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Abstract

Background: Consortium for Food Allergy Research investigators previously reported 52-week
outcomes from a randomized controlled trial of peanut epicutaneous immunotherapy, observing
modest and statistically significant induction of desensitization, highest in children ages 4 to 11
years.

Objective: We sought to evaluate changes in efficacy, safety, and mechanistic parameters
following extended open-label peanut epicutaneous immunotherapy.

Methods: Peanut-allergic participants (4-25 years) received 52 weeks of placebo (PLB), Viaskin
Peanut 100 pg (VP100) or 250 pg (VP250), and then crossed over to VVP250 for PLB (PLB-
VP250) and VP100 (VP100-VP250) participants and continued treatment for VP250 participants
(total = 130 weeks of active epicutaneous immunotherapy). Efficacy was assessed by double-
blind, placebo-controlled food challenge (5044 mg peanut protein), and adherence, safety, and
mechanistic parameters were evaluated.

Results: At week 130, desensitization success was achieved in 1 of 20 (5%) PLB-VP250, 5

of 24 (20.8%) VP100-VP250, and 9 of 25 (36%) VP250 participants, with median successfully
consumed dose change from baseline of 11.5 mg, 141.5 mg, and 400 mg, respectively. Median

age (years) for week 130 desensitization success was 6.2 years (interquartile range, 5.2-9.1) versus
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9.4 years (interquartile range, 7.6-12.8) for failures (P < .001). Adherence was 96%. Adverse
reactions were predominantly local patch-site reactions. Significant increases in peanut- and Ara
h2—specific 1gG,4 observed at week 52 persisted to week 130. By a post hoc analysis, there were
no statistically significant increases from week 52 to week 130 in either desensitization success or
successfully consumed dose.

Conclusions: Extended treatment with VP250 was well tolerated, and desensitization observed
at week 52 persisted between weeks 52 and 130. Treatment success was observed predominantly
in younger participants, with younger age at initiation of active therapy an important predictor of

SuUccess.
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Peanut allergy is a prevalent, typically lifelong, and potentially life-threatening disorder
estimated to affect up to 1.5% of US children.1~* Development of safe, effective, and
well-tolerated therapies targeting IgE-mediated peanut allergy has potential to mitigate the
adverse medical, psychosocial, and economic impacts of this disorder.>2

Epicutaneous immunotherapy (EPIT) is an immunotherapeutic approach that has
demonstrated relevant immunomodulation in preclinical food allergy models!®.1! and
favorable safety, tolerability, and efficacy outcomes in peanut allergy clinical trials.12-14
Previous multicenter, randomized, placebo-controlled trials have published results after 1
year of peanut EPIT.12.13 A phase I1b trial (Viaskin Peanut Efficacy and Safety [VIPES])
enrolled 221 peanut-allergic individuals (ages 6-55 years) in 22 centers in the United

States and Europe, for a 1-year treatment comparison of placebo (PLB) versus peanut

EPIT, concluding that in this dose-ranging study, the 250 pg Viaskin Peanut (VP250;

DBV Technologies, Montrouge, France) patch resulted in a meaningful increase in reaction
threshold compared with PLB.13 Effects were observed primarily in the 6- to 11-year-old
age group. In a phase 3, double-blind, placebo-controlled trial (Peanut EPIT Efficacy and
Safety Study [PEPITES]) conducted at 31 sites in 5 countries, 356 peanut-allergic children
age 4 to 11 years without a history of severe anaphylaxis and who developed objective
symptoms to less than or equal to 300 mg peanut protein during the screening double-blind,
placebo-controlled food challenge (DBPCFC) were randomized 2:1 to receive VP250 or
PLB patch.12 The primary end point of the study was the proportion of treatment responders
at the 12-month DBPCFC. Response rates were 35.6% in the active group and 13.6% in the
PLB group (P<.0001), for a between-group difference of 21.7% (95% ClI, 12.4%-29.8%);
however, because the predefined clinical relevance criterion required that the lower bound
of this between-group difference be above 15%, this criterion was not met. In the recently
published PEPITES open-label extension study (PEOPLE), investigators reported durable
clinical benefit in children age 4 to 11 years. Following 1 year of peanut EPIT (DBV712 250
ug), participants received an additional 2 years of peanut EPIT, with favorable safety and
tolerability profiles, including high compliance and low discontinuation rates, which enabled
long-term study participation.1®
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The Consortium for Food Allergy Research group of investigators previously reported
results from a multicenter, double-blind, placebo-controlled trial evaluating the safety and
efficacy of Viaskin Peanut in children and young adults age 4 to 25 years.16 In brief,

