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Learning Objectives

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

1. Define food allergy severity and thresholds.

2. Discuss management approaches beyond strict avoidance, including risks, benefits, and 

unknowns.

3. Describe high- and low-threshold phenotypes and how they may be used to individualize 

management strategies for patients.



Should all patients with food allergies be managed the same?

Dribin et al., J Allergy Clin Immunol Pract, 2023



Paradigm Shift

• Traditional approach: strict avoidance for 

all patients with food allergies

• Emerging recognition

o Individual thresholds vary considerably

o Most patients are not “highly allergic”

o This group with “mild allergy” may not 

need to strictly avoid allergens

o 50% of food allergic individuals can 

consume sizeable portions without 

reacting

o Not all patients react to trace amounts

Li et al., Ann Allergy Asthma Immunol, 2024

Sicherer et al., J Allergy Clin Immunol Pract, 2022



Patient 1 is an 11-month-old who recently developed facial hives within 15 minutes after ingesting hummus 

containing tahini. Teddy’s parents thought the hives were due to skin contact since he has sensitive skin and 

mild atopic dermatitis. They retried the hummus at home (citing that they felt comfortable doing so since he 

tolerated sesame seeds and sesame oil last week) and he developed facial hives and swelling. He also 

became inconsolable. Skin prick testing performed at your office revealed:

What management strategy would you recommend to Teddy’s parents?

A. Strict avoidance of all forms of sesame.

B. Avoid all forms of sesame but allow PAL for sesame.

C. Avoid tahini/sesame paste, but allow sesame seeds, sesame oil, and PAL.

D. Offer OIT to sesame.

Skin test Wheal (mm)

Saline 0

Histamine 3

Chickpea 0

Sesame 8



Patient 2 is an 11-month-old who recently developed difficulty breathing and pallor within 15 minutes after 

ingesting hummus containing tahini. Penelope tolerated sesame seeds and sesame oil last week. Skin prick 

testing performed at your office revealed:

What management strategy would you recommend to Penelope’s parents?

A. Strict avoidance of all forms of sesame.

B. Avoid all forms of sesame but allow PAL for sesame.

C. Avoid tahini/sesame paste, but allow sesame seeds, sesame oil, and PAL.

D. Offer OIT to sesame.

Skin test Wheal (mm)

Saline 0

Histamine 3

Chickpea 0

Sesame 8



Food Allergy

Management

Strict 
avoidance

Avoidance

Allow 
products 
with PAL

Allow minor, periodic 
dietary modifications

Treatment

OIT

SLIT

EPIT

Adjunct biologic 
therapy

Many others 
under 

investigation

Sicherer et al., J Allergy Clin Immunol Pract, 2022

Discuss all of the possibilities with the parents of patients 1 and 2.



Outline

1. Food allergy severity and threshold

2. Food allergy phenotypes - highly allergic, mildly allergic

3. Management strategies - from strict avoidance to ingestion of sub-threshold 

amounts



Food allergy severity

DEFASE - DEfinition of Food Allergy Severity

The World Allergy Organization (WAO) initiated a project to 

develop an international definition and classification system of 

severity associated with food allergy

Systematic review

Electronic Delphi survey

Consensus document

Validation & implementation

Arasi et al., World Allergy Organ J, 2021



DOMAINS MILD (1 point) MODERATE (2 points) SEVERE (3 points)

Symptoms/signs with

most severe previous

reaction

• Only cutaneous

• Mild gastrointestinal

• Rhinoconjunctivitis

• Lower respiratory 

• Laryngeal

• Gastrointestinal

• Cardiovascular 

• Respiratory

• Circulatory failure

Minimum therapy to 

treat most severe 

previous reaction

• No previous need for epinephrine

• Only symptomatic therapy

• Reaction(s) have always 

visibly responded to a 

maximum of 2 doses of IM 

epinephrine

At least 1 of the following:

• More than 2 doses of IM 

epinephrine needed

• Intensive care treatment

Minimal eliciting dose 

(ED)
> ED20 exposure ED05 <exposure ≤ ED20 ≤ED05 exposure

Food allergy-related 

quality of life (FA-

QoL)

No/minimal impact on FAQoL Moderate impact on FAQoL Severe impact on FAQoL

Health economic 

impact
No/minimal impact Moderate impact Severe impact

Arasi et al., World Allergy Organ J, 2021



DEFASE score

• Higher score, increasing severity

• DEFASE score is the first comprehensive grading of 

food allergy severity

• Considers not only the severity of a single reaction, 

but the whole disease spectrum

• One estimate of disease severity at a single time 

point may not be predictive of future severity

Severe ≥ 13

Moderate 7-12

Mild ≤ 6

Arasi et al., World Allergy Organ J, 2021



How much allergen ingested

Presence of asthma

Severity

Intrinsic immune features Augmentation factors

Food (processed, heated, matrix)



Food allergy threshold
• Minimum amount of food protein that 

triggers objective symptoms

• Determined via OFC

• Stable and reproducible feature of an 

individual’s allergy in the absence of 

augmentation factors, may change with 

age

• Population-based thresholds

 ED01: dose at which 1% of allergic 

population reacts

 ED05: dose at which 5% of allergic 

population reacts

Li et al., Ann Allergy Asthma Immunol, 2024



Food allergy threshold

Purington et al., Front Immunol, 2018



Turner PJ, et al. Pediatr Allergy Immunol 2021;32:1056-65.

