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Our objectives today 

Upon completion of this activity, participants should be able to know about:

• natural history of CMA
• natural history of egg allergy
• natural history of peanut allergy
• natural history of wheat allergy 

• dietary influences on the acquisition of tolerance

• natural history in different food allergy phenotypes



Food allergy: outgrowth or persistence?

Getting tolerance

Natural history of mik allergy

Natural history of egg allergy

Natural history of peanut allergy

Clinical course of multiple food allergies 

Conclusions



Will my child get rid of food 
allergies?



Food allergy is an oral tolerance failure. 
What is food tolerance?

The physiologic response to a food 

✓ Dendritic cells 
✓ T-cells 
✓ B - cells
✓ S IgE
✓ Microbiome
✓ Food characteristics
✓ Food timing 
✓ Environmental factors
✓ [ ….. ]

Hamad A, Burks W. Oral tolerance and allergy. Semin Immunol. 2017;30:28‐35. 



Why is it important 
to predict food tolerance?

To…

… formulate a prognosis

… make decisions about immunomodulatory therapy 

… plan durable interventions for the prevention of accidental reactions in the 
family 

… plan durable interventions for the prevention of accidental reactions in the 
community 

…   evaluate the effect of immunomodulation interventions on the natural history.

Will my child get rid of food 
allergies?



Prevention failed. What now?

Potential targets to restore the physiologic 
response to a food: 
- Dendritic cells 
- T-cells 
- Microbiome
- Food characteristics
- Food timing 

Hamad A, Burks W. Oral tolerance and allergy. Semin Immunol. 2017;30:28‐35. 

Food allergy is an oral tolerance 
failure. 



Eiwegger T. Recent 
developments and 
highlights in food 
allergy. Allergy 
2019;74:2355-2367 

Mechanisms of food immunotherapy





Mota I. Cow's milk oral immunotherapy in real life: 8-year long-term
follow-up study. Asia Pac Allergy. 2018;8:e28.

OIT is time- and resource-consuming

Five hospital sessions 



Pajno GB. EAACI Guidelines 
on allergen 

immunotherapy: IgE-
mediated food allergy. 

Allergy. 2018;73:799-815

Factors making for a reaction in FA-AIT

• Empty stomach
• Irregular intake
• Exercise
• Infection 
• Medication use
• Menses  

• Suboptimal control of asthma 
or of allergic rhinitis 

• Treatment at home
• High sIgE 
• Wide skin reactivity



Mota I. Cow's milk oral immunotherapy in real life: 8-year long-term
follow-up study. Asia Pac Allergy. 2018;8:e28.

Reactions to milk OIT



Lucendo AJ. Relation between EoE and OIT for food allergy: a systemic
review and metanalysis. Ann Allergy Asthma Immunol 2014;113:624-9

Prevalence of eosinophilic esophagitis after OIT
in patients with IgE-mediated food allergy



Nurmatov U. 
Allergen immunotherapy for IgE-mediated
food allergy: a systematic review and 
meta-analysis. Allergy 2017;72:1133-1147.

Effectiveness of oral immunotherapy -
desensitization

• 23 trials: 18 RCTs,  5 CCTs 
• 22 of these trials meta-analyzed 
• 982 subjects 
• Benefit for children and mixed population on OIT 
• CM, HE, and peanut 
• Efficacy during treatment:  RR 0.14, 95% CI 0.08, 0.24 



Post-discontinuation effectiveness of oral 
immunotherapy

• 7 studies - only 4 included in the meta-analysis
• HE , 169 subjects
• CM, 25 subjects
• effectiveness assessed by OFC after 1 to 3 months of discontinuation of 

OIT
• Non- significant trend for longer-term benefits of OIT 

(RR 0.29, 95% CI 0.08, 1.13) 

Nurmatov U. Allergen immunotherapy
forIgE-mediated food allergy: a systematic
review and meta-analysis. Allergy 
2017;72:1133-1147.

FA-AIT gets desensitization, 
but not SU 



Pajno GB. EAACI Guidelines on allergen immunotherapy: IgE-mediated
food allergy. Allergy. 2018;73:799-815

Recommendations on efficacy of OIT in children 
with persistent allergy to other foods

a OIT for food allergy should only be undertaken in highly specialized clinical centers with expertise and facilities to safely deliver this therapy.



de Silva D; GA2LEN Food 
Allergy Guidelines Group. 
Allergen immunotherapy 

and/or biologicals for IgE-
mediated food allergy: A 

systematic review and meta-
analysis. Allergy. 

