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Efficacy and Safety of Epicutaneous
Immunotherapy in Peanut-Allergic Toddlers:
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What is already known about this topic? In the EPITOPE study, 12 months of treatment with the VIASKIN patch
containing 250 mg of peanut protein (VP250) versus placebo resulted in a statistically significant treatment effect
(desensitization) in peanut-allergic children aged 1 through 3 years with a well-tolerated safety profile consistent with prior
clinical trials.

What does this article add to our knowledge? After 24 months of VP250 treatment, there was continued enhancement
of the treatment effect without additional reports of treatment-related anaphylaxis. Results of the original placebo-treated
participants mirrored the initial EPITOPE findings after 12 months of VP250 treatment.

How does this study impact current management guidelines? Data from open-label extension and placebo crossover
participants demonstrate the potential of VP250 to be a safe and efficacious treatment option for the management of
young peanut-allergic children, if approved.
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BACKGROUND: The pivotal phase 3 EPITOPE trial, a 12-
month, double-blind, placebo-controlled study of epicutaneous
immunotherapy with the VIASKIN patch containing 250 mg of
peanut protein (VP250), previously reported significant treat-
ment response versus placebo in peanut-allergic toddlers aged 1
through 3 years.
OBJECTIVE: To assess the interim efficacy and safety of VP250
from the first year of the EPITOPE open-label extension (OLE)
study.
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METHODS: Eligible participants enrolled in the OLE study for
up to 3 years of total treatment with annual double-blind, pla-
cebo-controlled food challenges (DBPCFCs) and safety assess-
ments; here we report the first-year OLE (year 2) results.
RESULTS: A total of 266 EPITOPE participants enrolled in the
OLE study; 244 underwent month 24 DBPCFC (n[ 166 VP250;
n [ 78 placebo). After 24 months of VP250, 81.3% reached an
eliciting dose (ED) ‡1000 mg, 63.8% reached an ED ‡2000 mg,
and 55.9% completed the DBPCFC (cumulative dose: 3444 mg)
without meeting stopping criteria. No treatment-related anaphy-
laxis or serious treatment-related adverse events occurred during
year 2 in this treatment arm. Local application-site reactions
occurred less frequently in year 2 versus year 1. In placebo-treated
EPITOPE participants, outcomes after 1 year of open-label VP250
were consistent with EPITOPE treatment results: 62.7% reached
an ED ‡1000 mg, 36.5% reached an ED ‡2000 mg, and 28.4%
completed the DBPCFC without meeting stopping criteria; and
there was 1 treatment-related anaphylaxis event.
CONCLUSIONS: Two years of VP250 in young peanut-allergic
children demonstrated continued increases in treatment effect
without new safety signals. This supports the potential of VP250
as a safe and effective treatment for peanut allergy in young
children.
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Peanut allergy (PA) affects approximately 2% to 3% of chil-
dren globally, with evidence suggesting that disease prevalence
has steadily increased in the past 20 years.1-5 PA tends to be
persistent, often diagnosed in very early childhood, but outgrown
by less than approximately 30% by age 6 to 10 years.6,7 The
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burden of PA can be significant, often associated with unhealthy
coping strategies, poor quality of life, and anxiety related to
perpetual vigilance for accidental exposures to peanut.1,8 It is also
costly to manage, with direct costs recently estimated at
US$6500 per patient each year.9 The ubiquity of peanut in the
diet makes avoidance difficult, and accidental peanut exposure is
common and often results in severe reactions.10

Treatment options for PA remain limited. Peanut oral
immunotherapy (OIT) using a proprietary peanut flour prep-
aration is approved by the Food and Drug Administration
(FDA) and European Medicines Agency in children aged 1 to
17 years .11,12 Omalizumab is also FDA-approved for use in
peanut and other food allergies in children and adults aged 1
year and older.13 However, both treatments come with draw-
backs, including side effects, multiple restrictions on daily ac-
tivities associated with OIT, and a requirement for regular
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injections and unknown long-term safety in young children
with omalizumab.12-17

Early introduction and regular consumption of peanut in the
diet of infants has been shown to reduce the risk of developing
PA compared with delayed introduction.18-20 However, not all
infants benefit from early introduction, with some developing PA
regardless of the age of introduction.21 A cross-sectional analysis
in Australia found that in a 1-year study conducted shortly after
implementing updated guidelines recommending early peanut
introduction, this change had not significantly reduced the
prevalence of PA in the population.21 Furthermore, these rec-
ommendations for early peanut introduction and regular inges-
tion have not been universally adopted. In addition, the average
age of PA diagnosis is becoming younger, and evidence continues
to emerge suggesting that the developing immune system in
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Epicutaneous immunotherapy (EPIT) for PA with the VIA-
SKIN patch (VP250) is a nonoral, noninjectable investigational
treatment currently in clinical development. VP250 aims to
induce desensitization to peanut through the daily application of a
patch containing 250 mg of peanut protein (1/1000th of 1 pea-
nut), worn on the backs of children.30 The phase 3 EPITOPE trial
of VP250 met its primary endpoint, with 67% of the treatment
group meeting responder criteria at 12 months (vs 33.5% placebo,
P < .001).27 VP250 was well tolerated, with mild application-site
reactions being the most common adverse events (AEs) and a low
rate of treatment-related anaphylaxis (1.6%).
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Participants, including those who received placebo, who suc-
cessfully completed 12 months of EPITOPE were invited to
participate in an open-label extension (OLE) study with VP250
for a total of up to 36 months of active treatment
(NCT03859700). Herein, we present the interim safety and
efficacy results of the first year of the OLE study, including the
first year of active treatment for placebo crossover participants.