the study was designed and powered to compare treatment outcomes after 52 weeks of
blinded, placebo-controlled treatment in children and young adults age 4 to 25 years. The
primary study results indicated that peanut EPIT was associated with statistically significant
desensitization and immunologic changes when the 100-ug and 250-pug doses (VVP100 and
VP250, respectively) were compared with PLB EPIT, with the highest response noted

in children age 4 to 11 years. After week 52, participants crossed over to or continued
treatment with VVP250 in an open-label manner for up to 130 total weeks of active
treatment. Here, the investigators report outcomes of that extended active therapy with
VP250 by assessing changes in clinical efficacy, safety, and mechanistic parameters. Of
note, conclusions among 4- to 11-year-old children are limited because the original study
was neither designed nor powered to specifically evaluate this cohort. However, the findings
from this long-term, multicenter trial of peanut EPIT expand current understanding and
provide relevant insights regarding therapeutic application of peanut EPIT in food-allergic
individuals.

METHODS

Study design

The current study reports the open-label portion of this trial through 130 weeks of EPIT,
extending results of a previously published study through 52 weeks of blinded therapy with
Viaskin Peanut.18 Participants were initially randomized (1:1:1) to receive blinded treatment
for 52 weeks using patches of PLB, 100 pg Viaskin Peanut (VP100) or VP250. After week
52, participants were unblinded and PLB and VVP100 groups crossed over to receive VP250
for a total duration of 130 weeks of active therapy. PLB participants were treated with
VP250 for 130 weeks (PLB-VP250); VP100 participants received VP100 through week 52
and then VVP250 from week 52 to week 130 (VP100-VP250); VP250 participants received
130 weeks of VP250 (VP250). Efficacy outcomes were assessed by DBPCFC at weeks

52 and 130. The overall study primary end point was previously reported and included

a definition for treatment success (ie, desensitization success) at week 52 as passing a
5044-mg DBPCFC or achieving a 10-fold increase in successfully consumed dose (SCD)
from baseline to week 52 DBPCFC.16 SCD is the cumulative dose before elicitation of
symptoms during DBPCFC. For this open-label extension study, desensitization success was
a study secondary end point that was defined per protocol on the basis of SCD compared
with baseline DBPCFC as follows: (1) SCD greater than or equal to 444 mg if baseline SCD
is 0 to 44 mg; (2) SCD greater than or equal to 10 times the baseline SCD if baseline SCD
is more than 44 mg to less than 444 mg; and (3) SCD equal to 5044 mg if baseline SCD

is greater than or equal to 444 mg to less than 1044 mg. For PLB-VP250 participants, the
week 52 DBPCFC following PLB therapy was used as baseline, and week 52 and week 130
DBPCFCs were performed during active treatment with \VP250.

J Allergy Clin Immunol. Author manuscript; available in PMC 2021 November 24.
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Study population

Subjects were 4 to 25 years at enrollment, from 5 Consortium for Food Allergy Research
US sites with inclusion and exclusion criteria previously reported.1® The study was approved
by each site’s institutional review board, and written consent/assent was obtained. The

study was conducted under a Food and Drug Administration investigational new drug
application and monitored by an independent data and safety monitoring board convened

by the National Institute of Allergy and Infectious Diseases.

Study product and EPIT dosing protocol

The Viaskin Peanut patch was supplied by DBV Technologies, with dosing and application
protocol performed as previously reported.16

Adherence and safety assessments

Study product adherence was monitored throughout the study using dosing logs that were
reviewed by study personnel at each visit. These logs were used to record missed doses,
doses removed prematurely, or doses associated with adverse symptoms. Participants were
also instructed to return all used and unused patches at each visit.

Safety assessments were continued during the extension phase, as previously described.16
Assessments included grading of patch-site reactions in addition to recording and grading of
symptoms extending outside of the patch site and any systemic reactions. Adverse events,
serious adverse events, and accidental exposures to peanut were reported throughout the
study.

Oral food challenges

At study entry, a DBPCFC was conducted to a cumulative amount of 1044 mg of peanut
protein administered in doses every 15 minutes by using a modified PRACTALL protocol .16
The DBPCFC was repeated at weeks 52 and 130 using a higher cumulative dose of 5044 mg
of peanut protein.

Skin prick tests

Skin prick tests using the GREERPick device with peanut extract (Greer Laboratories,
Lenoir, NC) and saline and histamine controls were performed at baseline and weeks 24, 52,
78, 104, and 130, as previously described.16

Assessment of immunologic markers/mechanisms

Peanut-specific IgE and 19gG, levels were measured in serum at baseline and weeks 12, 24,
52, 78, 104, and 130 using ImmunoCAP 250 (Thermo Fisher Scientific, Waltham, Mass).
Basophil activation was determined by CD63 expression in response to stimulation of whole
blood with peanut extract and measured by flow cytometry.16

Statistical methods

The design and primary results of the study were previously described.18 The focus of this
analysis was to describe long-term outcomes on active treatment. Active treatment analyses
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describe participants from the start of active treatment (study week 52 for PLB-VP250 and
posthaseline for the other groups). Participants not initiating active treatment were excluded
from analyses.