2022;77:1852-1862

Food Allergen immunotherapy: SR & meta-analysis

• 36 trials of immunotherapy  
• 2,126 subjects 



de Silva D; GA2LEN Food Allergy Guidelines Group. Allergen immunotherapy and/or biologicals for IgE-
mediated food allergy: A systematic review and meta-analysis. Allergy. 2022;77:1852-1862

OIT: effectiveness in desensitization & SH

• Benefit for desensitization in patients on OIT :
- peanut, RR 9.9,  CI 4.5.–21.4
- cow's milk, RR 5.7, CI 1.9–16.7
- hen's egg , RR 8.9, CI 4.4–18 

• Benefit for sustained hyporesponsiveness in patients on OIT :
- peanut, RR 8.75,  CI 1.2.–61.6
- cow's milk, no data
- hen's egg , RR 7.12,  CI 1.5.–82.7



de Silva D; GA2LEN Food Allergy Guidelines Group. Allergen 
immunotherapy and/or biologicals for IgE-mediated food allergy: A 

systematic review and meta-analysis. Allergy. 2022;77:1852-1862

OIT: adverse reactions 

• 7 comparisons examined the number of people experiencing adverse events
• OIT not associated with an increased number of AE
• data heterogeneous
• trend was also borderline, with P=0.06.



de Silva D; GA2LEN Food Allergy Guidelines Group. Allergen 
immunotherapy and/or biologicals for IgE-mediated food allergy: A 

systematic review and meta-analysis. Allergy. 2022;77:1852-1862

OIT: adverse reactions 

• 3 comparisons examined the number of people experiencing anaphylaxis

5 comparisons examined the number of people given intravenous adrenaline for 
anaphylaxis during the study period.



Pajno GB. EAACI Guidelines on allergen 
immunotherapy: IgE-mediated food

allergy. Allergy. 2018;73:799-815

Safety of FA-AIT



The ideal study 
on natural history of food allergy

1. A standardized phenotype

2. A precise population

3. Prospective design

4. Repeated oral food challenges 

5. OFCs tests must be at predetermined intervals.



Food allergy: outgrowth or persistence?

Getting tolerance

Natural history of mik allergy

Natural history of egg allergy

Natural history of peanut allergy

Effect of milk exposure on the natural course of CMA 

Clinical course of multiple food allergens simultaneously

Conclusions



Natural history of immediate-onset CMA: 
early studies

Study Population Tolerance Time after diagnosis

Host Birth cohort 50% 1 year

Garcia-Ara Referrals 68% 2 years 4 mo

Vanto Referrals 31% 2

53% 3

63% 4

Høst A. Cow’s milk protein allergy and intolerance in infancy. Pediatric Allergy and 
Immunology 2003; 13 (s15), 23-8

Garcia-Ara MC. Cow's milk-specific immunoglobulin E levels as predictors of clinical reactivity 
in the follow-up of the cow's milk allergy infants. Clin Exp Allergy 2004;34:866-70

Vanto T. Prediction of the development of tolerance to milk in children with cow's milk 
hypersensitivity. J Pediatr. 2004;144:218-22

Mean duration of 
disease:
1-3 years



Natural history of immediate-onset CMA: 
IgE-positive vs. IgE-negative

Saarinen KM. Clinical course and prognosis of CMA are dependent on milk-specific IgE 
status. J Allergy Clin Immunol. 2005; 116:869-75

22 mo. 30 mo.

A standardized phenotype ☺
A precise population ☺
Prospective design ☺

Repeated oral food challenges 
OFCs tests must be at 

predetermined intervals 



birth…
…tolerance
at 2y

72%

36%

…diagnosis of
food allergy…

Natural history of cow’s milk & egg 
allergy in Europrevall birth cohort

Schoemaker AA.  Incidence and natural history of challenge-proven cow's milk allergy in 
European children - EuroPrevall birth cohort. Allergy. 2015;70:963-72 

Xepapadaki P. Incidence and natural history of hen's egg allergy in the first 2 years of life 
- the EuroPrevall birth cohort study. Allergy. 2016;71:350-7 

Birth cohorts do have:

➢ a precise population    
➢ Repeated oral food 

challenges 
➢ at predetermined intervals



Presented with suspicion of food allergy = 4117 

Confirmed with CMA = 1073

Non IgE-mediated = 53 Lost to follow-up = 213

Skripak JM. The natural history of IgE-mediated cow’s milk allergy. 

J Allergy Clin Immunol 2007;120:1172-7

Evaluated = 807
Median initial age:

13 mo. (1-209)
A standardized phenotype ☺

A precise population ☺
Prospective design 

Repeated oral food challenges 
OFCs tests must be at 

predetermined intervals 



Skripak JM. The natural history of IgE-mediated cow’s milk allergy. 

J Allergy Clin Immunol 2007;120:1172-7

The Baltimore Cohort – survival curves
Three different curves:

Stringent
Less stringent
Least stringent

Underestimation of resolution?

lost to follow-up 
not rechallenged

referral bias
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Prospective vs. retrospective data 
in referral populations
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Saarinen KM. Clinical course and prognosis of CMA are dependent
on milk-specific IgE status. J Allergy Clin Immunol. 2005; 116:869-75

Skripak JM. The natural history of IgE-mediated 
cow’s milk allergy. J Allergy Clin Immunol

2007;120:1172-7



Natural history of milk allergy

A standardized phenotype ☺
A precise population ☺
Prospective design ☺

Repeated oral food challenges 
OFCs tests must be at 

predetermined intervals 

Sicherer SH. The natural history of milk allergy in an observational cohort. 
J Allergy Clin Immunol. 2013;131:805-12



DBPCFC – ve = 147 (exited the study)

Fiocchi A. 