METHODS

Trial design
The study design for the 12-month phase 3 EPITOPE trial has

been previously published.27 In brief, 362 participants with an
eliciting dose (ED)�300 mg of peanut protein were randomized 2:1
to receive 12 months of VP250 or placebo. A dose-ranging substudy
was conducted before initiating the EPITOPE study. This substudy
enrolled 51 peanut-allergic participants aged 1 through 3 years who
were randomized 2:2:1 to receive the VIASKIN patch for 12 months
at a dose of 100 mg or 250 mg of peanut protein or placebo. The 250
mg dose was approved by an independent data and safety monitoring
board and selected for use in EPITOPE. Eligible participants were
invited to enter the OLE, where all participants received the 250 mg
dose for a total of up to 36 months of active treatment (Figure E1,
available in this article’s Online Repository at www.jaci-inpractice.
org). The full study protocol is provided in this article’s Online
Repository at www.jaci-inpractice.org.

After 1 year of open-label treatment with VP250, double-blind,
placebo-controlled food challenges (DBPCFCs) were performed at
month 24 (M24), with M0 defined as EPITOPE baseline.

Standardized DBPCFCs were conducted in accordance with the
Practical Allergy (PRACTALL) consensus report guidelines using a
standardized food matrix. Increasing doses of peanut protein were
administered every 30 minutes (1 mg, 3 mg, 10 mg, 30 mg, 100 mg,
300 mg, 1000 mg, and 2000 mg; cumulative dose of 3444 mg). The
challenge was stopped when objective signs and symptoms met
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prespecified stopping criteria, the details of which can be found in
the study protocol in this article’s Online Repository at www.jaci-
inpractice.org. The ED is defined as the dose that triggered symp-
toms meeting prespecified stopping criteria, and the cumulative
reactive dose is defined as the sum of all tolerated doses and the ED.

The study is being conducted in accordance with the Interna-
tional Council for Harmonisation Good Clinical Practice Guide-
lines, the Declaration of Helsinki, and all applicable regulatory
requirements. The description of trial conduct, protocol approval,
informed consent, and the principal investigators involved has been
previously published.27

Eligibility and participant populations

The description of inclusion and exclusion criteria for initial
enrollment in the EPITOPE trial and study treatment has been
previously reported.27 To be eligible for the OLE study, participants
completed 12 months of treatment in EPITOPE, including per-
forming the M12 DBPCFC. Because of the potential risks associated
with future DBPCFCs, participants were ineligible for the OLE
study if they had developed a severe anaphylactic reaction (requiring
intubation or leading to cardiac arrest and/or coma) during the M12
DBPCFC or had uncontrolled asthma. Participants were enrolled in
the OLE study before unblinding of EPITOPE.

The OLE study consists of 2 participant populations based on
initial randomization at EPITOPE baseline:

� VP250 þ VP250 group: participants who were initially ran-
domized to VP250

� Placebo þ VP250 group: participants who were initially ran-
domized to placebo

Outcomes are presented by participant population, as defined
above, with efficacy results focusing on the patient population
initially randomized to VP250 in the pivotal EPITOPE trial. Effi-
cacy and safety results, which include participants from the dose-
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FIGURE 2. Participant disposition. Enrolled participants underwent randomization in a 2:1 ratio to receive epicutaneous immunotherapy
with VP250 or to receive placebo for 12 months. Eligible participants were invited to enter the open-label extension study to receive up to
3 years of open-label treatment with VP250. AE, Adverse event; DBPCFC, double-blind, placebo-controlled food challenge; OLE, open-
label extension; VP250, VIASKIN patch containing 250 mg of peanut protein.

FIGURE 1. VIASKIN patch design. The peanut patch contains 250 mg of dried peanut protein on a film disc that is placed on top of a
double-sided adhesive foam ring. When placed on the skin, the film disc and foam ring, which are held in place by an adhesive overlay,
form a condensation chamber. Natural water loss from the skin leads to solubilization of the peanut allergen, which is taken up by antigen-
presenting cells, such as Langerhans cells, in the superficial layers of the nonvascularized epidermis. PET, Polyethylene terephthalate.
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ranging substudy, are presented in detail in this article’s Online
Repository at www.jaci-inpractice.org.

Intervention
The VIASKIN patch is an epicutaneous system containing un-

modified lyophilized peanut protein within an occlusive
condensation chamber (Figure 1). Treatment initiation, instructions,
and guidelines have been previously outlined27 and are provided
within the study protocol in this article’s Online Repository at www.
jaci-inpractice.org. In brief, 1 patch is applied daily on the inter-
scapular area of the back, with a new patch applied each day after the
removal of the previously applied patch. The daily duration of patch
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FIGURE 3. Median eliciting dose over time in participants who
received 24 months of VP250. The figure illustrates changes in
the median eliciting dose (ED) over time after 24 months of
VP250 treatment in children aged 1 to 3 years. Each marker
represents the ED of an individual participant, with the width of
the marker band proportional to the number of participants at
each ED. Median values at each timepoint are shown as blue di-
amonds. The light blue shaded area represents a smoothed kernel
density estimation of the ED distribution at each timepoint. Par-
ticipants who tolerated 2000 mg without meeting the stopping
criteria are indicated at the top of the figure as “>2000,”whereas
other values represent the dose that caused a reaction, leading to
the cessation of the food challenge. ED, Eliciting dose; VP250,
VIASKIN patch containing 250 mg of peanut protein.
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wear time is progressively increased at home over the first 4 weeks of
treatment to reach a full day by week 5. No restrictions on daily
activities are required while wearing the patch.

