
10/17/25

1

Active Food Allergy Treatment 
in 2025

Marcus S. Shaker, MD, MSc, FAAP, FAAAAI, FACAAI
Professor of Medicine and Pediatrics
Dartmouth Geisel School of Medicine

Why start active treatment?

What are the options?

Who benefits?

Food Allergy: Active Treatment
(some questions)

•Discuss how active treatment may lesson the burden 
of disease in IgE mediated food allergy
• Family, community, society
• Food allergy severity
• Food allergy anxiety
• Bullying & Quality of life

• Appreciate how food allergy and anxiety interact
• Implement screening tools and risk framing for anxiety

• Consider innovative approaches to management

Learning Objectives
Upon completion of this activity, participants should be able to…

• M.K. is a 11 year old child with clinical food 
allergies to milk, egg, soy, peanut, cashew, 
pistachio, walnut, pecan, sesame, and 
mustard

• Markers of sensitization have increased over 
the years, with 3-4+ testing to most foods 
and sIgE ranging from 12 kU/L to > 100 kU/L

• The patient has been bullied through the 
years. Although this has been addressed, he 
has significant anxiety about food allergic 
reactions, having experienced anaphylaxis 
twice 

Questions:
1. How severe is his 

food allergy?
2. How would you 

assess this 
patient’s anxiety? 

3. What treatment 
options would 
you consider for 
food allergy?

Patient, Family, Community, Society

2013

Overall economic cost of food allergy 
$24.8 billion USD in children alone, 
each year

• Claims analysis of over 200,000 patients with food allergies 
from 2010-2019
•Allergist involvement

üReduced costs ($7863 vs $7261 per patient, p<0.001)
üImproved epinephrine prescribing (RR 1.67, p< 0.001)
üDespite higher rates of anaphylaxis in the allergist group

J Allergy Clin In Pract 2022

Quick note
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Bullying EDUCATION
COMMUNICATION

ENGAGEMENT

Shemesh E, et al 2013
Annunziato et al 2014
Lieberman, Weiss et al 2010

About one-third of 
children with food 
allergies have been 
bullied due to their 

food allergy

• Symptoms / signs of most severe prior reaction

• Minimum therapy to treat most severe reaction

• Individual minimal eliciting dose

• Current food allergy quality of life
• Current health-economic impact

DEFASE Domains 
(1-3 points each)

-mild, moderate, or severe-

• Mild: <6 points

• Moderate: 7-12 points

• Severe: > 13 points

DEFASE Score

Arasi S, Nurmatov U, Dunn-Galvin A, et al. World Allergy Organization Journal 2023

Holistic view

Food Allergy and Anxiety
• Impacts both 

parents and 
children
• In one study, 

19% of parents 
felt their child 
had a 
moderate to 
high risk of 
food allergy 
fatality

https://www.hiv.uw.edu/page/mental-health-screening/gad-2Westwell-Roper et al. Pediatr Allergy Immunol 2022;  Ogg et al. Asthma & 
Allergy Proc. 2017; Shaker et al. Curr Opin Pediatric. 2017

Alternative screening 
tools are available for 

younger children
(AAP mental health 

tools)

Conway AE, Verdi ML, Kartha N, et al. Allergic 
Diseases and Mental Health. JACI In Practice. 2024

Turner, Jerschow et al, Fatal Anaphylaxis: Mortality and Risk Factors. JACI In Practice 2017 
Risk-framing is key to understand significance of rare events 

(in those w/ known food allergy)

Fortunately, 
fatal 

anaphylaxis 
is rare 

The Elephant in the Room: Fear
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Feelings

Beliefs

Behaviors

Thoughts

Cognitive Behavioral Therapy Through Curious Questions

• Help patients to realize feelings are not facts
• The listening self can choose to let go of disturbing thoughts 

from the commenting self
• Risk framing can help to challenge false beliefs
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• Help patients 
realize feelings 
are not facts
• The listening self

can choose to let 
go of disturbing 
thoughts from 
the commenting 
self
• Risk framing can 

help to challenge 
false beliefs

Verdi M et al.  Addressing Anxiety & Depression Through Brief CBT. JACI IP 2025  

Compassionomics  

• Compassionomics explores the return on investment of 
human connection in medicine 
• Recommendations are of little value unless they are 

incorporated into the lives of individuals who benefit 
from them
•A lack of connection between clinicians and patient 

partners is a leading reason for non-adherence to 
medical recommendations. 

