
University of Nebraska - Lincoln University of Nebraska - Lincoln 

DigitalCommons@University of Nebraska - Lincoln DigitalCommons@University of Nebraska - Lincoln 

Faculty Publications in Food Science and 
Technology Food Science and Technology Department 

2021 

Predicted number of peanut-allergic patients needed to treat with Predicted number of peanut-allergic patients needed to treat with 

epicutaneous immunotherapy (EPIT) to prevent one allergic epicutaneous immunotherapy (EPIT) to prevent one allergic 

reaction: A novel approach to assessing relevance reaction: A novel approach to assessing relevance 

Benjamin C. Remington 

Stef J. Koppelman 

Todd D. Green 

Gideon Lack 

Graham Roberts 

See next page for additional authors 

Follow this and additional works at: https://digitalcommons.unl.edu/foodsciefacpub 

 Part of the Food Science Commons 

This Article is brought to you for free and open access by the Food Science and Technology Department at 
DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in Faculty Publications in 
Food Science and Technology by an authorized administrator of DigitalCommons@University of Nebraska - 
Lincoln. 

https://digitalcommons.unl.edu/
https://digitalcommons.unl.edu/foodsciefacpub
https://digitalcommons.unl.edu/foodsciefacpub
https://digitalcommons.unl.edu/ag_foodsci
https://digitalcommons.unl.edu/foodsciefacpub?utm_source=digitalcommons.unl.edu%2Ffoodsciefacpub%2F526&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/84?utm_source=digitalcommons.unl.edu%2Ffoodsciefacpub%2F526&utm_medium=PDF&utm_campaign=PDFCoverPages


Authors Authors 
Benjamin C. Remington, Stef J. Koppelman, Todd D. Green, Gideon Lack, Graham Roberts, and Dianne E. 
Campbell 



    |  3223LETTERS

Correspondence
Takashi Sakai, Department of Dermatology and Allergy, 

Christine Kühne-Center for Allergy Research and Education 
(CK-CARE), University Hospital Bonn, Venusberg-Campus 1, 

Bonn 53127, Germany.
Department of Dermatology, Faculty of Medicine, Oita 

University, 1-1 Idaigaoka, Hasama-machi, Yufu-shi, Oita 879-
5593, Japan.

Email: t-sakai@oita-u.ac.jp

ORCID
Takashi Sakai   https://orcid.org/0000-0001-7128-3237 
Thomas Bieber   https://orcid.org/0000-0002-8800-3817 

R E FE R E N C E S
	 1.	 Arkwright PD, Mughal MZ. Vertebral, pelvic, and hip fracture 

risk in adults with severe atopic dermatitis. J Allergy Clin Immunol. 
2020;145(2):487-488.

	 2.	 Azizieh FY, Shehab D, Jarallah KA, Gupta R, Raghupathy R. 
Circulatory levels of RANKL, OPG, and oxidative stress markers in 
postmenopausal women with normal or low bone mineral density. 
Biomark Insights. 2019;14:1177271919843825.

	 3.	 Ali R, Hammad A, El-Nahrery E, Hamdy N, Elhawary AK, Eid R. Serum 
RANKL, osteoprotegerin (OPG) and RANKL/OPG ratio in children 
with systemic lupus erythematosus. Lupus. 2019;28(10):1233-1242.

	 4.	 Raimondo A, Lembo S, Di Caprio R, et al. Psoriatic cutaneous inflam-
mation promotes human monocyte differentiation into active osteo-
clasts, facilitating bone damage. Eur J Immunol. 2017;47(6):1062-1074.

	 5.	 Wasilewska A, Rybi-Szuminska A, Zoch-Zwierz W. Serum RANKL, 
osteoprotegerin (OPG), and RANKL/OPG ratio in nephrotic chil-
dren. Pediatr Nephrol. 2010;25(10):2067-2075.

	 6.	 Bieber T, Traidl-Hoffmann C, Schäppi G, Lauener R, Akdis C, 
Schmid-Grendlmeier P. Unraveling the complexity of atopic der-
matitis: the CK-CARE approach toward precision medicine. Allergy. 
2020;75(11):2936-2938.

SUPPORTING INFORMATION
Additional supporting information may be found online in the 
Supporting Information section.