Summary statistics included means and SDs or medians and interquartile ranges (IQRs) for
continuous variables and proportions for categorical variables. Prespecified secondary end
points included the proportion of participants and 95% CI with week 130 desensitization
success, those with a week 130 SCD of greater than or equal to 1044, and those with a

week 130 SCD of 5044 mg. Prespecified exploratory analyses included change in SCD from
baseline to week 130 as well as univariate and treatment-adjusted logistic regression models
that were fit to evaluate predictors of desensitization success. Differences in proportions
between treatment groups were assessed using a 2-sided Barnard exact test, and differences
in the change in SCD between treatment groups were assessed using the Wilcoxon rank-sum
test; these statistical tests were not prespecified.

Using prespecified linear mixed models with a Toeplitz covariance structure fit via proc
mixed in SAS, repeated-measures modeling of mechanistic data (immunologic, activated
basophil, and T-cell studies) was performed where treatment group, visit, baseline value,
and a treatment by visit interaction were included. Because baseline value was included
as a covariate in the model, the baseline visit was not included in the data used in the
analysis. The interaction was included to assess whether differences between treatment
groups changed over time. If the interaction term was significant, contrasts were used to
compare treatment groups at each visit; otherwise, the interaction term was dropped from
the model and contrasts were used to compare treatment groups across all visits. A logqg
transformation for IgE and 1gG,4 was used for repeated-measures modeling as well as
logistic regression of baseline predictors of week 130 desensitization success.

Mechanistic outcomes were also compared between week 130 desensitization successes and
failures using Wilcoxon rank-sum tests at individual time points and prespecified repeated-
measure models with a Toeplitz covariance structure comparing successes to failures during
the period on active treatment using similar models to those used to compare treatment

group.

Post hoc exploratory analyses were performed assessing changes in desensitization and
SCD between the week 52 and week 130 DBPCFCs. Overall and within-group changes
were described and compared using McNemar test for proportions and the signed rank
test for change in SCD. In addition, based on results of the primary analysis and other
publications,1213 results are described and evaluated separately for the 4- to 11-year-old
subgroup.

For mechanistic outcomes, a prespecified P value of .01 was considered statistically
significant to control for multiple comparisons; all other outcomes were assessed at the
.05 level. Analyses were performed with SAS (version 9.4; SAS Institute, Cary, NC).

J Allergy Clin Immunol. Author manuscript; available in PMC 2021 November 24.
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Seventy-five subjects were enrolled initially and randomized 1:1:1 into 3 treatment groups
(PLB, VP100, VP250), with 74 subjects initiating 52 weeks of blinded therapy, as
previously described.16 After the blinded week 52 DBPCFC end point, PLB participants
received a total of 130 weeks of open-label active treatment with VP250, VVP100 participants
crossed over to VP250 for 78 weeks (a total of 130 weeks of active therapy), and VP250
subjects continued to receive VP250 for a total of 130 weeks of treatment (see Fig E1 in

this article’s Online Repository at www.jacionline.org). Of the 74 initial participants, 59
(79.7%) completed 130 weeks of active treatment: 18 of 25 (72%) in the PLB-VP250 group,
18 of 24 (75%) in the VP100-VP250 group, and 23 of 25 (92%) in the \VP250 group. Of

the 15 participants who did not complete 130 weeks, 5 participants randomized to PLB did
not initiate active therapy and are excluded from the analyses below. Of the remaining 10
participants, 4 participants withdrew before week 52 (1 PLB-VP250 participant because of
persistent pruritus at the patch site, 1 VP100-VVP250 participant because of a severe [grade 4]
patch-site reaction, and 2 VP100-VP250 participants because of unrelated syncope/illness),
and 6 participants withdrew between weeks 52 and 130 of active treatment for reasons
unrelated to dosing reactions (3 because of participant decision, 2 because of relocation, and
1 was lost to follow-up).

Week 130 desensitization outcomes

Table | summarizes the week 130 desensitization outcomes in all participants, by treatment
group and by age group. Overall, 15 of 69 (21.7%) participants initiating active EPIT met
predefined desensitization success criteria at the week 130 DBPCFC; 1 of 20 (5.0%) was a
PLB-VP250 participant, compared with 5 of 24 (20.8%) VP100-VP250 and 9 of 25 (36.0%)
VP250 participants (PLB-VP250 vs VP250 £=.015; PLB-VP250 vs VP100-VP250 P=.16;
VP100-VP250 vs VP250 P=.26) (Table I).

