III). Most treatment-related AEs
were assessed as mild or moderate in intensity. The median onset
of prespecified local allergic reactions ranged from 1 to 8 days
(Table IV). Themedian duration (inminutes) of prespecified local
allergic reactions on day 1 with active treatment varied from 14 to
67 minutes (Table V). In general, the sensation of swelling

persisted longer than the sensation of itch or irritation. The me-
dian recurrence of all prespecified local allergic reactions was
1 day (Table IV), indicating that events typically do not recur
and are transient in nature.

In all, 7 subjects were treated with epinephrine because of AEs;
3 subjects received epinephrine for events related to 12 SQ-HDM.
No treatment-related serious AEs were reported. One nonserious
systemic allergic reaction related to 12 SQ-HDM was reported.
The event, assessed by the investigator as moderate in intensity
(AE verbatim terms: systemic reaction, facial flushing, itchy
palms, and swollen throat), occurred within minutes of tablet
administration on the first day of treatment under medical
supervision and was treated with epinephrine by the investigator.
This subject discontinued treatment.

In a second subject 1 event of local swelling (throat tightness)
related to 12 SQ-HDM treatment was assessed as severe in
intensity. The event occurred on day 7 of treatment within
30 minutes of tablet administration. The subject self-
administered epinephrine and was subsequently treated in the
emergency department. Prior reported events in this subject
included itching in the mouth, throat irritation, and tongue pain
on days 1 and 2 of trial drug administration. The subject
discontinued the trial.

A third subject self-administered epinephrine in response to
development of moderate throat and chest discomfort within
30 minutes of 12 SQ-HDM administration on day 128. The
subject continued the trial and tolerated subsequent treatments.

There were 4 other epinephrine administrations during the trial
unrelated to 12 SQ-HDM; 3 for food/environmental allergies and
1 in a placebo-treated subject with a complex constellation of
allergy symptoms. The AEs of asthma, irrespective of causality,
were reported in a similar percentage of subjects in the 12 SQ-
HDM and placebo groups (1.3% vs 2.4%, respectively). The
majority of these asthma events weremild or moderate in severity.
No asthma events met the criteria for seriousness.

DISCUSSION
This was the largest randomized DBPC AIT trial for HDM-

induced AR/C conducted to date and the first successful random-
ized DBPC trial for HDM AIT in North America. The results
demonstrated a significant improvement with 12 SQ HDM SLIT-
tablet treatment versus placebo for the TCRS, as well as the
rhinitis DSS. A parallel improvement in AR/C VAS score
provided supportive evidence for the beneficial effects of 12
SQ-HDM on symptoms. Furthermore, 31% of the subjects had a
history of asthma, and 12 SQ-HDM improved asthma symptoms
versus placebo.

Treatment with 12 SQ-HDM resulted in a 17% improvement in
TCRS relative to placebo. Although not directly comparable, it is
lower than the 49% improvement in symptoms observed with 12
SQ-HDM in a recently conducted HDM environmental exposure
chamber trial.5 This improvement is also lower than the 20%
improvement relative to placebo that is considered clinically rele-
vant by the World Allergy Organization13 and the magnitude of
effect observed with pollen SLIT-tablets in field trials.14-16 The
current trial was powered to meet the US Food and Drug Admin-
istration’s criteria for clinicallymeaningful efficacy. TheUS Food
and Drug Administration criteria are a point estimate of the treat-
ment difference relative to placebo of at least 15%, with a lower
bound of the 95% CI of at least 10%.17 The results of the current

TABLE II. Treatment difference in average TCRS during

approximately the last 8 weeks of treatment with SQ HDM

SLIT-tablet versus placebo (full analysis set)

Treatment

Baseline TCRS,

mean (SD)

Average TCRS during

the last 8 wk of

treatment, median

(lower-upper quartiles)

12 SQ-HDM (n 5 566) 7.94 (1.72) 4.10 (2.00 to 6.40)

Placebo (n 5 620) 7.94 (1.76) 4.95 (2.70 to 7.55)

Hodges-Lehmann

estimate of shift

(95% CI)

20.80 (21.20 to 20.40)*

Improvement from

placebo (% [95% CI])

17 (10 to 25)

*P < .001.
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trial indicate these criteria were met. Furthermore, the World Al-
lergy Organization recommendations selected 20% as the cutoff
for minimal clinically relevant efficacy based on the opinion
that the efficacy of an AIT product should not be inferior to that
of antihistamines.13 In the meta-analysis by Wilson et al,18 the
relative treatment effect of antihistamines was 7%. Later, in 2 in-
dependent meta-analyses that examined the effect of antihista-
mines relative to a ‘‘true’’ placebo for seasonal AR/C, the
overall weighted mean relative improvement in rhinitis DSS
was 12%19 and 15%.20 Thus neither the TCRS (which includes
the symptom-reducing effects of antihistamines and intranasal
steroids) nor the rhinitis DSS with 12 SQ-HDM in the current trial
were inferior to a historical antihistamine effect, which suggests
the effect observed with the HDMSLIT-tablet was clinically rele-
vant. In addition, the current trial results were similar to European
in-field study results with 12 SQ-HDM reported by Demoly et al6

and might represent a more realistic magnitude of effect to be
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FIG 3. Change from baseline in immunologic parameters (log10 scale) for IgE (A) and IgG4 (B) by trial visit

(full analysis set). Error bars indicate 95% CIs. �Only 400 subjects were selected to have immunologic sam-

ples analyzed. �End of trial ranged from 35 weeks to 52 weeks from randomization. LS, Least square.