Factors associated with

CMA outcomes in infant 

referrals: the Milan Cow's 

Milk Allergy Cohort study. 

Ann Allergy Asthma 

Immunol 2008;101:166-73

Confirmed at DBPCFC = 192

Lost to follow-up = 39
21 after diagnostic DBPCFC

18 after 2nd DBPCFC

Suitable for evaluation = 
153

Excluded for protocol 
violation: 41

Evaluated
N = 112

Median initial age: 10.5 mo. 
(range: 6-18)A standardized phenotype ☺

A precise population ☺
Prospective design ☺

Repeated oral food challenges ☺
OFCs tests must be at 

predetermined intervals ☺

Presented with suspicion of immediate-onset CMA = 339



MiCMAC cohort: survival curve

Months from diagnostic DBPCFC
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Fiocchi A. Factors associated with cow's milk allergy outcomes in infant referrals: the Milan Cow's Milk 
Allergy Cohort study. Ann Allergy Asthma Immunol 2008;101:166-73

In a referral population at a tertiary center:

50% tolerant after 20 months 
75% tolerant after 40 months

87.5% tolerant after 60 months

12.5% are in need of CM OIT 



Natural history of CMA in open populations 

A birth cohort of 1749 newborns 

39 (2.2%) diagnosed with CMA. 

Risk of asthma and rhinoconjunctivitis at 15 years of age, 
Risk of asthma and atopic dermatitis at 36 years of age

Hansen MM. The natural course of cow's milk allergy and the 
development of atopic diseases into adulthood. Pediatr Allergy 

Immunol. 2021;32:727-733

Recovery rate Age - years

87% 3

92% 5

97% 26

CMA has a good prognosis regarding 
recovery rate. However, CMA, 

especially IgE-mediated, in early 
childhood predicts a high prevalence 

of atopic diseases into adulthood.
. 



Age-dependent rate of tolerance acquisition
for 200 mL of cow’s milk in a referral population

92 children with CMA at a tertiary center

39 (2.2%) diagnosed with CMA.

Koike Y. Predictors of Persistent Milk Allergy in Children: A Retrospective
Cohort Study. Int Arch Allergy Immunol. 2018;175:177-180



Natural history of CMA in referral populations 

92 children with CMA at a tertiary center

39 (2.2%) diagnosed with CMA. 

Persistence associated with: 
- High age at 1st visit  

- Anaphylaxis to CM at history
- Anaphylaxis to other foods

- Sensitization to casein

Koike Y. Predictors of Persistent Milk Allergy in Children: A Retrospective
Cohort Study. Int Arch Allergy Immunol. 2018;175:177-180

Recovery rate Age - years

33% 3

64% 5

85% 7

The history of anaphylaxis and 
high milk-specific IgE levels are 

associated with persistent CMA. 



Takahashi K. Phenotyping of immediate-type food allergies based on 10 years of research: A latent class
analysis. Pediatr Allergy Immunol. 2022 33:e13873

Kaplan–Meier curve for tolerance acquisition for 
infantile-onset, immediate-type milk allergy

915 patients with 
immediate-type 
food allergy 
symptoms –
observed up to 10 
years. 

IgE – mediated 
allergy to milk: 
443.

Resolution 
at 6 yrs: 
69%



Kim M. The Natural Course of Immediate-Type Cow's Milk and Egg Allergies in Children. Int
Arch Allergy Immunol. 2020;181:103-110

Probability of persistence of CMA

Probability of developing tolerance:



Kim M. The Natural Course of Immediate-Type Cow's Milk and Egg Allergies in Children. Int
Arch Allergy Immunol. 2020;181:103-110

Probability of persistence of cow’s milk (CM) allergy 
by age and CM-specific IgE at the first reaction.

Probability of developing tolerance:

Initial
sIgE level

Tolerance at
24 months

Tolerance at
48 months

Tolerance at
96 months

2 kUI/L 80%

5 kUI/L 30%

19 kUI/L 50%

35 kUI/L 50%

44 kUI/L 30%

52 kUI/L 10%

60 kUI/L 30%

91 kUI/L 10%



1. Presenting with asthma and/or anaphylaxis

2. Also allergic to baked milk

3. ↑ specific IgE level at ImmunoCAP®

4. Sensitization to casein

5. Co-sensitisation to foods at SPT

6. Co-sensitisation to beef

7. Co-sensitisation to grass and dog dander

8. Co-sensitisation to less prevalent allergens

Profile of the child with long-term CMA

Skripak JM. The natural history of IgE-mediated cow’s milk allergy. J Allergy Clin Immunol 2007;120:1172-7

Fiocchi A. Factors associated with cow's milk allergy outcomes in infant referrals: the Milan Cow's Milk 
Allergy Cohort study. Ann Allergy Asthma Immunol 2008;101:166-73

Koike Y. Predictors of Persistent Milk Allergy in Children: A Retrospective Cohort Study. 
Int Arch Allergy Immunol. 2018;175:177-180



Food allergy: outgrowth or persistence?