In comparison, when evaluating desensitization success at week 52 by the definition used

in the current study, 11 of 69 (15.9%) met the definition including 3 of 20 (15.0%)
PLB-VP250, 3 of 24 (12.5%) VP100-VP250, and 5 of 25 (20.0%) VP250 participants.
Interestingly, 3 participants in the PLB-VP250 group were desensitization successes at week
52, but only 1 met criteria for success at week 130.

Desensitization success was observed predominantly among participants age 4 to 11 years
(with the exception of 1 participant in the VP100-VP250 group) at active EPIT initiation,
with 14 of 51 (27.5%) achieving desensitization success at week 130 and 10 of 51 (19.6%)
at week 52 (Table I). Of note, all week 130 desensitization successes occurred among
participants who had the lowest peanut threshold triggering symptoms at baseline, that is,
as a change in baseline SCD from 0 to 44 mg to greater than or equal to 444 mg at week
130. No participant was able to consume successfully a cumulative dose of 5044 mg peanut
protein at week 130 (data not shown).

A post hoc analysis of change in desensitization successes from week 52 to week 130
was not statistically significant overall (£ =.29) or within treatment groups (PLB-VP250

J Allergy Clin Immunol. Author manuscript; available in PMC 2021 November 24.
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P=.32; VP100-VP250 P=.32; VP250 P=.10). Likewise, there was no statistically
significant change in desensitization success from week 52 to week 130 in the 4- to 11-year-
old age group (P =.29), yet younger children treated with VP250 demonstrated a higher
desensitization success rate (9 of 18 [50%]) at week 130 than at week 52 (5 of 18 [27.8%)])
(P=.10). However, the study was not powered to assess changes in desensitization success
either among all participants or in this subset for the post hoc analysis.

Differences in SCD during DBPCFC among treatment groups

Fig 1, A and B, and Table Il summarize SCD outcomes by treatment group for all
participants. At week 130, the median SCD for all participants was 144 mg (IQR, 44-444)
but differed significantly between treatment groups (£ =.003). As seen in Figure 1, A, week
130 median SCD was significantly higher in the VP250 group (444 mg; IQR, 144-1044;
P=.002) and the VP100-VP250 group (144 mg; IQR, 144-444; P=.015) compared with
the PLB-VP250 group (44 mg; IQR, 14-144) (Table I1). Similar results were observed for
the median change in SCD from baseline to week 130; median change in SCD was 130

mg (IQR, 3-444) for all participants and significantly higher in the VP250 group (400

mg; IQR,100-1040; P =.002) and the VP100-VP250 group (141.5 mg; IQR, 30-444; P
=.02) compared with the PLB-VP250 group (11.5 mg; IQR, -3 to 40) (Table Il and Fig

1). Change in SCD from baseline to week 130 was also predominantly due to changes in
the 4- to 11-year-old subgroup (n = 48; median, 130 mg; IQR, 13,443.5) versus more than
11 years old (n = 11; median, 100 mg; IQR, —40 to 1040) (see Fig E2, A, in this article’s
Online Repository at www.jacionline.org). Despite the fact that all groups received active
therapy for 130 weeks, and the fact that the PLB-VP250 group received the same dose and
duration of treatment as the VVP250 group, only the VP250 group had a potentially clinically
meaningful desensitization.

A post hoc analysis of the change in SCD between week 52 and week 130 was not
statistically significant overall, with a median change of 0 mg (IQR, -100 to 100; P=

.82) for all participants; within each treatment group, none showed a statistically significant
increase, with a median change of 0 mg (IQR, 0 to 300; = .15) in the VP250 group, 0 mg
(IQR, 0 to 100; P=.66) in the VP100-VP250 group, and —35 mg (IQR, —300 to 0; P=.044)
in the PLB-VP250 group (Table 1I; Fig 1, A and B).

In further analyses, individual participants were assessed by treatment group and
desensitization success and failure to gain a better understanding of the impact of EPIT
on individual treatment response (Table I1l and Fig 1, B). Figure 1, B, plots the week

130 (y-axis) versus week 52 (x-axis) SCD outcomes in all participants (see Fig E2, B, for
the 4-11-year-old age group). Values to the left of the diagonal line represent participants
whose SCD at week 130 is higher than at week 52, and those to the right of the line had

a higher SCD at week 52 than at week 130. In the VP250 group, 11 subjects had a higher
SCD and 5 transitioned from desensitization failure at week 52 to desensitization success
at week 130, in contrast to the PLB-VP250 group, which had 11 participants with a lower
SCD at week 130, and to the VP100-VP250 group showing a mixed response (5 higher, 3
lower). Four participants (2 VP100-VP250 and 2 VVP250) who were defined as week 130
desensitization “failures” achieved 2044 mg SCD at the week 52 DBPCFC but failed to