Outcomes

Assessments for evaluating treatment response at M24 included
the percentage of participants who reached an ED �1000 mg and
�2000 mg, and the percentage of participants who completed the
DBPCFC without meeting the prespecified stopping criteria. Effi-
cacy was also assessed according to the treatment responder criteria
from EPITOPE, defined as participants achieving an M12 ED of
�300 mg (if baseline ED �10 mg) or �1000 mg (if baseline ED
>10 mg). The change from baseline to M24 in reaction severity
during the DBPCFC was also assessed.

Key assessments of global safety included AEs, assessment of local
application-site reactions, physical examinations, and clinical labo-
ratory assessments. AEs were assessed by the investigator according
to seriousness, severity, duration, and relationship to treatment.
Anaphylactic reactions were defined, as in EPITOPE,27 according to
the criteria of the Food Allergy & Anaphylaxis Network/National
Institute of Allergy and Infectious Diseases or by investigator
report.31 Treatment compliance was assessed by the total number of
patches used (dispensed minus returned) during the active treatment
period divided by the number of days in the active treatment period.
Statistical methods

This interim analysis included available data as of September
25, 2023.

The main efficacy analyses were performed on evaluable (eg,
nonmissing) endpoints.

Participants who discontinued before the M24 DBPCFC were
excluded from the main analyses. However, participants who began
the M24 DBPCFC but did not complete the food challenge were
included if the specific endpoint could be defined. For example, if a
participant experienced no allergic symptoms but stopped the
DBPCFC after completing the 1000 mg dose (for any reason, as was
permissible per study protocol), their endpoint would be analyzed as
an ED �1000 mg. Conversely, the 2000 mg endpoint for this
participant would be considered unevaluable and missing because
they stopped before attempting the final dose. As a result, the sample
size for different efficacy endpoints may vary slightly when using the
complete-case analysis methodology. Imputation strategies were
implemented to address missing data.

For participants completing both the M12 and M24 DBPCFCs,
differences in response rates between the 2 time points were
computed using paired binomial methodology. The 95% confidence
intervals (CIs) were calculated using the Newcombe method based
on Wilson score intervals with continuity correction and are
considered statistically significant when not spanning 0%.
RESULTS

Participant disposition and baseline characteristics
Overall, 307 participants completed EPITOPE (VP250, n ¼

208; placebo, n ¼ 99), and of these, 266 (86.6%) participants
enrolled in the EPITOPE OLE study (VP250 þ VP250, n ¼
175; placebo þ VP250, n ¼ 91) and 244 initiated the M24
DBPCFC (VP250 þ VP250, n ¼ 166; placebo þ VP250, n ¼
78) (Figure 2). The median age of participants at the time of
enrollment in the OLE was 3.8 years in both VP250 þ VP250
and placebo þ VP250 groups. Additional characteristics of those
who enrolled in the OLE and those who did not enroll are
presented in Table E1 in this article’s Online Repository at www.
jaci-inpractice.org.

Between the start of the OLE study and the M24 DBPCFC,
22 participants discontinued treatment (VP250 þ VP250, n ¼
10; placebo þ VP250, n ¼ 12). Reasons for study discontinu-
ation during this time were as follows: 18 (6.8%) participants
whose caregiver withdrew consent for further participation, 1
(0.4%) who was withdrawn due to an AE (a serious AE that
occurred during the DBPCFC), 1 (0.4%) who was lost to follow-
up, and 2 (0.8%) who were withdrawn for other reasons. In
total, 244 participants started the M24 DBPCFC, and of these,
226 had evaluable data for all doses given, with 18 participants
(VP250 þ VP250, n ¼ 14; placebo þ VP250, n ¼ 4) partially
completing the M24 DBPCFC. For this reason, the de-
nominators reported in the efficacy outcomes vary to reflect the
number of participants with evaluable data at each dose given
during the DBPCFC.

Of the participants who completed the dose-ranging substudy,
38 of 42 (90.5%) (VP250, n ¼ 16; VP100, n ¼ 14; placebo,
n ¼ 8) entered the OLE study. Further details on these partic-
ipants are included in this article’s Online Repository at www.
jaci-inpractice.org.

Demographics and characteristics of the participants’ baseline
PA status have been previously reported.27
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FIGURE 4. Efficacy outcomes for participants treated with VP250 for 24 months. (A,B) Patients achieving ED �1000 mg and�2000 mg,
respectively, at M12 and M24. (C) Participants completing the M12 and M24 DBPCFC who successfully ingested the cumulative dose of
3444 mg of peanut protein without displaying dose-limiting symptoms. (*) Indicates the number of participants with nonmissing DBPCFC
data. DBPCFC, Double-blind, placebo-controlled food challenge; ED, eliciting dose; M, month.