TABLE III. Treatment-related AEs reported by 10% or more of

subjects in either treatment group (all subjects as treated)

Treatment-related AEs

12 SQ-HDM

(n 5 743

[% of subjects])

Placebo

(n 5 738

[% of subjects])

Throat irritation 67 22

Oral pruritus 62 14

Ear pruritus 51 11

Lip swelling 18 2

Glossodynia 15 3

Swollen tongue 16 2

Pharyngeal edema 14 3

Nausea 13 5

Tongue ulceration 13 2

Upper abdominal pain 11 4

Palatal swelling 11 1

Mouth ulceration 10 3
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expected in AIT in-field trials of perennial AR/C. Interestingly,
the efficacy of some antiallergy medications might be less for
perennial AR/C than seasonal AR/C,21 and patients with peren-
nial AR/C tend to be less satisfied with their treatment compared
to patients with seasonal AR/C.22,23

A limitation of the current field trial was that there was no
measurement of HDM exposure or steps to control exposure.
Individual subject HDM exposure caused by variability by
season, use of air conditioning, mattress/pillow covers, carpet
removal, and other environmental differences could have inter-
fered with the trial results.24 Furthermore, a notable decrease in
symptom scores in the placebo group from baseline to the end
of the trial was observed. The lower symptom scores might be
related to the use of symptom-relieving medication use, which
was not allowed during the baseline period, or lower HDM expo-
sure. Other possibilities are that a ‘‘regression toward the mean’’
or a ‘‘Hawthorne effect’’ with altered behavior on observation25

resulted in lower scores at the end of the trial because subjects
were required to be highly symptomatic at baseline. However,
the 49% improvement in rhinitis DSS relative to placebo with
12 SQ-HDM in the environmental chamber challenge trial sug-
gests a very effective immunotherapy formulation.5

12 SQ-HDM was well tolerated, with a safety profile charac-
teristic of SLIT-tablets for seasonal AR/C.16,26 Although local
AEs were frequent, they were considered tolerable because of
the mild intensity of the AEs, as well as the short duration and

recurrence of these events. The discontinuation rate caused by
AEs was similar to that in previous reports of SLIT-tablet treat-
ment.6,14,15,27 In contrast to previous SLIT-tablet trials in which
AEswere reported spontaneously, this trial actively solicited local
AEs from subjects daily on a report card for the first approxi-
mately 28 days. The solicitation of AEs likely explains the high
proportion of local AEs because the placebo group in the current
trial reported AE rates similar to rates observed in subjects on
SLIT-tablet treatment in trials that used spontaneous AE report-
ing.6,16,27 The incidence of mouth/tongue ulceration was higher
than in the pivotal North American timothy grass and ragweed
SLIT-tablet trials,14,15,27-29 but a cognitive debriefing study sug-
gested that subjects might have misinterpreted the question
(‘‘Have you experienced mouth ulcer/sore in the mouth?’’ Or
‘‘Have you experienced tongue ulcer/sore on the tongue?’’) as
mouth/tongue pain rather than an actual ulcer.

Only 1 randomized DBPC AIT trial for HDM had been
conducted previously in the United States, and no significant
improvement in symptoms was detected.10 Many other trials
have also failed to demonstrate a significant effect on symp-
toms with HDM AIT. Indeed, of the 26 randomized DBPC
SLIT and subcutaneous immunotherapy trials for HDM-
induced AR/C published through March 2014, as identified
in 2 systematic reviews,30,31 only 10 reported a significant ef-
fect on AR/C symptoms.4,32-40 The lack of efficacy in many of
these trials might have been due to inadequate HDM extract
formulations, inadequate numbers of subjects, use of subther-
apeutic doses, or individual variations in allergen exposure.
In contrast, the current trial contributes to the accumulated
evidence supporting the efficacy and safety of SLIT-tablets
for perennial and seasonal AR/C.5,6,14,15,27-29,41,42

In the first North American trial of a SLIT-tablet for HDM
allergy, 12 SQ-HDM was effective and well tolerated in North

TABLE IV. Median day of onset and recurrence for prespeci-

fied local AEs (all subjects as treated)

AE

12 SQ-HDM

(n 5 743)

Placebo

(n 5 738)

Throat irritation, no. 506 172

Median onset (d [range]) 1 (1-223) 2 (1-134)

Median recurrence (d [range]) 1 (1-370) 1 (1-280)

Oral pruritus, no. 468 109

Median onset (d [range]) 1 (1-85) 2 (1-225)

Median recurrence (d [range]) 1 (1-374) 1 (1-280)

Ear pruritus, no. 382 92

Median onset (d [range]) 1 (1-30) 5 (1-190)

Median recurrence (d [range]) 1 (1-375) 1 (1-313)