J Allergy Clin Immunol. Author manuscript; available in PMC 2021 November 24.
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meet the predefined criteria for desensitization success at week 130, which would require
passing the 5044 mg DBPCFC. These 4 participants clearly achieved clinically meaningful
desensitization at weeks 52 and 130 when compared with baseline. However, only 14 of 69
(20.3%) participants achieved an SCD of greater than or equal to 1044 mg (PLB-VP250 = 2
of 20 [10.0%], VP100-VP250 = 4 of 24 [16.7%], VP250 = 8 of 25 [32%]) and only 23 of 69
(33.3%) achieved an SCD of greater than or equal to 444 mg (Fig 1, B) at week 130.

Factors associated with week 130 desensitization success

Analyses of baseline predictors of week 130 desensitization success were performed on all
demographic, clinical, and immunologic characteristics (Table 1V). Younger age at initiation
of active treatment was the only factor with a statistically significant odds ratio in both
univariate (odds ratio, 0.63; 95% CI, 0.46-0.85; £=.003) and treatment-adjusted models
(odds ratio, 0.67; 95% CI, 0.50-0.90; £=.007). When Age x Treatment interaction was
added to the treatment-adjusted model, this interaction was not significant (P=.76). Fig

1, C, shows week 130 SCD by age at start of active treatment for each treatment group

by week 130 desensitization success. For simplicity, desensitization success in this figure is
shown only at week 130 rather than at both weeks 52 and 130. It is noteworthy that 9 of

15 (60%) week 130 desensitization successes were ages 7 years or younger at the start of
active treatment. The proportion of participants ages 7 years and younger was observed to
be lowest in the PLB-VP250 group (2 of 20 [10%]) compared with the \VP100-VP250 (5
of 24 [21%]) and VP250 (9 of 25 [36%]) groups. Note also that in the VP250 group, of 9
participants who were 7 years or younger, 6 of 9 were successfully desensitized.

The median age of participants achieving desensitization success at week 130 was 6.2

years (IQR, 5.2-9.1) versus 9.4 years (IQR, 7.6-12.8) for treatment failures (P < .001).

Of note, the median age at start of active therapy was observed to be different between
treatment groups, though no pairwise comparisons of age differences between treatment
groups were statistically significant (PLB-VP250: 9.4 years, IQR, 8.3-11.4; VP100-VP250:
8.4 years, IQR, 7.5-12.1; VP250: 7.7 years, IQR, 6.5-12.1), potentially contributing to
treatment differences observed between the PLB-VP250 and VVP250 groups. Note that the
PLB-VP250 participants were already 1 year older than the other participants at the start of
active therapy, having been treated with PLB for 1 year.

Safety and adherence

Table V summarizes dosing symptoms by dose, subject, and percentage of doses per

subject during 130 weeks of active peanut EPIT in each treatment group. All participants
experienced dose-related symptoms. Patch-site reactions were common, occurring in 77.6%
of PLB-VP250 doses, 72.3% of VP100-VP250 doses, and 73.9% of VVP250 doses, with most
dosing symptoms being mild and less than grade 2. There were very few non—patch-site
reactions; these comprised 0.2% or fewer of doses for each treatment group, and all but

1 were mild. No systemic reactions requiring treatment with epinephrine were observed.
Adherence to treatment remained excellent, with 96% of expected doses administered
throughout the dosing period.

J Allergy Clin Immunol. Author manuscript; available in PMC 2021 November 24.
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Immunologic outcomes

Immunoglobulin data.—Fig 2 presents peanut- and Ara h2—specific IgE and 1gG,4 data
by treatment group over time. Peanut-specific IgE had a significant interaction between
treatment and visit (P < .001) (Fig 2, A); pairwise comparisons at week 52 showed that

the PLB-VP250 group had statistically significantly higher peanut IgE compared with the
VP100-VP250 group (£ =.001) and the VP250 group (# = .008) holding baseline peanut
IgE constant, whereas at week 130 the VP250 group had statistically significantly higher
peanut IgE than the PLB-VP250 (= .002) and the VP100-VP250 (P =.008) groups. No
statistically significant differences in Ara h2—specific IgE were observed between treatment
groups over time (Fig 2, B). Peanut- and Ara h2—specific 1gG,4 increases were observed

in all groups over time, with the largest increase noted in the VP250 group (Fig 2, C

and D). When assessing treatment effects over time, significant increases were observed
between treatment groups for Ara h2—specific 1gG4 levels (P=.002) (Fig 2, D), with
peanut-specific 1gG4 approaching significance (P =.012) (Fig 2, C). The PLB-VP250
group (P=.005) and the VP100-VP250 group (P =.002) had lower Ara h2—specific 1gG4
levels over time when compared with the VP250 group. Repeated-measures analysis did
not find any immunoglobulin parameters that were different over time between week 130
desensitization successes and failures (see Fig E3, A-D, in this article’s Online Repository
at www.jacionline.org).