Getting tolerance

Natural history of mik allergy

Natural history of egg allergy

Natural history of peanut allergy

Effect of milk exposure on the natural course of CMA 

Clinical course of multiple food allergens simultaneously

Conclusions



A significant proportion of egg allergy persists 
to adolescence

Savage JH. The natural history of egg allergy. 
J Allergy Clin Immunol 2007;120:1413-7.

Three different curves:

Stringent
Less

stringent
Least stringent



Natural history of egg allergy

Sicherer SH. The natural history of egg allergy in an observational cohort. 
J Allergy Clin Immunol. 2014;133:492-9

A standardized phenotype ☺
A precise population ☺
Prospective design ☺

Repeated oral food challenges 
OFCs tests must be at 

predetermined intervals 



Peters RL. The natural history of peanut and egg allergy in children up to age 6 years in the 
HealthNuts population-based longitudinal study. J Allergy Clin Immunol. 2022;150:657-665

By 6 years of age, egg allergy had resolved in 90% of cases

Natural history of peanut and egg allergy in 
an Australian birth cohort

A standardized phenotype ☺
A precise population ☺
Prospective design ☺

Repeated oral food challenges ☺
OFCs tests must be at 

predetermined intervals ☺



Takahashi K. Phenotyping of immediate-type food allergies based on 10 years of research: A latent class
analysis. Pediatr Allergy Immunol. 2022 33:e13873

Kaplan–Meier curve for tolerance acquisition for 
infantile-onset, immediate-type egg allergy

915 patients with immediate-type food allergy symptoms – observed up to 10 years. 
IgE – mediated allergy to egg: 609.    Resolution at 6 yrs:  74%

IgE – mediated allergy to wheat: 235.    Resolution at 6 yrs:  75%



Kim M. The Natural Course of Immediate-Type Cow's Milk and Egg Allergies in Children. Int
Arch Allergy Immunol. 2020;181:103-110

Probability of persistence of egg allergy

Probability of developing tolerance:



Kim M. The Natural Course of Immediate-Type Cow's Milk and Egg Allergies in Children. Int
Arch Allergy Immunol. 2020;181:103-110

Probability of persistence of egg allergy by age and 
egg sIgE at the first reaction.

Probability of developing tolerance:

Initial
sIgE level

Tolerance at
24 months

Tolerance at
48 months

Tolerance at
72 months

5 kUI/L 80%

10 kUI/L 13%

32 kUI/L 80%

48 kUI/L 50%

75 kUI/L 50%

76 kUI/L 10%

82 kUI/L 30%



Pajno GB. EAACI Guidelines on allergen immunotherapy: IgE-mediated
food allergy. Allergy. 2018;73:799-815

Recommendations on efficacy of OIT in children 
with hen´s egg allergy

a OIT for food allergy should only be undertaken in highly specialized clinical centers with expertise and facilities to safely deliver this therapy.



de Silva D; GA2LEN. Allergen immunotherapy and/or biologicals for IgE-mediated food allergy: 
A systematic review and meta-analysis. Allergy. 2022;77:1852-1862

Hen’s egg OIT 

• Pooled data from 6 studies of oral immunotherapy in hen’s egg found increased 
likelihood of desensitisation; egg OIT was associated with increased adverse reactions.



GA2LEN guidelines: recommendations 
for egg AIT

Muraro MA. Managing food allergy: GA2LEN guideline 2022. World 
Allergy Organ J. 2022;15:100687



Food allergy: outgrowth or persistence?

Getting tolerance

Natural history of mik allergy

Natural history of egg allergy

Natural history of peanut allergy

Effect of milk exposure on the natural course of CMA 

Clinical course of multiple food allergens simultaneously

Conclusions



Peanut Allergy Natural history

Bégin P. Natural resolution of peanut allergy: a 12-year longitudinal follow-up study. 
J Allergy Clin Immunol Pract. 2013;1:528-30



Peters RL; HealthNuts Study. Natural history of peanut allergy and predictors of resolution in the 
first 4 years of life: A population-based assessment. J Allergy Clin Immunol. 2015;135:1257-66

By 4 years of age, peanut allergy had resolved in 22% of cases. 

The probability of persistent peanut allergy is higher for children with SPT wheal 
size equal to or greater than the stated threshold.

Natural history of peanut allergy in 
an Australian birth cohort



Peters RL; HealthNuts Study. Natural history of peanut allergy and predictors of resolution in the 
first 4 years of life: a population-based assessment. J Allergy Clin Immunol. 2015;135:1257-66

By 4 years of age, peanut allergy had resolved in 22% of cases. 

The probability of persistent peanut allergy is higher for children with sIgE levels 
equal to or greater than the stated threshold.

Natural history of peanut allergy in 
an Australian birth cohort



Peters RL; HealthNuts Study. Natural history of peanut allergy and predictors of resolution in the 
first 4 years of life: A population-based assessment. J Allergy Clin Immunol. 2015;135:1257-66

By 4 years of age, peanut allergy had resolved in 22% of cases. 