FIGURE 5. Changes in reaction severity during the DBPCFC in participants who received 24 months of VP250. The severity of reactions
during the DBPCFCwas graded by the investigator according to PRACTALL scoring as absent, mild, moderate, or severe in toddlers aged 1
through 3 years in EPITOPE and the open-label extension study from baseline, month 12, and month 24 for participants who initiated the
M24 DBPCFC (n ¼ 166). DBPCFC, Double-blind, placebo-controlled food challenge; M, month; PRACTALL, practical allergy; VP250,
VIASKIN patch containing 250 mg of peanut protein.
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Efficacy of VP250 after 24 months (VP250 D
VP250 group)

For all efficacy endpoints, an additional 12 months of VP250
treatment resulted in increased treatment benefit. After 24
months of VP250 treatment, the median ED increased over
time, from 100 mg at baseline to 1000 mg at M12 and to 2000
mg at M24 (Figure 3). A total of 81.3% (130 of 160) of par-
ticipants reached an ED �1000 mg and 63.8% (97 of 152)



FIGURE 6. Median eliciting dose over time in EPITOPE placebo
participants who received 12 months of VP250 during the open-
label extension study. The figure illustrates changes in the median
eliciting dose (ED) over time after 12 months of placebo treatment
followed by 12 months of VP250 treatment in children aged 1 to 3
years. Each marker represents the ED of an individual participant,
with the width of the marker band proportional to the number of
participants at each ED. Median values at each timepoint are
shown as blue diamonds. The light blue shaded area represents a
smoothed kernel density estimation of the ED distribution at each
timepoint. Participants who tolerated 2000 mg without meeting
the stopping criteria are indicated at the top of the figure as
“>2000,” whereas other values represent the dose that caused a
reaction, leading to the cessation of the food challenge. VP250,
VIASKIN patch containing 250 mg of peanut protein.
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reached an ED �2000 mg (Figure 4, A and B). A total of 158
participants had evaluable data at both M12 and M24 for the ED
�1000 mg endpoint. The percentage of participants who ach-
ieved this endpoint increased significantly from 74.7% to 81%,
D[M24-M12] ¼ 6.3% (95% CI: 0%; 12.8%). Similarly, an
additional 25 participants achieved an ED �2000 mg at M24
who had not reached this endpoint at M12, representing a sig-
nificant increase of 12.9% (95% CI: 5.6%; 20.0%), from 52.4%
to 65.3% (among the 147 participants with evaluable data at
both M12 and M24 for the ED �2000 mg endpoint).

At the M24 DBPCFC, 85 of 152 (55.9%) participants
ingested the full cumulative peanut protein dose (3444 mg)
without meeting the prespecified stopping criteria (Figure 4, C).
Among 147 participants with this endpoint evaluable at both
M12 and M24 DBPCFC, a significantly greater proportion of
participants achieved this endpoint at M24 than those at M12
(57.1% vs 39.5%, respectively; D[M24-M12] ¼ 17.7% [95%
CI: 9.3%; 25.6%]). In addition, at the M24 DBPCFC, the
proportion of participants meeting the treatment responder
criteria, as defined in EPITOPE, was 83.9% (135 of 161).

Analyses of imputed endpoints demonstrated results generally
consistent with the main analyses (Figure E2, available in this
article’s Online Repository at www.jaci-inpractice.org).
The reactions elicited during the M24 DBPCFC decreased in
severity compared with the M12 DBPCFC (Figure 5). At M24,
severe reactions were reported in 6.0% (10 of 166) of VP250
participants compared with 13.3% (22 of 166) of VP250 par-
ticipants at M12. The proportion of participants with absent or
mild symptoms during the DBPCFC increased from 37.4% at
M12 to 58.4% at M24.

Similar efficacy outcomes were observed for all endpoints at
M24 when including participants who received active treatment
during the dose-ranging substudy and received a second year of
treatment in the OLE study (Table E2, available in this article’s
Online Repository at www.jaci-inpractice.org).

Efficacy of VP250 after 12 months among

participants initially randomized to placebo

(placebo D VP250 group)
For participants who received 12 months of placebo in

EPITOPE, the median ED was 100 mg at baseline and 300 mg
at M12. After 12 months of VP250 in the OLE study, the
median ED increased to 1000 mg (Figure 6), and 62.7% (47 of
75) of participants reached an ED �1000 mg (Table I). A total
of 36.5% (27 of 74) participants reached an ED �2000 mg and
28.4% (21 of 74) ingested the full cumulative peanut protein
dose (3444 mg) of the M24 DBPCFC without meeting the
prespecified stopping criteria. In addition, 68.0% (51 of 75) were
treatment responders according to EPITOPE study criteria.

There was an increase in the proportion of participants who
achieved an ED �1000 mg from 30.1% (22 of 73) at M12 to
63.0% (46 of 73) at M24 (D[M24-M12] ¼ 32.9% [95% CI:
20.5%; 43.5%]). Similarly, an additional 20 participants ach-
ieved an ED �2000 mg at M24 who had not reached this
endpoint at M12, representing an increase from M12 to M24 of
27.8% (95% CI: 16.9%; 38.5%), from 9.7% to 37.5% among
72 participants. The proportions of mild, moderate, and severe
reactions occurring during the DBPCFC shifted toward less se-
vere reactions after 12 months of VP250 in participants who
received placebo in EPITOPE. At the M24 DBPCFC, 38.5% of
participants had absent or mild symptoms compared with 18.0%
at M12.

Similar efficacy outcomes were observed at M24 when
including participants who received placebo for 12 months
during the dose-ranging substudy (Table E2, available in this
article’s Online Repository at www.jaci-inpractice.org).

Analyses of imputed endpoints demonstrated results consis-
tent with the main analyses (Figure E3, available in this article’s
Online Repository at www.jaci-inpractice.org).