Skin prick test.—Peanut skin prick tests were carried out throughout the study with

no significant changes noted over time in any treatment group (see Fig E4, A, in this
article’s Online Repository at www.jacionline.org). Median change from baseline to week
130 included the following: PLB-VP250 —-0.5 mm (IQR, —6.5 to 3.0), VP100-VP250 -4.0
mm (IQR, =7.5 to 1.0), and VVP250 -5.75 mm (IQR, 7.5 to 0.50). Median change from
baseline to week 130 was —6.0 mm (IQR, —8.0 to —2.0) for desensitization successes and
-1.0 mm (IQR, —7.25 to 2.25) for failures (P=.089; Fig E4, B).

Basophil activation.—Effects of EPIT on /in vitro basophil activation are shown in Fig

3. Compared with baseline, decreases in the percentages of activated CD63* basophils

were seen at all time points, in all treatment groups, following stimulation with 0.01 pg
peanut protein. Although the percent CD63* basophils decreased at the 0.01-pg dose, no
statistically significant differences were observed between treatment groups for any of

the stimulant doses over time. Likewise, change from baseline to week 130 in basophil
activation was not significantly different when comparing desensitization successes and
failures (see Fig E5 in this article’s Online Repository at www.jacionline.org), implying that
basophil activation changes are not a reliable predictor of desensitization success.

DISCUSSION

Substantial progress toward development of safe, effective, and well-tolerated therapies for
peanut allergy has resulted in multiple approaches currently in the therapeutic pipeline.®
Peanut EPIT is an approach that has shown promise as a therapeutic option for food allergy
in both preclinical models and clinical trials, with reports of favorable safety, tolerability,
and efficacy outcomes following 52 weeks of therapy.12:13.16 |n the newly published

J Allergy Clin Immunol. Author manuscript; available in PMC 2021 November 24.
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report from the PEPITES open-label extension trial (PEOPLE) in children age 4 to 11
years, investigators reported continued clinical benefit during 2 additional years of peanut
EPIT, associated with high compliance and low discontinuation rates, supporting an overall
favorable benefit-to-risk profile for peanut EPIT.1> We report on the open-label treatment
extension of a randomized, placebo-controlled, multicenter trial of peanut EPIT,8 in which
the Consortium for Food Allergy Research Study Group investigated the impact of extended
active treatment for 130 weeks with Viaskin Peanut on clinical, safety, and immunologic
outcomes in a cohort of peanut-allergic subjects age 4 to 25 years at enrollment.

Findings reinforce the favorable safety and tolerability profile of peanut EPIT previously
reported and support the concept that prolonged EPIT induces immunologic changes.

On the basis of predefined criteria for treatment success, more participants randomized

to the VP250 group from the outset of treatment reached some level of desensitization
success when compared with VP100-VP250 and PLB-VP250 groups. In fact, desensitization
successes were reached in participants who had the lowest peanut threshold triggering
symptoms (ie, median DBPCFC SCD 444 mg in the VP250 group) and predominantly
among 4- to 11-year-old children. A post hoc analysis did not show a statistically significant
difference between weeks 52 and 130 for change in desensitization success. Furthermore,
there was no statistically significant increase in SCD from week 52 to week 130. When
individual participants were considered, there were 4 participants who were able to
successfully consume a total of 2044 mg of peanut protein at week 130 but did not meet
“desensitization success” criteria. These 4 participants were part of a group of 14 (20.3%)
trial participants who attained an SCD of 1044 mg or higher and of 23 (33.3%) who attained
an SCD of 444 mg or higher during the 130-week DBPCFC. It can be argued that some of
these participants attained a clinically meaningful change in peanut reactive threshold (ie,
desensitization) during the study, although this effect is represented in only a minority of the
total study population.

Although the trial was not specifically designed or powered to examine both treatment
effects and impact of age on therapeutic outcomes, age at initiation of therapy was the only
pretreatment factor with a statistically significant association with week 130 desensitization
success. The observation that 50% of 4- to 11-year-old children treated with \VP250 in this
study achieved desensitization success at week 130 compared with only 27.8% at week

52 (Table 1) is interesting and suggests a need for further study in this age group. These
findings are consistent with previous observations at week 52 demonstrating an increase in
the desensitization success rate in younger participants.13 The potential benefit in younger
peanut-allergic children has also been seen in other published EPIT trials, particularly in
the VIPES trial (ages 6-55 years), which showed a higher differential in response rate in
VP250-treated participants compared with PLB among 6- to 11-year-olds (34.2%) compared
with the entire study population (25%). These findings were confirmed in the PEPITES
trial (ages 4-11 years), which showed that a greater percentage of active versus PLB-treated
subjects had an increase in peanut eliciting dose (treatment difference of 21.7%).1213

