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• 4-5% of children have a food allergy
• Massive impact on quality of life
• Increasing incidence of severe reactions
• Rise from 2.1 to 9.2 admissions/100 000 popln per 

yr in under 15s in 20 years
• 10-20 deaths from anaphylaxis in UK each year

Conrado et al, BMJ 2021



Managing Food Allergy
• Allergen avoidance 

• Emergency management

• Dietetic Support

• Management of co-morbidities



2006
• Avoid allergenic foods in hope of prevention

• Strictly avoid allergens

• Ensure nutritional sufficiency

• Educate on management of reactions

• Wait and watch for development of tolerance

2024
• Early active introduction to induce tolerance 

before allergy develops

• Ensure nutritional sufficiency

• Educate on management of reactions

• Reducing the need for unnecessary restriction

• Active attempts to induce tolerance



Impetus to do better

•Food allergy is common 

•Has a negative impact on quality of life

•Avoidance is difficult 

•Accidents are common & reactions are unpredictable

• Incidence of severe reactions increasing 

•These can have impact on Quality of Llife

Bock & Adkins, J Allergy Clin Immunol 1989; 83: 900-4
Sicherer et al, Pediatrics 1998; 102: e6
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How can we do better

• Basic tolerance induction

• Oral immunotherapy (OIT)

• Novel approaches to tolerance induction



All mild

2 phenotypes of milk and egg allergy

• Mild phenotype – tolerant of baked milk (75%). No severe reactions reported. Smaller 
SPT/IgE, less persistent. Regular exposure may speed up tolerance. 

• Severe phenotype – intolerant of heated milk (25%), severe reactions reported

• Individual reactivity hard to predict & potentially fatal….

Nowak-Wegrzyn A et al. JACI, August 2008

100 Milk allergic children (2-17 yrs) with +ve allergy tests



How can we do better

• Basic tolerance induction

• Oral immunotherapy (OIT)

• Novel approaches to tolerance induction



13 yr boy

• Anaphylaxis to egg

• >150 ‘attacks of poisoning’



Background to Immunotherapy
• Attempts at injection immunotherapy for food allergy

• sporadic success, severe adverse effects
• largely abandoned with unaltered foods

• Reports of oral desensitization for food allergy began to emerge 30 years 
ago
• standardized protocol for successful gradual milk 
    desensitization
• case reports of rush desensitization
• no assessment of immunological changes
• not widely adopted

• Explosion of published research over the last 15-20 yrs
• many uncontrolled and now several controlled studies
• Focus on oral route
• consistently demonstrate increased threshold, possible tolerance, favourable immunological 

changes
• encouraging safety profile

Oppenheimer et al, J Allergy Clin Immunol 1992;

Nelson et al, J Allergy Clin Immunol 1997



Efficacy - Terminology

• Desensitisation
• Reversible state 
• Effector cells less reactive 
• Increases threshold of reactivity
• Relies on regular exposure ie once immunotherapy is discontinued, previous clinical reactivity 

returns
• consistently achievable with OIT

• Tolerance or ‘sustained unresponsiveness’
• Patients can eat as much of the allergen as they want
• Patients can stop and start eating the allergen
• Patients have no need for regular therapy
• As no agreement on the exact period of food avoidance after treatment, defining tolerance, 

the studies report on sustained unresponsiveness (SU)
• Hard to achieve with OIT



General Principles - All published studies take similar approach

• Confirmation of clinical hypersensitivity
• history, skin and/or blood testing, oral food challenge

• Induction phase
• gradual increase in daily intake

• Maintenance phase
• continued ingestion of pre-determined dose to maintain desensitized state



Allergy to peanut. Risk of reaction due to accidental exposure.

Modelling suggests that increasing threshold doses decreases the 
risk of reactions

1 3 10 30 100 300 1000

1 0% 22.7% 46.8% 68.7% 90.4% 99.5% 99.9%

3 0% 31.1% 59.5% 87.6% 99.4% 99.9%

10 0% 41.2% 82.0% 99.1% 99.9%

30 0% 69.5% 98.5% 99.9%

100 0% 94.9% 99.9%

300 0% 98.6%

1000 0%
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Post-immunotherapy ED (mg peanut protein)

Decrease in risk of reaction as a function of increasing ED (e.g.: ice cream)

Achieving thresholds of 300 mg (from < 100 mg) and 1000 mg of peanut protein
• is clinically relevant
• reduces the risk to experience an allergic reaction in a clinically meaningful way

ED: Eliciting Dose
1. Baumert JL, et al. J Allergy Clin Immunol Pract. 2018;6:457-465.