Adverse events

At M24, the median (first quartile, third quartile) active
treatment exposure duration was 25.6 months (24.8, 27.1), with
a mean compliance of 95.3% for participants initially random-
ized to VP250, and 12.6 months (12.2, 12.7), with a mean
compliance of 94.1% for participants initially randomized to
placebo.

For all participants initially randomized to VP250 who
enrolled in the OLE study (n ¼ 175), 100% reported a
treatment-emergent AE (TEAE), regardless of treatment-
relatedness, over the 2 years of treatment. The most commonly
reported treatment-related TEAEs were local application-site
reactions observed in 100% of participants, which were pre-
dominantly mild or moderate in severity. A summary of TEAEs
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TABLE I. Efficacy outcomes for EPITOPE placebo participants who received 12 months of VP250 during the OLE study

ED ‡1000 mg

(n [ 75)

ED ‡2000 mg

(n [ 74)

Completed DBPCFC without meeting

stopping criteria (n [ 74)

Treatment responder

(n [ 75)

Participants, n (%) 47 (62.7) 27 (36.5) 21 (28.4) 51 (68.0)

DBPCFC, Double-blind, placebo-controlled food challenges; ED, eliciting dose; OLE, open-label extension; VP250, VIASKIN patch containing 250 mg of peanut protein.

TABLE II. Adverse events in participants who enrolled in the OLE
study and were initially randomized to VP250, by the year of
active treatment

Adverse event category, n (%)

VP250 D VP250 (N [ 175)

Year 1 of

treatment

Year 2 of

treatment

TEAEs 175 (100) 171 (97.7)

Mild 175 (100) 169 (96.6)

Moderate 160 (91.4) 129 (73.7)

Severe 43 (24.6) 13 (7.4)

Treatment-related TEAEs 175 (100) 160 (91.4)

Serious TEAEs 17 (9.7) 7 (4.0)

Treatment-related serious TEAEs 1 (0.6) 0

TEAEs leading to permanent study
treatment discontinuation

0 0

Treatment-related local TEAEs 175 (100) 160 (91.4)

Severe treatment-related local TEAEs 37 (21.1) 9 (5.1)

Treatment-emergent local AESI 40 (22.9) 25 (14.3)

Anaphylactic reaction 11 (6.3) 11 (6.3)

Treatment-related anaphylactic
reaction

3 (1.7) 0

TEAE leading to epinephrine use 16 (9.1) 10 (5.7)

Treatment-related TEAE leading to
epinephrine use

2 (1.1) 0

AESI, Adverse event of special interest; TEAE, treatment-emergent adverse event;
VP250, VIASKIN patch containing 250 mg of peanut protein.
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by year of active treatment is provided in Table II. The number
of TEAEs decreased by 31.5% in year 2 compared with year 1.

During the second year of VP250 treatment, there were 7
serious TEAEs reported, including 3 anaphylactic reactions,
none of which were assessed as related to treatment, and no study
discontinuations due to an AE were reported. Overall, fewer
participants experienced treatment-related local skin reactions
during year 2 than those during year 1 (91.4% vs 100%),
including a reduction in severe treatment-related local TEAEs. As
determined by investigators, most local skin reactions during year
2 were assessed as grade 1 (erythema, or erythema and infiltra-
tion) or grade 2 (erythema and few papules), and the distribution
of grades decreased in severity from year 1 to year 2 (Table E3,
available in this article’s Online Repository at www.jaci-
inpractice.org).

Among participants who received placebo during the first year
of study treatment (n ¼ 91), the safety profile during the first 12
months of VP250 treatment in the OLE study was consistent
with that reported in EPITOPE. TEAEs occurred in 98.9% (90
of 91) of participants, and treatment-related TEAEs occurred in
95.6% (87 of 91) of participants. Two participants (2.2%)
experienced a serious TEAE, one of which was assessed as
treatment-related (cough and acute conjunctival tearing, which
resolved without the use of epinephrine reported as moderate
anaphylaxis and deemed as an important medical event by the
investigator) (Table E4, available in this article’s Online Re-
pository at www.jaci-inpractice.org). No study discontinuations
due to an AE were reported.

Overall, including both participants initially randomized to
VP250 or placebo, between M12 and M24, there were 17 cases
of anaphylaxis reported in 17 participants (VP250 þ VP250,
n ¼ 11; placebo þ VP250, n ¼ 6), one of which was assessed as
related to treatment (placebo þ VP250 participant, as described
above). All other anaphylaxis events were considered unrelated,
and all but one were mild or moderate in severity. No cases of
treatment-related epinephrine use were reported during the first
year of the OLE (year 2).

Similar safety outcomes were observed among participants in
the dose-ranging substudy (Table E5, available in this article’s
Online Repository at www.jaci-inpractice.org). One participant
initially randomized to placebo discontinued the study due to an
AE that was unrelated to treatment. One serious TEAE
considered unrelated to treatment was reported in 1 participant
initially randomized to placebo.
DISCUSSION

The interim results of the first year of the EPITOPE OLE
study demonstrate that 2 years of treatment with VP250 pro-
vided gains in efficacy beyond those achieved with 12 months of
treatment, alongside a reduction in treatment-related TEAEs.
There were significant increases in the number of participants
reaching ED �1000 mg, ED �2000 mg, and completing the
full DBPCFC after 2 years versus after 1 year of VP250 treat-
ment. Furthermore, there was a steady increase in median ED
from 100 mg at baseline to 1000 mg at M12 to 2000 mg at
M24. Among participants treated with VP250 for 2 years, 4 of 5
reached an ED �1000 mg (equivalent to 3-4 large peanuts), and
nearly two-thirds had an ED �2000 mg (approximately 6-8 large
peanuts). Moreover, more than half of the participants
completed the DBPCFC without reaching stopping criteria,
ingesting approximately 12 to 14 peanuts. These represent
substantial gains among a population with a median pre-
intervention baseline ED of 100 mg (approximately one-third of
a large peanut), and these amounts are well beyond what would
be likely encountered in an accidental exposure, suggesting that
treatment with VP250 could potentially provide a meaningful
level of protection to patients.