DOI: 10.1111/all.14973  

© 2021 EAACI and John Wiley and Sons A/S. Published by John Wiley and Sons Ltd.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in 
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

Predicted number of peanut-allergic patients needed to treat 
with epicutaneous immunotherapy (EPIT) to prevent one 
allergic reaction: A novel approach to assessing relevance

To the Editor,
Peanut allergy is a generally persistent,1 sometimes life-threatening 
food allergy. With no treatments to date demonstrating the ability 
to cure peanut allergy, the focus has been on providing a level of 
protection against accidental exposure reactions through desensi-
tization, defined as an increase in the reaction or eliciting dose (ED) 
threshold.2–4 In a previously published quantitative risk assessment, 
modeling demonstrated an approximately 73–78% relative reduc-
tion per eating occasion in risk of reaction to peanut-contaminated 
packaged food products, with no change seen in the placebo group.5 
In this study, we sought to model the predicted number needed to 
treat (NNT) in order to prevent an allergic reaction when consum-
ing peanut-contaminated food products in the UK, as well as the 
predicted NNT for the prevention of a moderate/severe allergic 
reaction (grade 2 or 3) as defined by a task force of the European 
Academy of Allergy and Clinical Immunology (EAACI) Food Allergy 
and Anaphylaxis Initiative.6

Population-based quantitative risk assessments using Monte 
Carlo simulations were utilized to model allergic reactions to pea-
nut on a yearly basis (Figure  1; Table  S1). Four primary inputs for 
the risk assessment were (1) the study-population dose distributions 

at baseline and 12-month double-blind, placebo-controlled food 
challenges (DBPCFCs) (with 95% confidence intervals), (2) consump-
tion of a food product (frequency of consumption and amount), (3) 
concentration of peanut if the consumed product is contaminated, 
and (4) the proportion of peanut-allergic reactions by each severity 
group. United Kingdom consumption patterns were estimated for six 
food product categories (cookies, pastries, ice cream, salty snacks, 
rice-based meals, and chocolate [Table S2]) for which data are avail-
able and the total number of allergic reactions due to the unintended 
presence of peanut protein in one of these products was predicted 
on a yearly basis (365 days of potential exposure to peanut simulated 
for 1000 peanut-allergic individuals). Clinical data were utilized from 
a double-blind, placebo-controlled phase 3 study population of chil-
dren, aged 4–11 years, treated with epicutaneous immunotherapy 
(EPIT) for 12 months with either a patch containing 250 µg peanut 
protein (DBV712 250 µg patch)or a placebo patch.2,5 The concen-
tration of peanut, if the consumed product is contaminated, was 
estimated from peanut protein concentrations in North American 
and European food retail surveys as previously summarized.5 The 
simulation was repeated 50 times per study population to account 
for variability and uncertainties within input variables (Table  S1). 
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The NNT in order to prevent one allergic reaction when consuming 
peanut-contaminated food products in the UK was then calculated.

The NNT to prevent a predicted moderate or severe reaction 
(as defined above)6 was also calculated. In order to estimate the 
proportion of allergic reactions occurring due to accidental peanut 
consumption, which would result in a moderate and/or severe al-
lergic reaction, a review of the relevant literature was performed. 
Of a total of 8 published studies identified, which reported epi-
sodes of peanut-allergic reactions by symptom classification, five 
studies were able to inform the population estimate of the propor-
tion of all peanut-triggered allergic reactions reported that would 
result in moderate/severe symptoms (grade 2/3). The estimated 
unweighted mean for moderate and severe reactions was 57.4% 
(minimum 38.7%, maximum 70.7%). Further details can be found 
in Table S3.

Overall, the predicted risk reductions from treatment with 
DBV712250  µg for 12  months gave a NNT of 5.5 for preven-
tion of an objective allergic reaction when consuming peanut-
contaminated packaged food products (Table  1) and a NNT of 
9.4 for prevention of a moderate/severe allergic reaction. By 
modeling using the baseline untreated population, 15.9% of the 
peanut-allergic individuals (159 of 1000 patients) were predicted 
to experience a mean total of 235 objective allergic reactions 
over the course of 1  year, with 136  moderate/severe reactions 
(Table S4). In contrast, the peanut-allergic population treated with 
the 12 months of DBV712 250 µg demonstrated a significant risk 
reduction, which resulted in 4.3% of individuals (43 of 1000 pa-
tients) predicted to experience a mean total of 53 objective aller-
gic reactions over the course of 1 year, with 30 moderate/severe 
reactions. The model predicts an average of 182 objective allergic 