17

ARTEMIS study design – children age 4-17

1. O’B Hourihane J, et al. Lancet Child Adolesc Health 2020;4(10):728-739. 
a. Subjects eligible for inclusion in long-term safety study of PALFORZIA (ARC008), subjects who received placebo can choose to move onto an up-dosing phase of PALFORZIA® 

treatment.

Screening 
DBPCFC

Prophylactic use of symptomatic therapies (e.g., H1 and/or H2 blockers) 
was prohibited throughout the study. Rescue use was allowed.
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ARTEMIS = AR101 Trial in Europe Measuring Oral Immunotherapy Success; DBPCFC = double-blind, placebo-controlled food challenge; IDE = initial dose escalation
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~3-Month Double-Blind 
Therapeutic Phase

Blinded 
assessor

2 weeks at each dose 
level; adjustments 

permitted

Double-Blind OIT Dose Escalation Phase
(in clinic) 

3:1 Randomisation
PALFORZIA:Placebo

IDE
Day 1

300 
mg

3 mg

IDE
Day 1

Up-dosing

3 mg 6 mg 12 mg
20 mg

40 mg

80 mg

120 mg

160 mg

200 mg

240 mg

300 mg

• Up-dosing combines in-clinic dose increases with 

at-home, once-a-day doses administered by the 

individual with peanut allergy or caregiver

• Up-dosing occurs at a minimum of 2 weeks over 

~6 months to accommodate temporary dose 

modifications
              

              PALFORZIA. Summary of Product Characteristics. 
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* p<0.0001 for H0:Treatment Difference = 0; H0, null hypothesis; DBPCFC = double-blind, placebo-controlled food challenge. The three-point Muraro grading scale was used to grade the severity of systemic allergic reactions.2 The Common 

Terminology Criteria for Adverse Events five-point grading criteria were used for coding adverse events and serious adverse events.  
1. O’B Hourihane J, et al. Lancet Child Adolesc Health 2020; 4(10):728-739. 2. Muraro A, et al. Allergy 2018; 73:1792–800. 3.CTCAE v5.0. Available at 

htttps://ctep.cancer.gov/protocoldevelopment/electronic_applications/docs/CTCAE_v5_Quick_Reference_8.5x11.pdf (accessed April 2021)
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tolerate 600 mg at 
exit DBPCFC with no 

more than mild 
allergic symptoms

tolerate 300 mg at 
exit DBPCFC with no 

more than mild 
allergic symptoms

*
*

*
*

ARTEMIS: efficacy
ITT population: PALFORZIA®, n=132; placebo, n=43
Completer population: PALFORZIA, n=106; placebo, n=40
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PALFORZIA

PALFORZIA

Placebo
Placebo

Placebo Placebo

Placebo Placebo
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ARTEMIS: safety (ITT)

Number (%) of subjects with at least one: PALFORZIA® (n=132) Placebo (n=43)

TEAEs 130 (98.5%) 42 (97.7%)

Mild 66 (50.0%) 24 (55.8%)

Moderate 63 (47.7%) 18 (41.9%)

Severe 1 (0.8%) 0 (0.0%)

Systemic allergic reaction 16 (12.1%) 1 (2.3%)

Mild 8 (6.1%) 1 (2.3%)

Moderate 8 (6.1%) 0 (0.0%)

Severe 0 (0.0%) 0 (0.0%)

a Unrelated to study drug, mild in severity and did not lead to discontinuation. b Investigator-identified reactions involving more than 1 body system. The 3-point Muraro grading scale was used for grading the severity of systemic allergic reactions. 
Allergy. 2018. 73(9):1792-1800. cA single PALFORZIA-treated subject discontinued as a result of the event. d Anaphylaxis as per regulatory guidance. N Engl J Med. 2018;379(21):1991-2001. 
ITT, intent-to-treat; AE, adverse event; GI, gastrointestinal; SAR, systemic allergic reactions; SAE, serious adverse event; SUSARs, serious unexpected serious adverse reactions; TEAE, treatment emergent adverse events.

1. O’B Hourihane J, et al. Lancet Child Adolesc Health 2020;4(10):728-739. 
 



Real-World Effectiveness 
Analysis of Preschool Peanut 
Oral Immunotherapy
• Children aged 1-6 years

• 243/270 (90%) achieved maintenance dosing

• 11/270 required a dose of adrenaline

• 1 severe reaction in 41,020 doses assessed

• After 1 year of maintenance:
• 78.6% tolerated at least 4000mg at OFC 

• 98.3% tolerated at least 1000mg at OFC

• “peanut OIT should be considered as possible standard of care for 
preschool children”

Soller et al, J Allergy Clin Immunol Pract 2021; 7: 2759-67



IMPACT trial    Jones et al. Lancet 2022. 