Efficacy results from participants who received placebo in
EPITOPE and 1 year of open-label VP250 replicate the primary
outcome results from the EPITOPE study. Among this placebo-
crossover group, the percentage of participants meeting the
EPITOPE responder criteria (68%) was essentially identical to
those initially randomized to VP250 (67%), as were the per-
centages reaching ED �1000 mg (62.7% vs 64%, respectively)
and �2000 mg (37% for each group), demonstrating robustness
and reproducibility of the originally published results among
those receiving their first 12 months of therapy. The consistency
in these results suggests that participants who started therapy
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approximately 1 year later than those in the EPITOPE study can
still benefit from the disease-modifying effects of allergen
immunotherapy, as their immune systems remain especially
responsive to immunomodulation during early childhood. Dur-
ing the first year of open-label VP250 treatment in the placebo-
crossover group, 1 participant experienced a treatment-related
event reported as anaphylaxis (coughing and excessive conjunc-
tival tearing), which did not require epinephrine treatment or led
to study discontinuation.

Among participants receiving a second year of VP250 treat-
ment, there were no reported treatment-related anaphylaxis or
systemic allergic events, treatment-related TEAEs that led to
study withdrawal, and no serious treatment-related TEAEs. The
frequency and severity of treatment-related local application-site
reactions decreased from year 1 to year 2 of active treatment.

The retention rate was high (87%), with most EPITOPE
participants opting to enroll in this OLE study before the
unblinding of their treatment arm in EPITOPE. In addition,
overall compliance rates during this study were also high
(approximately 95% in both groups), and only 1 participant,
originally randomized to placebo in the dose-ranging substudy,
discontinued due to an AE. This suggests that VP250 is well
tolerated, and daily use can be easily maintained through at least
2 years.

These results represent the first long-term data for toddlers
aged 1 through 3 years (at study initiation) using VP250. These
findings align with the long-term open-label efficacy and safety
data of VP250 from the phase 3 PEOPLE study in 4- to 11-year-
olds and the phase 2 OLFUS-VIPES study in 6- to 55-year-
olds.28,32 Final results of the EPITOPE OLE will be available at
the completion of 3 years of treatment for all participants. Taken
together, these data contribute to the evidence from more than
1300 peanut-allergic participants demonstrating that long-term
VP250 treatment has the potential to provide additional bene-
fits with a consistent safety profile. Furthermore, based on this
growing body of evidence, the European Academy of Allergy and
Clinical Immunology recently updated their guidelines to
recommend EPIT with the patch for treating PA in children and
adolescents, once approved by regulatory authorities.33

This study has limitations. First, the results presented here are
from the OLE study, which typically involve a population
enriched with participants who responded favorably to treatment
during the initial 12-month placebo-controlled phase. However,
this limitation is partially mitigated by the high proportion of
participants who chose to enter the OLE study. Furthermore, at
the time of entry to the OLE study, participants and investigators
remained blinded to the initial treatment allocation in
EPITOPE. Second, the COVID-19 pandemic coincided with
the trial, potentially causing delays that pushed participants
outside the protocol-specified timeframe for scheduled study
visits. These delays may have also influenced some participants’
decisions not to enroll in the OLE study, despite having
completed EPITOPE.
CONCLUSIONS
Like other forms of allergen-specific immunotherapy, EPIT

with the VIASKIN patch is designed to desensitize the immune
system through repeated allergen exposure over time and typi-
cally over several years. The EPITOPE OLE study provides
evidence that VP250 treatment for up to 24 months is well
tolerated with a consistent safety profile and further increases
peanut desensitization in children aged 1 through 3 years. The
second year of treatment showed enhanced protection, with
increased median ED and fewer treatment-related AEs. These
results, demonstrating continued benefit beyond 1 year, align
with prior VP250 studies in an older population as well as with
long-term experience with subcutaneous immunotherapy for
inhalant and venom allergies. EPITOPE placebo participants
who received 12 months of open-label VP250 had nearly iden-
tical safety and efficacy results to the EPITOPE VP250 treat-
ment arm, confirming the robustness and reproducibility of these
findings. Overall, findings from the OLE study suggest that
VP250, if approved, could be an effective and safe treatment
option for PA in young children.
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FIGURE E1. Study schema. EPITOPE was a phase 3 randomized double-blind, placebo-controlled study in children aged 1 through 3 years
with confirmed peanut allergy. A total of 362 participants were randomized 2:1 to receive 12 months of EPITwith either VIASKIN peanut
250 mg (VP250) or placebo. A dose-ranging substudy was conducted before initiating EPITOPE in which 51 peanut-allergic children aged
1 through 3 years were randomized 2:2:1 to receive the VIASKIN patch for 12 months at a dose of 100 mg or 250 mg of peanut protein or
placebo. Eligible participants were invited to enter the open-label extension to receive up to 36 months of treatment with VP250. Double-
blind, placebo-controlled food challenges (DBPCFCs) were performed every 12 months.