Buckstein et al. JACI IP 2025 Co
m

m
un

ic
at

in
g 

Co
m

pa
ss

io
n

Buckstein et al. JACI IP 2025
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Buckstein et al. JACI IP 2025Stephen Trzeciak 40 Seconds

Management Options 

• Risk Framing ✓
• Ladders
• Food oral immunotherapy
• Sublingual immunotherapy
•Omalizumab
• EPIT?
•OMIT?

Shared Decision-Making

Patient/Family
Expertise in their 

Values and 
Preferences

Clinician
Expertise and 
Experience in 

Clinical Science
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Oral 
Immunotherapy

Baked Milk and 
Egg Ingestion

Milk and 
Egg Ladder

Are we 
simply 
providing a 
structure to 
a naturally 
occurring 
process?

Mack et al, JACI-I, 2023

Ladders

Thank you Doug Mack, MD
Netting et al, WAOJ, 2017

§ 43 BE-tolerant egg-allergic 2 y.o. (range 6mo – 5 yrs) 
consumed 1.3 g protein 2 - 3 times per week for 6 months 

§ Raw egg OFC 1 month after discontinuation

§ After the intervention, there was no difference in raw egg 
tolerance between groups (23.5% (4/17) intervention 
group and 33.3% (6/18) control group). 

How Effective?

https://www.allergicliving.com/2021/12/20/girl-with-milk-allergy-dies-of-severe-reaction-related-to-desensitization/

• 9-year old child receiving an OIT/milk ladder approach

• Uncontrolled/suboptimally treated asthma with exacerbation

• Prior reactions treated with diphenhydramine

• Exercise, possible delay in presentation and and treatment

Not Without Risk

§ Reactive patients had higher baseline casein  
and milk-specific IgE and larger SPT size

Nowak-Wegrzyn et al, JACI 2008

§ More likely to require epinephrine

Higher 
sensitization 

equals greater 
risk

Nowak-Wegrzyn et al, JACI 2008

P <.001

Epinephrine 
more likely 
with baked

Yonkof et al, JACIP, 2021

Lower 
respiratory 
tract and 
delayed 

symptoms 
more likely 
with baked
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Age Food Approach Asthmatic Disposition Other risk factors Country Date

14 Milk OIT- Induction Yes –uncontrolled Near-fatal Casein sIgE 195
Poor compliance

Spain 2014

13 Egg OIT-Induction Yes –uncontrolled Near-fatal Egg white sIgE 75
Poor compliance

Spain 2014

15 Milk OIT-Maintenance Yes - uncontrolled Near-fatal Casein sIgE > 100
Poor compliance

Spain 2014 

5 Milk OIT-Maintenance Yes Near-fatal
Profound hypoxic brain injury

Not known Japan 2017 

Boy Milk OIT-Maintenance Yes - exacerbation Near-fatal Milk sIgE >500 Finland 2019 

11 Baked Milk Oral Food 
Challenge

Yes Near-fatal
Profound hypoxic brain injury

High milk-specific 
IgE

Israel 2020

3 Baked Milk Oral Food 
Challenge

Yes Fatal Not known USA 2017

9 Baked Milk OIT-Milk Ladder Yes - uncontrolled 
and exacerbation

Fatal Delayed 
epinephrine
Large SPT
Exercise

Canada 2021

Mack et al, JACI-IP, 2023

What Can We Learn From Severe Reactions? Where can baked products and ladders 
go wrong?

Less of an issue amongst low-risk phenotype
Mack DP, J Food Allergy, 2023 

Can Be 
Risky!