• RCT across 5 US academic medical centres

• Included children aged 12-48/12 who reacted to 500mg or less peanut 
protein

• Randomised 2:1 to peanut OIT or placebo

• OIT to 2000mg for 134 weeks followed by 26 weeks avoidance

• Primary outcomes
• Desensitization (pass 5000mg OFD at 134 weeks)

• Remission (pass 5000mg OFD at 160 weeks, after 26 weeks of avoidance)



Results

• 146 randomized

• 96 OIT:50 controls

• Median age 39 months

• 21 (22%) on OIT used AAI 
but only 5 participants 
described severe 
reactions

• OIT led to decreased 
peanut IgE and increased 
peanut IgG4



Predictors for desensitization and remission

• Lower age

• Lower IgE

• Higher IgG4



But this still needs… 

• Additional service capacity

• Additional speciality expertise/training

• Additional investment

• Shared decision making



Shared decision making (SDM)

• Healthcare decisions are not always 
straightforward – no ‘right’ answer

• Need to consider benefits, risks, alternative 
and option to do nothing

• What is ‘best’ will depend on values and 
preferences of the patient

• SDM is the process where patient and clinician 
contribute to try and achieve the best possible 
outcome

• An iterative process involving motivated 
patients and well-informed clinicians

EXPERTISE

SHARED DECISION

• Diagnosis

• Treatment options

• Potential benefits

• Potential harms

• Expectations of 
treatment

• Values

• Lifestyle 
preferences (may 
depend on current 
social situation)

• Previous related 
medical 
experiences

Healthcare Provider Patient



How can we do better

• Basic tolerance induction

• Oral immunotherapy (OIT)

• Novel approaches to tolerance induction



Epicutanous immunotherapy

Viaskin Peanut. Mode of action. Use during clinical trials.

Water loss and solubilization

Use during phase III clinical trials 3-4:

• Single, daily dose, 250 µg investigational Viaskin Peanut applied to 
the child’s back (3 years of treatment ≈ 1 peanut)

• Small patch, ~3.4 x 3.4 cm

• No protocol mandated restrictions:
– No observation period following applications
– No restriction on activities such as exercise or bath / shower
– No disruption during viral infections with fever /other illness 

or asthma exacerbation

• No oral consumption/ingestion of peanut required

Day 1 Week 1 Week 2 Week 3+

Study site Home

1st patch applied 6 hours/day 12 hours/day 24+/-4  hours/day

Condensation 
chamber

Solubilized 
antigen

Viaskin Peanut is under clinical investigation and has not been approved for marketing by any health or regulatory authority.

*Per the clinical trial protocol, the first patch is applied for 3 hours under medical supervision at the study site. The daily application duration time is then gradually increased at home.
1. Fleischer DM, et al. Allergy Asthma Proc. 2020;41:278-284.. 2. Bird JA, et al. WAO J. 2018;11:38. doi.org/10.1186/s40413-018-0215-2.. 3. Fleischer DM, et al. Allergy Asthma Proc. 2020;41:1-10 4. Fleischer DM, Greenhawt M, Sussman G, et al. Effect of Epicutaneous 
Immunotherapy vs Placebo on Reaction to Peanut Protein Ingestion Among Children With Peanut Allergy: The PEPITES Randomized Clinical Trial. JAMA. 2019;321(10):946–955. doi:10.1001/jama.2019.1113

Mode of action1-3

Skin dendritic cell (e.g. 
Langerhans cell)



VIASKINTM Peanut – Toddler 1-3 years old

Phase III EPITOPE - Design

CRD, cumulative reactive dose; DBPCFC, double-blind, placebo-controlled food challenge; sIgE, specific immunoglobulin E; SPT, skin prick test.

Epicutaneous immunotherapy and Viaskin  (VP250) are under clinical investigation and have not been approved for marketing by any health or regulatory authority.
Greenhawt et al. N Engl J Med 2023;388:1755-66. DOI: 10.1056/NEJMoa2212895.