Lip swelling/edema, no. 151 19

Median onset (d [range]) 5 (1-207) 3 (1-164)

Median recurrence (d [range]) 1 (1-374) 1 (1-144)

Swollen tongue/edema, no. 133 17

Median onset (d [range]) 8 (1-189) 3 (1-22)

Median recurrence (d [range]) 1 (1-60) 1 (1-26)

Pharyngeal edema/throat tightness, no 113 24

Median onset (d [range]) 3 (1-272) 6 (1-29)

Median recurrence (d [range]) 1 (1-209) 1 (1-33)

Palatal swelling/edema, no. 89 11

Median onset (d [range]) 3 (1-51) 4 (1-22)

Median recurrence (d [range]) 1 (1-29) 1 (1-4)

Mouth swelling/edema, no. 75 12

Median onset (d [range]) 8 (1-152) 4 (1-206)

Median recurrence (d [range]) 1 (1-310) 1 (1-58)

Tongue pruritus, no. 36 7

Median onset (d [range]) 2 (1-110) 1 (1-2)

Median recurrence (d [range]) 1 (1-225) 1 (1-17)

Oropharyngeal swelling/edema, no. 1 0

Median onset (d [range]) 1 (1-1) —

Median recurrence (d [range]) 1 (1-1) —

TABLE V. Median duration in minutes of prespecified local

AEs after dosing on day 1 (all subjects as treated)

AE

12 SQ-HDM

(n 5 743)

Placebo

(n 5 738)

Throat irritation, no. 393 85

Median duration (min [range]) 31 (1-785) 45 (1-810)

Oral pruritus, no. 329 50

Median duration (min [range]) 30 (1-796) 60 (1-1149)

Ear pruritus, no. 272 29

Median duration (min [range]) 30 (1-624) 90 (5-600)

Lip swelling/edema, no. 34 4

Median duration (min [range]) 60 (10-864) 15 (15-15)

Swollen tongue/edema, no. 25 6

Median duration (min [range]) 30 (2-120) 10 (10-10)

Pharyngeal edema/throat tightness, no. 44 7

Median duration (min [range]) 30 (3-240) 381 (10-850)

Palatal swelling/edema, no. 36 2

Median duration (min [range]) 34 (10-360) 87 (60-113)

Mouth swelling/edema, no. 12 3

Median duration (min [range]) 35 (10-240) 10 (2-10)

Tongue pruritus, no. 17 6

Median duration (min [range]) 14 (3-25) 25 (15-30)

Oropharyngeal swelling/edema, no. 1 0

Median duration (min [range]) 67 (67-67) —

For AEs that were reported to last more than 1 day or reoccurred after day 1 of dosing,

the duration of the event was imputed to 1380 minutes. For reporting purposes, the

duration of an event was capped by the smaller value of the duration from first dose to

the end of the day and the largest reported duration that was less than 1380 minutes for

the same AE within the same treatment group.

J ALLERGY CLIN IMMUNOL

VOLUME nnn, NUMBER nn

NOLTE ET AL 7



American adolescent and adult subjects with HDM allergy, most
of whom were polysensitized. The trial confirms results from
previous European trials, which indicate that once-daily SQHDM
SLIT-tablet is well tolerated and effective.

Medical writing and editorial assistancewas provided by Erin P. Scott, PhD,

of Scott Medical Communications. This assistance was funded by Merck &

Co, Kenilworth, NJ.

Clinical implications: The once-daily SQ HDM SLIT-tablet can
be used to effectively treat HDM allergy in North American
adults and adolescents. Treatment was well tolerated.
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Table E1. Scoring of symptoms and medication use.

Symptom Score Maximum Daily

Score

Rhinitis DSS

Runny nose 0=none
1=mild

2=moderate
3=severe

3

Stuffy nose 3

Sneezing 3

Itchy nose 3

Maximum rhinitis DSS 12

Conjunctivitis DSS

Itchy eyes 0=none
1=mild

2=moderate
3=severe

3

Watery eyes 3

Maximum conjunctivitis DSS 6

Symptom-relieving

Medication

Subject Dosing

Instructions

Score/Dose Unit Maximum Daily

Score

Rhinitis DMS

Loratadine tablet, 10 mg 1 tablet daily 4 4

Mometasone nasal spray,

50 g/spray

2 sprays in each

nostril daily

2 8

Maximum rhinitis DMS 12

Conjunctivitis DMS



2

Loratadine tablet, 10 mg 1 tablet daily 2 2

Olopatadine

hydrochloride, 0.1%

1 drop per eye,

twice daily

1.5 6

Maximum conjunctivitis DMS 8

Maximum TCRS* 24

Maximum TCS† 38

DMS, daily medication score; DSS, daily symptom score; TCS, total combined score; TCRS, total combined rhinitis
score.

*Sum of rhinitis DSS and rhinitis DMS.

†Sum of rhinoconjunctivitis DSS (rhinitis DSS+conjunctivitis DSS) and rhinoconjunctivitis DMS (rhinitis
DMS+conjunctivitis DMS).
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Figure E1. Trial diagram. HDM, house dust mite.
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