Consider 
in the  
Lightly

Sensitized * Careful 
selection
* SDM
* Consent
* Written
education

4 A’s

Dominguez et al. JACI In Practice 2025

• Small study of BM-
tolerant (n=32) vs BM-
allergic patients (n=18)
• Tolerant children with 

daily high dose BM had 
increases in reaction 
threshold
• Allergic children with 

low dose BM had no 
change in reaction 
threshold
• More effective at early 

age (<24 months)

Variable Phenotypes

JACI 2022

• Children 3-18 yo randomized to BMOIT for 12 months
• 15 children (73%) tolerated 4044 mg of baked milk protein after 12 

months of OIT compared to 0 of 15 receiving placebo
• Dose related sx were common but more than 95% were mild

Baked OIT



10/17/25

6

Management Options 

• Risk Framing ✓
• Ladders ✓
• Food oral 

immunotherapy
• Sublingual 

immunotherapy
•Omalizumab
• EPIT?
•OMIT?

Shared Decision-Making

Patient/Family
Expertise in their 

Values and 
Preferences

Clinician
Expertise and 
Experience in 

Clinical Science

EmpowermentBenefits of Active Treatment: Empowerment?
______________________________________________________________________________________

PACE

• Systematic review and 
meta-analysis of 12 trials
• n=10,041
• Median age 8.7 yrs
• IQR, 5.9-11.2 years 

• OIT increased
• Anaphylaxis risk
• RR 3.12 (95% CI, 1.75-5.55)

• Epinephrine use
• RR 2.21 (95% CI, 1.27-3.83)

Lancet 2019

Long Term Models

• Systemic reactions to OIT were 
less common than anaphylaxis 
from accidental reactions 
without OIT when considered 
from a longer-term horizon
• With early OIT, cost savings 

reached $12.3 to $47 billion in 
the US and $10.4 to $13.6 billion 
in Canada
• Not only did OIT save money, at 

the same time it improved 
quality-adjusted life years

Benefits of Active Treatment

Chua, Greenhawt, Shaker et al. JACI IP 2022

Barriers to Active Treatment
______________________________________________________________________________________

Shaker et al. JACI IP  2021

• In the US context, 
home 
immunotherapy 
without required 
clinic visits was 
the optimal 
strategy below a 
62-fold increase 
in fatality risk 

Food Allergy
OIT with clinic build
OIT with home build
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Spoon Sheets
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Daily dosing 

Maintenance goal 
reached after 12-
18 months

• Steps must be 
very small 
• Less than 1 mg 

or 10% of the 
daily dose

• Tiny steps every 
day may pose no 
greater risk than 
larger steps 
administered 
every two weeks

Each year 3.6 million people in the United States do 
not obtain medical care due to transportation issues

American Hospital Association. www.aha.org

Marcus.S.Shaker@Hitchcock.org

Home Multifood Oral Immunotherapy with Dartmouth Spoon Sheets
• Retrospective chart review 

• n=100 (index anaphylaxis in 35%)

• Average age 4.31 years (8 months – 16.7 
years)

• Maintenance reached in 45%,
• 15% discontinued 

• Average duration to date 1.3 years

• Foods Treated:
• Peanut: 57%

• Tree nuts: 34%
• Milk: 16%

• Egg: 26%

• Multi-OIT: 46%

• 41% with immediate OIT reactions

• 6% of patients experienced any reaction greater 
than grade 1 
• Epinephrine use: 1% Hughes et al. JACI IP 2024

Key elements in counseling and consent
• Alignment of goals of therapy
• Current food allergy management options
• Expected outcomes of OIT
• Potential risk of OIT
• Contraindications
• Practical elements
• Risk mitigation approaches
• Long term discussion

Review

Shared Decision-
Making

PPOINT: Preparing Patients For Oral Immunotherapy

Mack D, Dribin T, Wasserman R, Hanna M, Shaker M, et al. February 2024

• Global Delphi study
• 36-member expert 

panel representing 
US, Canada, UK, 
Europe,  Asia, and 
Australia

A lot needs to be discussed…

PPOINT: Preparing Patients For Oral Immunotherapy
Mack D, Dribin T, Wasserman R, Hanna M, Shaker M, et al. February 2024