The benefit of treatment with VVP250 in the current study may be most applicable in
protecting a subset of individuals from accidental exposures to peanut (ie, desensitization).
Indeed, Baumert et all’ reported that increasing the preimmunotherapy reaction threshold
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dose from 100 mg or less peanut protein to postimmunotherapy thresholds of 300 mg and
1000 mg resulted in clinically relevant risk reduction for peanut- allergic individuals.’
When evaluating findings from the current study in the context of Baumert et al’s criteria,
33.3% of those on active EPITachieved a cumulative peanut protein dose (SCD) of greater
than or equal to 444 mg (ie, ~300-mg single dose) and 20.3% achieved an SCD of greater
than or equal to 1044 mg (ie, ~600-mg single dose).

With multiple therapeutic approaches currently in various stages of development, including
the recent approval of Palforzia (peanut oral immunotherapy [OIT], Aimmune Therapeutics,
Brisbane, Calif) by the Food and Drug Administration, it is important to consider the
findings from this trial in the context of other treatment options, such as peanut OIT and
sublingual immunotherapy (SLIT). Peanut OIT has demonstrated robust desensitization
outcomes, with 67% of those on peanut OIT in the PALISADE trial achieving a 600-mg
single peanut protein dose (1044 cumulative dose) and 76% achieving a 300-mg single dose
(444 mg cumulative dose) after 12 months of treatment with 300 mg daily maintenance
dosing.1® Peanut OIT can be associated with risk of potentially intolerable, treatment-
limiting side effects in some individuals.1819 Peanut SLIT has an overall favorable

safety, tolerability, and efficacy profile that, particularly in pediatric populations, compares
favorably to OIT.20-22 |n a recently published peanut SLIT trial in children age 1 to 11
years, the median clinical reactivity threshold was 1750 mg of peanut protein after 3 to

5 years of therapy, with no more than mild treatment-related adverse events reported.20
Peanut EPIT is less potent in inducing desensitization compared with SLIT and OIT, yet

its excellent safety profile and the high level of adherence by participants warrants further
study. As additional licensed therapeutic options for peanut allergy proceed toward broader
clinical application, the long-term sustainability of therapy and the impact of treatment
burden on adherence and efficacy will be important considerations that require additional
investigation.

A surprising finding in this study was the variability in treatment success among groups,
especially between the PLB-VP250 and VVP250 groups. Both groups received therapy with
VP250 for 130 weeks. Thus, the difference in treatment response observed in the PLB-
VP250 crossover group at 130 weeks is an interesting and unexpected outcome. A higher
proportion of participants in the VP250 group were younger than 7 years when starting
therapy, a likely contributing factor to the success of the group. Therefore, one possible
explanation for the reduced treatment response in the PLB-VP250 group could be older
age at start of active therapy when compared with the VP250 group, though the median
difference was only 1.7 years. However, the differences at week 130 should be interpreted
cautiously and in the context of the limitations of the study, including small sample size
and wide age range of participants. This limits the ability to perform subgroup analyses
based on specific age cutoffs, in particular a small number of participants younger than 7
years. It is interesting to consider whether 52 weeks of PLB patch treatment without antigen
delivery (or at lower doses such as VP100) could have caused changes in the skin barrier,
skin microbiome, and/or immune responses. This could alter immune signaling through
Langerhans cells or other immune pathways, resulting in nonbeneficial immunomodulation
or skewing of the immune response that is not reversible with subsequent application of
active VP250 patch. Repeated patch application to the specified skin locations may unroof
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the upper portion of the stratum corneum, which could create a more favorable environment
for colonization with Staphylococcus aureus, which has been shown to trigger peanut allergy
and type 2 immune responses.?3:24 It is also unexpected to note that the VP100-VP250
group had a weak efficacy response even though that group received 78 weeks of VP250
after 52 weeks of VP100. These findings suggest that early treatment with the optimal dose
has the best chance of success. Further study is warranted to better understand this outcome.
These results may be evaluable during open-label extension phases of study that are ongoing
following the PEPITES trial 12.13

Adherence to therapy remained excellent during the open-label extension of treatment with
VP250, with 96% of expected doses administered. Safety and tolerability were favorable
in this extension study. All participants experienced some type of dosing reaction while

on active VP250; however, patch-site reactions were typically mild and treated with
antihistamines or topical steroids, reinforcing the need for continued safety surveillance

in all treated patients.