FIGURE E2. Percentage of responders by the efficacy criterion in the VP250þVP250 group. The percentage of responders for each
efficacy endpoint is shown for the participants receiving 24 months of treatment with VP250. Prespecified sensitivity analyses of the
efficacy endpoints were defined as follows: Missing¼failure: participants with missing endpoint are considered as failure. Last obser-
vation carried forward (LOCF): participants with missing endpoint are imputed using the last observation carried forward where, if the
month 24 endpoint is missing, then it will be imputed with the month 12 endpoint results, and if the month 12 endpoint is missing, then it
will be imputed as failure (ie, baseline result). Multiple imputation: participants with missing endpoint are multiply imputed using a logistic
regression model with prognostic factors (age, baseline IgE, baseline ED, and month 12 ED). DBPCFC, Double-blind, placebo-controlled
food challenge; ED, eliciting dose; VP250, VIASKIN patch containing 250 mg of peanut protein.
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FIGURE E3. Percentage of responders by the efficacy criterion in the placeboþVP250 group. The percentage of responders for each
efficacy endpoint is shown for the participants receiving 12 months of placebo in EPITOPE followed by 12 months of treatment with
VP250 in the open-label extension. Prespecified sensitivity analyses of the efficacy endpoints were defined as follows: Missing¼failure:
participants with missing endpoint are considered as failure. Last observation carried forward (LOCF): participants with missing endpoint
are imputed using the last observation carried forward where, if the month 24 endpoint is missing, then it will be imputed with the month
12 endpoint results, and if the month 12 endpoint is missing, then it will be imputed as failure (ie, baseline result). Multiple imputation:
participants with missing endpoint are multiply imputed using a logistic regression model with prognostic factors (age, baseline IgE,
baseline ED, and month 12 ED). DBPCFC, double-blind, placebo-controlled food challenge; ED, eliciting dose; VP250, VIASKIN patch
containing 250 mg of peanut protein.
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TABLE E1. EPITOPE baseline demographics and participant characteristics between participants enrolled in the OLE study versus not
enrolled

Enrolled in OLE

(n [ 266)

Not enrolled in OLE

(n [ 96)

Total

(N [ 362) P value

Age (y) .4513*

n 266 96 362

Mean (SD) 2.5 (0.9) 2.4 (0.9) 2.5 (0.9)

Median 2.5 2.4 2.5

Q1, Q3 1.7, 3.2 1.7, 3.1 1.7, 3.2

Range 1.0-3.9 1.0-3.9 1.0-3.9

Sex, n (%) .8038†

F 84 (31.6) 29 (30.2) 113 (31.2)

M 182 (68.4) 67 (69.8) 249 (68.8)

Race, n (%) .1524†

Missing 9 5 14

Asian 50 (19.5) 15 (16.5) 65 (18.7)

Black or African American 0 2 (2.2) 2 (0.6)

Native Hawaiian or other Pacific Islander 2 (0.8) 0 2 (0.6)

Other 37 (14.4) 13 (14.3) 50 (14.4)

White 168 (65.4) 61 (67.0) 229 (65.8)

Baseline IgE peanut (kUA/L) .0018*

n 266 96 362

Mean (SD) 58.3 (139.2) 77.1 (135.9) 63.3 (138.4)

Median 11.4 22.6 14.2

Q1, Q3 3.7, 52.9 7.9, 75.6 4.2, 61.8

Range 0.7-1031.0 0.9-877.0 0.7-1031.0

Baseline IgG4 (mg/L) .0035*

n 258 96 354

Mean (SD) 1.6 (5.8) 1.9 (2.9) 1.7 (5.1)

Median 0.3 0.7 0.4

Q1, Q3 0.1, 1.0 0.2, 1.7 0.1, 1.1

Range 0.1-76.7 0.1-14.2 0.1-76.7

Baseline mean wheal diameter (mm) .5388*

n 266 96 362

Mean (SD) 10.6 (3.5) 10.4 (3.5) 10.6 (3.5)

Median 10.0 9.3 10.0

Q1, Q3 8.0, 12.5 8.0, 12.3 8.0, 12.5

Range 5.0-27.5 5.0-28.0 5.0-28.0

Baseline ED, n (%) .2799z
1 6 (2.3) 2 (2.1) 8 (2.2)

3 16 (6.0) 4 (4.2) 20 (5.5)

10 25 (9.4) 14 (14.6) 39 (10.8)

30 31 (11.7) 13 (13.5) 44 (12.2)

100 79 (29.7) 30 (31.3) 109 (30.1)

300 109 (41.0) 33 (34.4) 142 (39.2)

Ongoing MH of asthma, n (%) .0034†

N 227 (85.3) 69 (71.9) 296 (81.8)

Y 39 (14.7) 27 (28.1) 66 (18.2)

Ongoing MH of eczema, n (%) .5323†

N 55 (20.7) 17 (17.7) 72 (19.9)

Y 211 (79.3) 79 (82.3) 290 (80.1)

Ongoing MH of rhinitis, n (%) .9777†

N 213 (80.1) 77 (80.2) 290 (80.1)

Y 53 (19.9) 19 (19.8) 72 (19.9)

Ongoing MH of food allergy other than peanut, n (%) .5819†

N 86 (32.3) 34 (35.4) 120 (33.1)

Y 180 (67.7) 62 (64.6) 242 (66.9)