Patient Decision Aid in development: 
OIT vs Omalizumab vs Avoidance
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• Small study (n=25 in active treatment) showing high safety and benefit 
with as little as 4mg of sublingual peanut
• Highest rates of desensitization in the youngest patients
• While local oropharyngeal dosing symptoms were common, no participant 

received epinephrine
Kim et al 2024

SLIT

Kim et al 2024

Management Options 

•Avoidance ✓
• Ladders ✓
• Food oral 

immunotherapy ✓
• Sublingual 

immunotherapy ✓
•Omalizumab

Shared Decision-Making

Patient/Family
Expertise in their 

Values and 
Preferences

Clinician
Expertise and 
Experience in 

Clinical Science

Wood RA, Togias A, et al. NEJM 2024

2024

Wood RA, Togias A, et al. NEJM 2024

2024

Wood RA, Togias A, et al. NEJM 2024

Open Label Extension to 40-44 weeks
2024
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Omalizumab: Approved for FA in February 2024

https://www.gene.com/download/pdf/xolair_prescribing.pdf

• Entry DBPCFC’s
• Dose limiting 

(mod-severe) sx to 
PN protein at <100 
mg 
• Dose limiting sx to 

other foods (x2) at 
<300mg of protein
• N=165, ages 1-17y
• Endpoint: 

DBPCFC’s without 
dose limiting 
(mod-severe) sx
after 16-24 weeks 
of therapy

Prescribing information

• For consumption 
of 3 foods 
(cumulative dose):
• 47% were able to 

consume 1,044 
mg

• 37% were able to 
consume 2,044 
mg

• 31% were able to 
consume 4,044 
mg

• 24% were able to 
consume 6,044 
mg

From Outmatch:

Omalizumab: 
Approved for FA 
in February 2024

https://www.gene.com/download/pdf/xolair_prescribing.pdf

“To be used in conjunction 
with food avoidance”

Prescribing information Certainty in Patient Outcome

https://www.gene.com/download/pdf/xolair_prescribing.pdf

• Entry DBPCFC’s
• Dose limiting 

(mod-severe) sx to 
PN protein at <100 
mg 
• Dose limiting sx to 

other foods (x2) at 
<300mg of protein
• N=165, ages 1-17y
• Endpoint: 

DBPCFC’s without 
dose limiting 
(mod-severe) sx
after 16-24 weeks 
of therapy

Prescribing information

• Need to identify responders?
• Role of SDM
• Patient goals and preferences 

are key
• Some patients may choose ‘off-

label’ threshold challenges
• Others may choose to follow 

labeled indication
• Durability of response 

assumed?

Fortunately, 
fatal 

anaphylaxis 
is rare 

Turner, Jerschow et al, Fatal Anaphylaxis: Mortality and Risk Factors. JACI In Practice 2017 

Risk-framing is key to understand significance of rare events 

(in those w/ known food allergy)

Omalizumab

What are patient/family 
goals of therapy?

“In respecting patient autonomy, healthcare 
delivery must allow flexibility in patient care”
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Omalizumab is a treatment option 
for IgE mediated food allergy… 

• Without 
restriction based 
on disease 
severity or prior 
treatment 
failure

• For patients in 
dosing range 
with likely 
allergy

• OFC not 
required, either 
for diagnosis or 
threshold

• Treatment 
outcomes 
should be 
individualized, 
an OFC may be 
considered after 
16-20 weeks if 
desired

• Off-label use 
with OIT an 
option

• Vaccines not 
contraindicated

• Option of home 
dosing

“In respecting 
patient 

autonomy, 
healthcare 

delivery must 
allow flexibility 
in patient care”