The probability of f resolved peanut allergy is higher for children with SPT 
equal to or less than the stated threshold.

Natural history of peanut allergy in 
an Australian birth cohort



Peters RL; HealthNuts Study. Natural history of peanut allergy and predictors of resolution in the 
first 4 years of life: A population-based assessment. J Allergy Clin Immunol. 2015;135:1257-66

Natural history of peanut allergy in 
an Australian birth cohort

By 4 years of age, peanut allergy had resolved in 22% of cases. 

The probability of f resolved peanut allergy is higher for children with sIgE levels 
equal to or less than the stated threshold.

A standardized phenotype ☺
A precise population ☺
Prospective design ☺

Repeated oral food challenges ☺
OFCs tests must be at 

predetermined intervals ☺



Peters RL. The natural history of peanut and egg allergy in children up to age 6 years in the 
HealthNuts population-based longitudinal study. J Allergy Clin Immunol. 2022;150:657-665

By 6 years of age, peanut allergy had resolved in 29% of cases

Natural history of peanut and egg allergy in 
an Australian birth cohort

A standardized phenotype ☺
A precise population ☺
Prospective design ☺

Repeated oral food challenges ☺
OFCs tests must be at 

predetermined intervals ☺



4000 mg for 104 weeks → 0  

4000 mg for 104 weeks → 300 mg

Placebo for 104 weeks → 0

Peanut Oral Immunotherapy study: 
Safety, Efficacy and Discovery  (POISED)

Chinthrajah RS. Sustained outcomes in oral immunotherapy for peanut allergy (POISED study): a large, 
randomised, double-blind, placebo-controlled, phase 2 study. The Lancet  2019 Oct 19;394:1437–49



OIT for peanut: sustained 
hyporesponsiveness (POISED study)

Chinthrajah RS. Sustained outcomes in oral immunotherapy for peanut allergy (POISED study): a large, 
randomised, double-blind, placebo-controlled, phase 2 study. The Lancet  2019 Oct 19;394:1437–49

Discontinuation or reduction to 300 mg daily 
of OIT increases the likelihood of

regaining clinical reactivity to peanut. 
Lower basophil activation at baseline 

predicts sustained unresponsiveness 
after 2 years

In this referral population, a conservative 4% 
of peanut-allergic gained tolerance in 
three years.



Jones SM. Efficacy and safety of oral immunotherapy in children aged 1-3 years with 
peanut allergy (the Immune Tolerance Network IMPACT trial): a randomised 

placebo-controlled study. Lancet. 2022 Jan 22;399(10322):359-371

Population and design: 

A randomised, double-blind, placebo-controlled study in US 
Children aged 12 - 48 months 
Allergic to peanut, eliciting dose 500 mg or less of peanut protein at DBPCFC 
Peanut oral immunotherapy or placebo for 134 weeks (2000 mg peanut protein per day)
26 weeks of avoidance

Outcomes: 

Primary, desensitisation at the end of treatment (week 134)
Secondary, remission after avoidance (week 160)

Can OIT get Sustained Unresponsiveness? 
the IMPACT trial



Jones SM. Efficacy and safety of oral immunotherapy in children aged 1-3 years with 
peanut allergy (the Immune Tolerance Network IMPACT trial): a randomised 

placebo-controlled study. Lancet. 2022 Jan 22;399(10322):359-371

Can OIT get Sustained Unresponsiveness? 
the IMPACT trial



Jones SM. Efficacy and safety of oral immunotherapy in children aged 1-3 years with peanut allergy (the Immune 
Tolerance Network IMPACT trial): a randomised placebo-controlled study. Lancet. 2022 Jan 22;399(10322):359-371

Predicted probability of remission from the logistic 
regression model plotted against baseline 
peanut/specific IgE and age at screening



Tang ML. Administration of a probiotic with 
peanut oral immunotherapy: a randomized trial. 

J Allergy Clin Immunol 2015;135:737-44

Can OIT get Sustained Unresponsiveness?



Does OIT get Sustained Unresponsiveness? 
the Australian PPOIT-003 trial.

Loke P. Probiotic peanut oral immunotherapy versus oral immunotherapy and placebo in children with peanut allergy 
in Australia (PPOIT-003): a multicentre, randomised, phase 2b trial. Lancet Child Adolesc Health. 2022;6(3):171-184

Evidence before this study

- Before Jan 1, 2016, peanut oral immunotherapy (OIT) was highly effective at 
inducing desensitisation (a temporary increase in reaction threshold while on 
therapy) but only induced clinical remission (sustained unresponsiveness) in a 
subset of patients (up to 30% of treated patients in randomised controlled trials). 

- The combination therapy, probiotic Lactobacillus rhamnosus and peanut OIT 
(PPOIT) induced high rates of 2–6-week sustained unresponsiveness.

- However, the absence of a peanut OIT group prevented evaluation of the added 
benefit from a probiotic.



Does OIT get Sustained Unresponsiveness in 
younger children? the Australian PPOIT-003 trial.