F I G U R E  1  Visualization of the quantitative risk assessment model for NNT prediction

TA B L E  1  Mean estimates of predicted NNT values from 50 repeated model runs. The predicted NNTs (Q25, Q75) for prevention of an 
objective allergic reaction and prevention of a moderate/severe allergic reaction (grade 2 or 3) as defined by a task force of the European 
Academy of Allergy and Clinical Immunology (EAACI) Food Allergy and Anaphylaxis Initiative are shown. These are calculated within a 
model using the unweighted averages for the rates of occurrence per allergic reaction (57.4%) presented in Table S3, as well as the minimum 
(38.7%) and maximum (70.7%) rates of occurrence of moderate/severe allergic reactions per allergic reaction in the included studies

Predicted NNT to prevent an objective 
allergic reaction

Mean estimate from 
model (Q25, Q75)

Using the DBV712250 µg baseline 
timepoint (T0) for NNT calculation

5.5 (5.9, 5.1)

Using the placebo 12-month timepoint 
(P12) for NNT calculation

3.9 (4.6, 3.4)

Predicted NNT to prevent 
a moderate/severe allergic 
reaction

Mean estimate using 
unweighted average frequency 
of occurrence from literature 
review (Q25, Q75)

Mean estimate from model 
if using minimum frequency 
of occurrence from literature 
review (Q25, Q75)

Mean estimate from model if using 
maximum frequency of occurrence from 
literature review (Q25, Q75)

Using the DBV712250 µg 
baseline timepoint (T0) 
for NNT calculation

9.4 (10.3, 8.9) 14.5 (15.4, 13.3) 7.9 (8.5, 7.2)

Using the placebo 12-month 
timepoint (P12) for NNT 
calculation

6.8 (7.4, 5.9) 10.2 (11.8, 9) 5.4 (6.3, 4.9)
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reactions prevented per year for 1000 patients treated and pre-
vention of106  moderate/severe reactions per 1000 patients 
treated.

Epicutaneous daily patch treatment with DBV712 250  µg 
(approximately 1/1000 one peanut) for 12  months has previ-
ously been shown to result in a statistically significant increase 
in desensitization in peanut-allergic children 4–11  years com-
pared with placebo. Increasing the eliciting dose through desen-
sitization should reduce an individual's risk of a reaction to an 
accidental exposure. It is well known that the severity of an al-
lergic reaction to food ingestion is unpredictable and subject to 
influence of both known and unknown cofactors. The need for 
a universal severity grading system has previously been articu-
lated, and while there is general agreement that early adrenaline 
use is preferred, there is lack of agreement about exactly which 
signs/symptoms should rise to that level of treatment globally. 
We used existing consensus EAACI guidelines to identify the 
moderate and severe allergic reactions where such treatment 
may be appropriate, acknowledging that this is a decision point 
that is likely best individualized based on an individual's history 
and other risk factors. Acknowledging the above caveats and 
limitations of this literature-based analysis, here we sought to 
estimate the NNT associated with DBV712 250 µg in order to 
prevent the most clinically concerning allergic reactions (those 
rising to the level of moderate/severe and need for adrenaline) 
based on clinical experience reported from the literature. It is 
worth noting that the NNTs we have estimated compare favor-
ably with those derived from clinical trials involving other aller-
gic diseases, for example, prevention of asthma exacerbations/
hospitalizations with omalizumab and mepolizumab.7–9 It should 
be noted that a potential limitation to the modeling is that it was 
based upon treatment response to DBV712 in a population with 
an ED threshold at baseline to 300 mg or less, and may be differ-
ent for children with significantly higher pre-treatment thresh-
old. Another potential limitation affecting generalizability of the 
model is that the consumption data do not come from a selected 
peanut-allergic population, though it has been recently shown 
in a specific food consumption survey that intake levels of the 
general population represent those of food allergic patients.10 In 
addition, we rely on modeling data here because of the relatively 
small sample size and limited time frame of the phase 3 study, 
but the findings raise important “real-life” questions for further 
investigation.

In conclusion, the NNTs in this study predict a substantial risk 
reduction for allergic reactions, for both reactions of any severity 
as well as for moderate/severe allergic reactions, among peanut-
allergic children after 12 months of EPIT with DBV712 250 µg. The 
NNT is important in assessing the benefit/risk profile of a potential 
therapy, and our results support the potential real-world clinical 
relevance of this investigational immunotherapy.
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