Phase 3 Global Study

• 362 peanut-allergic toddlers (aged 1 to <4 years) 
• 51 sites in Australia, Canada, Europe, and US
• Key inclusion criteria: baseline ED ≤300 mg, sIgE 

>0.7 kU/L, and SPT ≥6 mm
•  Participants randomized 2:1 to VP250 or placebo 

daily for 12 months 
• M0 and M12 DBPCFC per PRACTALL guidelines

VP250

Placebo

Randomized 2:1

Month 0
▲

Month 12
▲▲DBPCFC

Patients invited to continue with
EPOPEX (open label extension)

M12 10 30 100 300 1000 2000

M0 1 10 30 1003

Primary endpoint

3

mg peanut proteins300

Percent difference in responders between VP250 and placebo

Other endpoints

Secondary endpoints:
• Change from baseline to month 12 in the cumulative reactive dose and 

eliciting dose
Other secondary endpoints:
• % reaching ED ≥1000 mg at M12
• % reaching CRD ≥3444 mg at M12
• Change in severity of symptoms during DBPCFC from baseline to M12



VIASKINTM Peanut – Toddler 1-3 years old

Phase III EPITOPE – Exposure. Efficacy results 

DBPCFC=double-blind, placebo-controlled food challenge; ED=eliciting dose; SPT=Skin Prick Test
Greenhawt et al. N Engl J Med 2023;388:1755-66. DOI: 10.1056/NEJMoa2212895.

Epicutaneous immunotherapy and Viaskin are under clinical investigation and have not yet been approved by any health or regulatory authority.

After one year of treatment, 
67% of the subjects reached the prespecified ED 

(Treatment responders)
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VIASKINTM Peanut – Toddler 1-3 years old

Phase III EPITOPE - Efficacy results

5.1%
16.0%

6.1% 6.0%

14.3%

20.5%

68.4% 71.0%
52.0%

51.0%

25.5% 23.0% 28.6%

12.5%

0%

20%

40%

60%

80%

100%

Placebo Viaskin Peanut Placebo Viaskin Peanut

Severe

Moderate

Mild

Absent

Maximum Symptom Severity During DBPCFC

Baseline Month 12

P=0.911 p<0.001

Epicutaneous immunotherapy and Viaskin are under clinical investigation and have not yet been approved by any health or regulatory authority.

Greenhawt et al. N Engl J Med 2023;388:1755-66. DOI: 10.1056/NEJMoa2212895.



VIASKINTM Peanut – Toddler 1-3 years old

Phase III EPITOPE – Treatment Compliance and safety results

✓ Treatment compliance: high and comparable between groups,  mean 97.0%

✓ Seven (2.9%) active  group and 0 in placebo group discontinued due to treatment-related TEAEs

✓ TEAEs consisted primarily of mild to moderate local skin reactions (erythema, pruritus, swelling) that decreased in 
frequency with time

✓ Serious adverse events (SAEs) in 8.6% in the active vs 2.5% in the placebo group

✓ Anaphylaxis considered related to treatment was reported in 4 participants (1.6%), all in the active arm

▪ All events were mild or moderate in severity

▪ Three (1.2%) received 1 dose of epinephrine, 1 not treated with epinephrine

Greenhawt et al. N Engl J Med 2023;388:1755-66. DOI: 10.1056/NEJMoa2212895.

Epicutaneous immunotherapy and Viaskin are under clinical investigation and have not yet been approved by any health or regulatory authority.



Efficacy, safety, and durability of peanut 
sublingual immunotherapy in peanut-
allergic children

• Sublingual immunotherapy is well established for 
respiratory allergens

• Excellent safety profile with only tiny doses 
involved

• No requirement for restriction of activity around 
dosing

• Less supervised dosing required
• Very little data on food SLIT 

Kim et al, JACI 2023

• 47/54 (87%) challenge proven PA aged 1-11 
completed 48-month course with 4mg maintenance 
followed by OFC

• mean successfully consumed dose (SCD) increased 
from 48 to 2723 mg of peanut protein

• 70% reached SCD > 800 mg & 36% >5000 mg
• median time to loss of clinically significant 

desensitization was 22 weeks
• No severe reactions/AAI used



Kim et al, JACI 2023





• Phase 1 studies
• Precise doses are delivered from 

allergen cartridges. The powder 
doses are mixed into food and 
eaten.

• Device enables much smaller 
dose increments, unconstrained 
by the fixed formulations of pull-
apart capsules

• Opportunity for home dosing

Home Dosing?





Summary

• The management of food allergy is rapidly evolving

• Profound change to the nature of a Paediatric Allergists work  

• We have passed the point where we can simply manage food 
allergy in a non-personalised way

• Trend towards earlier/more intervention

• Exciting developments on the horizon but major challenges for 
service delivery

• Increasingly central role for shared decision making
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