Loke P. Probiotic peanut oral immunotherapy versus oral immunotherapy and placebo in children with peanut allergy 
in Australia (PPOIT-003): a multicentre, randomised, phase 2b trial. Lancet Child Adolesc Health. 2022;6(3):171-184

Results

201 participants. 

SU eight weeks after treatment: 
46% in the PPOIT group 
51% in the OIT group 
5% in the placebo group 

Risk difference 40·44% [95% CI
27·46 to 53·42] for PPOIT vs 
placebo, p<0·0001), 

No difference between PPOIT and 
OIT (–5·03% [–20·40 to 10·34],
p=0·52)



Does OIT get Sustained Unresponsiveness? 
the Australian PPOIT-003 trial.

Loke P. Probiotic peanut oral immunotherapy versus oral immunotherapy and placebo in children with peanut allergy 
in Australia (PPOIT-003): a multicentre, randomised, phase 2b trial. Lancet Child Adolesc Health. 2022;6(3):171-184

SU over 12 months 

85% in the PPOIT group
86% in the OIT group
18% in the placebo group 

Rescue epinephrine 

3% in the PPOIT group
6%in the OIT group
none in the placebo group 

} achieved sustained unresponsiveness



GA2LEN guidelines: recommendations 
for peanut AIT

Muraro MA. Managing food allergy: GA2LEN guideline 2022. 
World Allergy Organ J. 2022;15:100687





Jones SM. Efficacy and safety of oral immunotherapy in children aged 1-3 years with 
peanut allergy (the Immune Tolerance Network IMPACT trial): a randomised 

placebo-controlled study. Lancet. 2022 Jan 22;399(10322):359-371

Population and design: 

A randomised, double-blind, placebo-controlled study in US 
Children aged 12 - 48 months 
Allergic to peanut, eliciting dose 500 mg or less of peanut protein at DBPCFC 
Peanut oral immunotherapy or placebo for 134 weeks (2000 mg peanut protein per day)
26 weeks of avoidance

Outcomes: 

Primary, desensitisation at the end of treatment (week 134)
Secondary, remission after avoidance (week 160)

Can OIT get Sustained Unresponsiveness? 
the IMPACT trial



Jones SM. Efficacy and safety of oral immunotherapy in children aged 1-3 years with 
peanut allergy (the Immune Tolerance Network IMPACT trial): a randomised 

placebo-controlled study. Lancet. 2022 Jan 22;399(10322):359-371

Can OIT get Sustained Unresponsiveness? 
the IMPACT trial



Jones SM. Efficacy and safety of oral immunotherapy in children aged 1-3 years with peanut allergy (the Immune 
Tolerance Network IMPACT trial): a randomised placebo-controlled study. Lancet. 2022 Jan 22;399(10322):359-371

Predicted probability of remission from the logistic 
regression model plotted against baseline 
peanut/specific IgE and age at screening



Tang ML. Administration of a probiotic with 
peanut oral immunotherapy: a randomized trial. 

J Allergy Clin Immunol 2015;135:737-44

Can OIT get Sustained Unresponsiveness?



Does OIT get Sustained Unresponsiveness? 
the Australian PPOIT-003 trial.

Loke P. Probiotic peanut oral immunotherapy versus oral immunotherapy and placebo in children with peanut allergy 
in Australia (PPOIT-003): a multicentre, randomised, phase 2b trial. Lancet Child Adolesc Health. 2022;6(3):171-184

Evidence before this study

- Before Jan 1, 2016, peanut oral immunotherapy (OIT) was highly effective at 
inducing desensitisation (a temporary increase in reaction threshold while on 
therapy) but only induced clinical remission (sustained unresponsiveness) in a 
subset of patients (up to 30% of treated patients in randomised controlled trials). 

- The combination therapy, probiotic Lactobacillus rhamnosus and peanut OIT 
(PPOIT) induced high rates of 2–6-week sustained unresponsiveness.

- However, the absence of a peanut OIT group prevented evaluation of the added 
benefit from a probiotic.



Does OIT get Sustained Unresponsiveness in 
younger children? the Australian PPOIT-003 trial.

Loke P. Probiotic peanut oral immunotherapy versus oral immunotherapy and placebo in children with peanut allergy 
in Australia (PPOIT-003): a multicentre, randomised, phase 2b trial. Lancet Child Adolesc Health. 2022;6(3):171-184

Results

201 participants. 

SU eight weeks after treatment: 
46% in the PPOIT group 
51% in the OIT group 
5% in the placebo group 

Risk difference 40·44% [95% CI
27·46 to 53·42] for PPOIT vs 
placebo, p<0·0001), 

No difference between PPOIT and 
OIT (–5·03% [–20·40 to 10·34],
p=0·52)



Does OIT get Sustained Unresponsiveness? 
the Australian PPOIT-003 trial.