Shared Decision 
Making

Blaiss et al. Annals of Allergy, Asthma, and Immunology 2019

Shared Decision Making and Risk

Patient
Expertise in their 

Values and 
Preferences

Clinician
Expertise and 
Experience in 

Clinical Science

Social 
Determinants of 
Health 

www.healthy.gov

Multilevel 
Determinants of 
Pharmacoequity

Chalasani et al. J Health Policy Law 2022

Pharmacoequity and race

Akenroye et al. JACI IP 2021

• In a 2021 evaluation of the IQVIA (a sample of 3,700-4,100 office-based physicians) 
national database no biologics were recorded for those without insurance

• Biologic use is lower in those publicly insured
• Among the publicly insured, Black patients are particularly under-represented compared 

to White patients
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JACI In Practice 2021

“Ultimately, critical medications must 
be affordable and available to patients 
who need them, and if this cannot be 
achieved, then the tremendous 
investment to discover specific 
pathways and develop safe and 
effective medications represents a 
failure to achieve our common goal to 
provide the right care, for the right 
patient, at the right time, every time.” 

Agent Price* Value-based*

Reslizumab $28,900 $6,500-10,400

Benralizuamb $27,800 $8,300-$11,900

Omalizumab $28,900 $9,000-$13,300

Mepolizumab $29,500 $9,200-$13,400

Dupilumab $31,000 $10,100-$14,300

*Annual estimates by the Institute for Clinical & Economic 
Review 2018. ICERs $100k-$150k/QALY

Even value-based costs are too 
high!

$ 10 0 ,0 0 0

$ 30 0 ,0 0 0

$ 50 0 ,0 0 0

$ 70 0 ,0 0 0

$ 90 0 ,0 0 0

$ 1,1 00 ,0 00

$ 1,3 00 ,0 00

$ 1,5 00 ,0 00

$ 1,7 00 ,0 00

0% 2% 4% 6% 8% 10% 12% 14% 16%

IC
ER

 ($
/Q

AL
Y)

Incremental Health State Utility Improvement 

• Cost-effectiveness of 
omalizumab will be 
closely related to 
improvement in 
health state utility 
from the medication

Is Omalizumab cost-
effective for food allergy?

Burden of Illness for Patient, Family, 
Community, Society

What is the Burden of Illness?

Shemesh E, et al 2013
Annunziato et al 2014
Lieberman, Weiss et al 2010

Variation will exist in 
burden of illness for 

the patient after non-
pharmacologic 
interventions

Patient Selection 
is critical Thinking Fast,          

Thinking Slow…

Conway A et al. Pharmacoequity and Biologics in the Allergy Clinic: Providing the Right 
Care, At the Right Time, Every Time. J Allergy Clin Immunol In Pract. 2024

System 1 System 2

Quick
Intuitive
Heuristic

Analytical
Deliberate
Reasoned

Beyond IgE…
One last update…
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Thinking Differently

Time →

Standard

Innovation
Early-adopter

Mid-adopter

Late-adopter

Early, Mid, and Late-Adopters of Innovation

Threshold Home FPIES challenges: Role of 
Shared Decision Making

• Requiring all FPIES 
challenge in clinic 
would cost $124M per 
theoretical death 
prevented

• $44K per severe 
reaction treated

Sanders et al Annals of Allergy, Asthma, and Immunology 2025
Shaker et al. JACI In Practice 2025

Another 
Innovation

Threshold Home FPIES challenges: Role of 
SDM

Sanders et al Annals of Allergy, Asthma, and Immunology 2025
Shaker et al. JACI In Practice 2025

Conditional Recommendations are Navigational Signals for Shared 
Decision Making

”The practice of 
medicine is an art, not 
a trade; a calling, not a 

business; a calling in 
which your heart will be 
exercised equally with 

your head”

Sir William Osler, 1849-1912

Food allergy impacts patients, family, 
community, and larger society

Risk framing can help

The benefits of effective & safe food allergy 
therapy must be considered from individual & 
societal perspectives
Active treatment can be safe & effective for 
many patients – but patient identification is 
complex
Innovative approaches can improve value

Take
Home
Points
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Thank You