Immunologic changes were observed during extended active treatment with VP250
including significant increases in peanut-and Ara h2—specific 1gG,4 over time, findings that
are consistent with other forms of effective immunotherapy under investigation for peanut
allergy. However, there was no statistically significant association between any of these
individual parameters and treatment outcome, suggesting that no tested immunologic marker
was a clear predictor of treatment success in this analysis. Further investigation of immune
mechanistic and skin barrier dysfunction in younger age groups is warranted. This may help
to better define and/or predict treatment responders.

There are several limitations to this study. The study was originally designed to have
sufficient power to detect differences in week 52 EPIT outcomes as compared with PLB
and was not formally powered for either week 130 outcomes or changes from week 52 to
week 130. This raises the possibility that this study overestimated or underestimated the
clinical impact of EPIT and limits the ability to detect a statistically significant change in
desensitization, especially across the broad age range of participants in the current study.
Ongoing studies with larger sample sizes may more fully define response to treatment. The
current study was originally designed and powered to assess treatment outcomes among
children and young adults, age 4 to 25 years, with a primary end point at week 52 and
secondary end point at week 130. Our previously published week 52 data suggested that
peanut EPIT was more effective in children than in young adults.1® However, it was not
possible to redesign the ongoing study to increase the number of children in the 4- to 11-
year age group to enhance the power of data involving children. Although the data suggest
a possible age-related effect on outcomes, the study was not originally designed to detect an
age effect and findings must be interpreted in this context, although other studies conducted
concurrently with this trial demonstrated the impact of age on treatment outcomes and
informed the design of a subsequently published trial (PEPITES trial) examining outcomes
in children age 4 to 11 years.12:13 Although there was evidence of altered immune responses
in some of the treatment groups, this study was not designed to predict treatment response
through analysis of potential biomarkers; in addition, the role of other potential modifying
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factors such as the impact of the skin microbiome, barrier function, or lipid profile on
treatment outcomes bears further investigation.23.24

Conclusions

Extended treatment with VP250 for 130 weeks was safe, well tolerated, and induced
desensitization at week 52, which persisted between weeks 52 and 130. Persistent
immunomodulatory changes were noted during extended VP250 treatment but did

not differentiate treatment successes from failures. Treatment response was observed
predominantly in younger children (ages 4-11 years) receiving VP250, suggesting that
intervention in early life may improve therapeutic outcomes; however, further study in
larger trials is warranted. Continued investigation is critical to inform careful selection of
candidates for peanut EPIT to maximize efficacy, minimize risk, and develop strategies for
future clinical application.
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IQOR Interquartile range

oIT Oral immunotherapy

PEPITES Peanut EPIT Efficacy and Safety Study

PLB Placebo

PLB-VP250 Placebo cross over to VP250 active treatment group

SCD Successfully consumed dose

SLIT Sublingual immunotherapy

VP250 Viaskin Peanut 250 pug

VP100 Viaskin Peanut 100 ug

VP100-VP250 VVP100 cross over to VP250 active treatment group
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Key messages

. VP250 induced desensitization at week 52, which persisted between weeks 52
and 130, with excellent safety, tolerability, and adherence.

. Younger age (4-11 years) at initiation of therapy is associated with
desensitization success.

. Increased peanut- and Ara h2—specific 1gG,4 were observed. No immune
parameters predicted treatment outcomes.

. An unexpected low efficacy rate in PLB-cross-over participants requires
additional study.
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following PLB therapy was used as baseline.
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Immune mechanistic parameters from baseline through week 130 by treatment group. A,
Peanut-specific IgE. At week 52, the PLB-VP250 group had higher values compared with
VP100-VP250 (P=.001) and VP250 (P =.008) groups; at week 130, the VP250 group had
higher values compared with PLB-VP250 (P =.002) and VP100-VP250 (~=.008) groups.
B, Ara h2 IgE. C, Peanut 1gG4. D, Ara h2 1gG,4. Overall, the VP250 group had higher values
compared with the PLB-VP250 group (P = .005); the VP250 group also had higher values
when compared with the VP100-VVP250 group (P = .002). A solid black line represents the

median, and blue hatched lines represent the upper and lower quartiles. kU4/L, Kilounits of

antibody per liter.
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FIG 3.

Effect of peanut EPIT on basophil activation (measured by percent CD63™ basophils) over
time by treatment group. 7op row, PLB-VP250 group; middle row, VP100-VP250 group;
bottom row, VP250 group. Cells were stimulated with 0.1 pg/mL peanut extract (column
1) and 0.01 pg/mL peanut extract (column 2). A decrease in the percentage of CD63*
basophils over time was observed only following stimulation with 0.01 pg/mL peanut
extract, and statistically significant differences between treatment groups over time were
not observed. These are box plots, with the lines inside each box representing the median
and the diamonds representing the mean.
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