Loke P. Probiotic peanut oral immunotherapy versus oral immunotherapy and placebo in children with peanut allergy 
in Australia (PPOIT-003): a multicentre, randomised, phase 2b trial. Lancet Child Adolesc Health. 2022;6(3):171-184

SU over 12 months 

85% in the PPOIT group
86% in the OIT group
18% in the placebo group 

Rescue epinephrine 

3% in the PPOIT group
6%in the OIT group
none in the placebo group 

} achieved sustained unresponsiveness
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Natural history of mik allergy

Natural history of egg allergy
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Effect of milk exposure on the natural course of CMA 

Clinical course of multiple food allergens simultaneously

Conclusions



Kim JS. Dietary baked milk accelerates the resolution of cow's milk allergy 
in children. J Allergy Clin Immunol. 2011;128:125-31.

Baked milk tolerant are 7.6 times 
more likely to have unheated milk 
tolerance than subjects who were 

initially baked milk reactive

Baked milk accelerates the resolution of 
cow's milk allergy 



Kim JS. Dietary baked milk accelerates the resolution of cow's milk allergy
in children. J Allergy Clin Immunol. 2011;128:125-31.

Baked milk accelerates the resolution of 
CMA … or not?

• original protocol designed to have a 
prospective control group

• baked milk–tolerant subjects randomly 
assigned to dietary baked milk or strict 
avoidance

• recruitment unsuccessful

 Retrospective comparison group

Further studies needed to 
ascertain if baked milk protein

exposure influences the tolerance
rate 



Should oral immunotherapy with baked cow’s milk be used for persons 
with IgE-mediated CMA who do not tolerate baked cow’s milk?

Brozek JL. World Allergy Organization (WAO) Diagnosis and Rationale for Action against Cow’s Milk Allergy 
(DRACMA) Guidelines 2021: CMA immunotherapy. World Allergy Organ J. 2022 ;15:100646

Recommendation 3: 

In people with IgE-mediated CMA who do not tolerate baked milk, we suggest that 

clinicians do not use oral immunotherapy with baked cow’s milk. 

(CONDITIONAL recommendation based on very low certainty evidence)

Remark: This recommendation concerns persons who react to very small doses of 

baked milk. Persons with IgE-mediated CMA who do tolerate certain amounts of 

baked cow’s milk can continue consuming it and advance as tolerated under 

physician supervision.



Children breastfed, or symptomatic despite current dietary prescription 

were switched to a different regimen. 

Jan – Apr: SF

May – Aug: eHF

Sept – Dec: HRF Terracciano L.
Impact of dietary regimen on 

the duration of cow’s milk 
allergy. Cin Experim Allergy

2010, 40:125-9

Do vegetable formulae accelerate
the resolution of CMA? 



P = 0.018; log-rank test

μ 40.2

μ 24.3

μ 24.3

Shorter duration of CMA in those 
fed soy or rice

Terracciano L.
Impact of dietary regimen on 
the duration of cow’s milk 
allergy. Cin Experim Allergy
2010, 40:125-9



Berni Canani R. Formula selection for management of children with cow's milk allergy influences the rate 
of acquisition of tolerance: a prospective multicenter study. J Pediatr. 2013;163:771-7

Do casein hydrolyzed formulae accelerate
the resolution of CMA? 

Otherwise healthy children (aged 1-12 months) with CMA 

Already treated for a period of 15-30 days prior to recruitment with a formula that was 
selected and prescribed by a family pediatrician or physician when the symptoms 
appeared. 

Prospectively evaluated in an open nonrandomized design

(1) Extensively hydrolyzed casein formula ([EHCF], n = 55); 
(2) EHCF + Lactobacillus rhamnosus GG [LGG], n = 71); 
(3) Hydrolyzed rice formula (RHF, n = 46); 
(4) soy formula (n = 55); 
(5) amino acid based formula (n = 33). 

Food challenge after 12 months for acquisition of tolerance.



Berni Canani R. Formula selection for management of children with cow's milk allergy influences the rate 
of acquisition of tolerance: a prospective multicenter study. J Pediatr. 2013;163:771-7

Do casein hydrolyzed formulae accelerate
the resolution of CMA? 



Berni Canani R. Formula selection for management of children with cow's milk allergy influences the rate 
of acquisition of tolerance: a prospective multicenter study. J Pediatr. 2013;163:771-7

Do vegetable formulae accelerate
the resolution of CMA? 

The main limitations of our study are related to the lack of
randomization 

This was necessary because of the difficulties in recruitment of patients with CMA prior to 
treatment initiated by the primary care physician. 

Formula selection was determined by the initial managing physician and was presumably 
based upon issues such as availability, taste, different prices, and specific practice patterns 
that impact choices of physicians.Further studies needed to 

ascertain if milk protein exposure
influences the tolerance rate 
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Getting tolerance

Natural history of mik allergy

Natural history of egg allergy

Natural history of peanut allergy

Effect of milk exposure on the natural course of CMA 
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Peters RL, Eigenmann P. Editorial comment on "Phenotyping of immediate-type food allergies based on 
10 years of research: A latent class analysis". Pediatr Allergy Immunol. 2022;33:e13875

Multiple food allergy phenotypization

HealthNuts cohort:  5 phenotypes of allergic disease in infancy 

- no allergic disease (70%)
- non-food-sensitized eczema (16%)
- single egg allergy (9%)
- multiple food allergies (predominantly peanut; 3%), 
- and multiple food allergies (predominantly egg; 2%)

Shared and differential risk factors for all allergic phenotypes were identified, suggesting 
differential drivers of early allergic disease.