(continued)

J ALLERGY CLIN IMMUNOL PRACT
VOLUME 13, NUMBER 5

GREENHAWT ETAL 1187.e4



TABLE E1. (Continued)

Enrolled in OLE

(n [ 266)

Not enrolled in OLE

(n [ 96)

Total

(N [ 362) P value

Responder primary analysis (missing ¼ failure imputation), n (%) <.0001†

N 102 (38.3) 64 (66.7) 166 (45.9)

Y 164 (61.7) 32 (33.3) 196 (54.1)

Report generated on June 12, 2024.
Percentages are calculated on nonmissing data.
ED, Eliciting dose; MH, medical history; OLE, open-label extension; Q1, first quartile; Q3, third quartile; SD, standard deviation.
*Kruskal-Wallis.
†c2.
zWilcoxon.
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TABLE E4. Adverse events in participants who enrolled in the OLE
study and were initially randomized to placebo, by year of
treatment

Adverse event category, n (%)

Placebo D VP250 (N [ 91)

Year 1 of

treatment

Year 2 of

treatment

TEAEs 91 (100) 90 (98.9)

Treatment-related TEAEs 87 (95.6) 87 (95.6)

Serious TEAEs 2 (2.2) 2 (2.2)

Treatment-related serious TEAEs 0 1 (1.1)

TEAEs leading to permanent study
treatment discontinuation

0 0

Treatment-related local TEAEs 86 (94.5) 85 (93.4)

Severe treatment-related local TEAEs 8 (8.8) 15 (16.5)

Treatment-emergent local AESI 12 (13.2) 2 (2.2)

Anaphylactic reaction 3 (3.3) 6 (6.6)

Treatment-related anaphylactic reaction 0 1 (1.1)

TEAE leading to epinephrine use 7 (7.7) 7 (7.7)

Treatment-related TEAE leading
to epinephrine use

0 0

AESI, Adverse event of special interest; OLE, open-label extension; TEAE,
treatment-emergent adverse event; VP250, VIASKIN patch containing 250 mg of
peanut protein.

TABLE E2. Efficacy outcomes for all participants (EPITOPE and
the dose-ranging substudy), by treatment arm

VP100/VP250 D VP250

(N [ 205), n (%)

Placebo D VP250

(N [ 99), n (%)

Participants who started
the M24 peanut FC

195 (95.1) 84 (84.8)

ED �1000 mg n ¼ 189
153 (81.0)

n ¼ 81
51 (63.0)

ED �2000 mg n ¼ 181
112 (61.9)

n ¼ 80
29 (36.3)

Completed DBPCFC
without meeting
stopping criteria

n ¼ 181
96 (53.0)

n ¼ 80
23 (28.8)

Treatment responder n ¼ 190
159 (83.7)

n ¼ 81
55 (67.9)

DBPCFC, double-blind, placebo-controlled food challenge; ED, eliciting dose; FC,
food challenge; M, month; VP250, VIASKIN patch containing 250 mg of peanut
protein.

TABLE E3. Grading of local skin reactions, by year and treatment
group

Worst

grading,

n (%)

VP250 D VP250 (N [ 175) Placebo D VP250 (N [ 91)

Year 1 of

treatment

Year 2 of

treatment

Year 1 of

treatment

Year 2 of

treatment

Grade 0 3 (1.7) 18 (10.3) 20 (22.0) 5 (5.5)

Grade 1 61 (34.9) 108 (61.7) 58 (63.7) 44 (48.4)

Grade 2 89 (50.9) 47 (26.9) 12 (13.2) 37 (40.7)

Grade 3 22 (12.6) 2 (1.1) 1 (1.1) 5 (5.5)

Grade 4 0 0 0 0

VP250, VIASKIN patch containing 250 mg of peanut protein.
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TABLE E5. Adverse events in all participants (EPITOPE and dose-ranging substudy), by year and treatment group

Adverse event category, n (%)

VP100/VP250 D VP250 (N [ 205) Placebo D VP250 (N [ 99)

Year 1 of treatment Year 2 of treatment Year 1 of treatment Year 2 of treatment

TEAEs 205 (100) 200 (97.6) 99 (100) 98 (99.0)

Treatment-related TEAEs 205 (100) 183 (89.3) 94 (94.9) 95 (96.0)

Serious TEAEs 17 (8.3) 7 (3.4) 2 (2.0) 3 (3.0)

Treatment-related serious TEAEs 1 (0.5) 0 0 1 (1.0)

TEAEs leading to permanent study
treatment discontinuation

0 0 0 1 (1.0)

Treatment-related local TEAEs 204 (99.5) 183 (89.3) 92 (92.9) 93 (93.9)

Severe treatment-related local TEAEs 37 (18.0) 9 (4.4) 8 (8.1) 16 (16.2)

Treatment-emergent local AESI 43 (21.0) 27 (13.2) 13 (13.1) 2 (2.0)

Anaphylactic reaction 15 (7.3) 15 (7.3) 3 (3.0) 7 (7.1)

Treatment-related anaphylactic reaction 4 (2.0) 0 0 1 (1.0)

TEAE leading to epinephrine use 19 (9.3) 12 (5.9) 7 (7.1) 7 (7.1)

Treatment-related TEAE leading to epinephrine use 2 (1.0) 0 0 0

AESI, Adverse event of special interest; TEAE, treatment-emergent adverse event; VP250, VIASKIN patch containing 250 mg of peanut protein.
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