95%

0.5 mg

ED05 for milk: 0.5 mg cow’s milk 

protein = 0.015 mL of fresh cow’s milk

Li JC, et al. Ann Allergy Asthma Immunol 2024;132:321−7.



ED05 for peanut: 

1.5 mg of peanut protein = 6 mg whole peanut (1/200 of a peanut)

4 mg

approximately the size of a 

pencil tip

• Multicenter study, n = 378 

children (206 male), single dose 

of 1.5 mg peanut protein

• 65% - no reaction to single dose 

of peanut

• 18% - subjective reaction 

without objective findings

• 15% - signs of a mild/transient 

nature that did not meet 

predetermined criteria

• 2.1% - objective and likely 

related event

• Almost half ignored PAL

• No child experienced more than 

a mild reaction (4/8 po

antihistamines, no epinephrine)

• FA-related QoL improved from 

baseline to 1 month after 

challenge regardless of 

outcome

J Allergy Clin Immunol 2017;139:1583-90.

Single-dose OFC of 1.5 mg peanut could be cost-effective as a 

decision point for removing PAL restrictions for some children.



Santos AF, et al. J Allergy Clin Immunol 2020;146:344-355.

Basophil activation test

- Best biomarker for severity

- Can predict threshold, but skin prick test 

better

Biomarkers of severity and threshold

Skin prick test

- Best individual predictor for threshold



Outline

1. Food allergy severity and threshold

2. Food allergy phenotypes - highly allergic, mildly allergic

3. Management strategies - from strict avoidance to ingestion of sub-threshold 

amounts



High threshold | Mild reaction

Low dose tolerant

High-dose mild reactors

Mild allergy / almost like absence of allergy

Low threshold | Severe reaction

Exquisitely allergic

Anaphylaxis to trace exposure

High-risk of a severe or life-threatening reaction

Food allergy phenotypes

Mildly allergic

Highly allergic



Purington et al., Front Immunol, 2018

“highly allergic”

“mildly allergic”

Sicherer et al., J Allergy Clin Immunol Pract, 2022



Incidence of fatal food anaphylaxis in people with food allergy: 

a systematic review and meta‐analysis

Fatal allergic reactions due to 

food under any ingestion 

circumstances are rare:

1.81 per million person-years 

(# of events that occur in a population of 

one million individuals over the course of 

one year)

Umasunthar T, et al. Clin Exp Allergy 2013;43:1333-41.



Outline

1. Food allergy severity and threshold

2. Food allergy phenotypes - highly allergic, mildly allergic

3. Management strategies - from strict avoidance to ingestion of sub-

threshold amounts



J Allergy Clin Immunol Pract 2022; 10:46-55.

• Appropriate for a patient with severe 

reaction to trace exposure.

• Difficult to achieve

• Concerns of medical liability may be one 

reason this is the only strategy offered to 

families/patients.

• Check ingredient labels for allergen(s) and 

avoid PAL.

• Avoid ingestion of foods that may have had 

cross-contact with allergen(s).

• Discuss how to safely dine out at 

restaurants.



J Allergy Clin Immunol Pract 2022; 10:46-55.

Allen KJ, et al. World Allergy Organ J 2014;7:10.



Allen KJ, et al. World Allergy Organ J 2014;7:10. Marchisotto MJ, et al. J Allergy Clin Immunol Pract 2017;5:345-351. 

Precautionary Allergen Labeling (PAL)



Precautionary Allergen Labeling (PAL)Allen KJ, et al. World Allergy Organ J 2014;7:10.



J Allergy Clin Immunol Pract 2022; 10:46-55.



J Allergy Clin Immunol Pract 2022; 10:46-55.



J Allergy Clin Immunol Pract 2023; 11:1083-6.

81% reported management strategies 

other than strict avoidance



Options for management

Continue strict avoidance

Allow ingestion of PAL

Allow small amounts of exposure

Actively increase exposure

Li JC, et al. Ann Allergy Asthma Immunol 2024;132:321−7.

Not highly allergic

Highly allergic



Other important things to consider when individualizing 
management

• Severity of reaction and threshold are independent variables

• Low thresholds do not necessarily correlate with severe reactions

• Quality of life impact should be taken into consideration

• Risk stratifying patients improves daily management

Li et al., Ann Allergy Asthma Immunol, 2024



Conclusions

 Most individuals with food allergies do not react to very low doses of allergen.

 There is a range of phenotypes. There is variability in eliciting doses and clinical 

manifestations.

 The one-size-fits-all approach to food allergy management is no longer the only 

strategy offered to patients and their families.

 Historically, “highly allergic” and “mildly allergic” individuals would be advised to 

avoid their allergen(s) strictly. We now have the opportunity to individualize 

management plans. Management is no longer binary (ie, avoid vs ingest)



Conclusions

 DEFASE is a tool to define severe allergic reactions systematically – patient 

perspectives is also one of the domains due to lack of biomarkers for severity.

 PAL is not well standardized, and most food products with such labeling 

contain none to only trace levels of allergen residue.

 Understanding a patient’s threshold level could help in shared decision-

making to determine the optimal treatment options for patients (eg, starting 

dose for OIT and/or the use of biologics).



Thank you for your attention!

Email

roxanne.oriel@mssm.edu