Data on natural history in the 
different phenotypes still not

available



Takahashi K. Phenotyping of immediate-type food allergies based on 10 years of research: A latent class
analysis. Pediatr Allergy Immunol. 2022 33:e13873

1. sensitization only (28.4%) - sensitized to foods but 
tolerate them

2. Transient egg allergy (19.6%) - outgrew egg 
allergy by 3 years [less likely AD]

Multiple food allergy phenotypization



Takahashi K. Phenotyping of immediate-type food allergies based on 10 years of research: A latent class
analysis. Pediatr Allergy Immunol. 2022 33:e13873

3. Milk ± transient egg allergy (17.5%) 
– CMA : 50% tolerant by 4 years 

25% also had transient egg allergies

4. Prolonged egg allergy (13.1%) persistent egg allergy at age 6 years [likely AD]

Multiple food allergy phenotypization



Takahashi K. Phenotyping of immediate-type food allergies based on 10 years of research: A latent class
analysis. Pediatr Allergy Immunol. 2022 33:e13873

5. Wheat ± transient milk allergy (7.8%) class 
around a quarter had transient milk allergies

6. Persistent egg and milk allergy phenotype (7.2%) 
higher egg white and milk-sIgE levels

6. Multiple food allergy phenotype (6.5%) 
allergic to eggs, milk, and wheat -- likely to persist.

Multiple food allergy phenotypization



Food allergy: outgrowth or persistence?

Desensitization vs. tolerance

Natural history of mik allergy

Natural history of egg allergy

Natural history of peanut allergy

Effect of milk exposure on the natural course of CMA 

Clinical course of multiple food allergens simultaneously

Conclusions



Food allergy: outgrowth or persistence?

Natural history differs in different settings (open population vs. referrals) 

Food allergy phenotype linked to natural history 

OFC in  natural history: 
- every 20- 24 months for milk
- every 30 – 36 months for egg

- Anticipate if natural exposure w/o consequences
- Delay if natural exposure with symptoms

OFC during OIT: every day!....

OFC during EPIT: tbd. 




	Sezione predefinita
	Diapositiva 1
	Diapositiva 2: Confilct of Interest
	Diapositiva 3: Our objectives today 
	Diapositiva 4: Food allergy: outgrowth or persistence?
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24: Food allergy: outgrowth or persistence?
	Diapositiva 25: Natural history of immediate-onset CMA: early studies
	Diapositiva 26: Natural history of immediate-onset CMA:  IgE-positive vs. IgE-negative
	Diapositiva 27: Natural history of cow’s milk & egg allergy in Europrevall birth cohort
	Diapositiva 28: Presented with suspicion of food allergy = 4117 
	Diapositiva 29: The Baltimore Cohort – survival curves
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32: Presented with suspicion of immediate-onset CMA = 339
	Diapositiva 33
	Diapositiva 34: Natural history of CMA in open populations 
	Diapositiva 35: Age-dependent rate of tolerance acquisition for 200 mL of cow’s milk in a referral population
	Diapositiva 36: Natural history of CMA in referral populations 
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39
	Diapositiva 40
	Diapositiva 41: Food allergy: outgrowth or persistence?
	Diapositiva 42
	Diapositiva 43
	Diapositiva 44
	Diapositiva 45
	Diapositiva 46
	Diapositiva 47
	Diapositiva 48
	Diapositiva 49
	Diapositiva 50
	Diapositiva 51: Food allergy: outgrowth or persistence?
	Diapositiva 52
	Diapositiva 53
	Diapositiva 54
	Diapositiva 55
	Diapositiva 56
	Diapositiva 57
	Diapositiva 58
	Diapositiva 59
	Diapositiva 60
	Diapositiva 61
	Diapositiva 62
	Diapositiva 63
	Diapositiva 64
	Diapositiva 65
	Diapositiva 66
	Diapositiva 67
	Diapositiva 68
	Diapositiva 69
	Diapositiva 70
	Diapositiva 71
	Diapositiva 72
	Diapositiva 73
	Diapositiva 74
	Diapositiva 75
	Diapositiva 76: Food allergy: outgrowth or persistence?
	Diapositiva 77
	Diapositiva 78
	Diapositiva 79: Should oral immunotherapy with baked cow’s milk be used for persons with IgE-mediated CMA who do not tolerate baked cow’s milk?
	Diapositiva 80
	Diapositiva 81
	Diapositiva 82
	Diapositiva 83
	Diapositiva 84
	Diapositiva 85: Food allergy: outgrowth or persistence?
	Diapositiva 86
	Diapositiva 87
	Diapositiva 88
	Diapositiva 89
	Diapositiva 90: Food allergy: outgrowth or persistence?
	Diapositiva 91
	Diapositiva 92


