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Food Protein-Induced Enterocolitis Syndrome 
(FPIES) Overview

- Non-IgE, cell mediated food hypersensitivity manifesting as severe, delayed gastrointestinal symptoms which can lead to 
dehydration and lethargy in the acute setting
- The underlying pathophysiology is not well understood
- First described in 1960’s, and over the past 2 decades the literature on FPIES has blossomed and it is now diagnosed 

with increased frequency 

- 51% of patients react on their first exposure to a food, 14% on 2nd exposure, 11% after 2 tolerated exposures and 24% after 
3 or more tolerated exposures

- Triggers can include all foods: 
- Milk, Soy (although Soy is less common than originally thought)
- Grains (Rice & Oat), those with FPIES to one grain have 40-50% chance of having other grain triggers (although wheat is 

an uncommon trigger even with other grains) 
- Egg (egg yolk) 
- Seafood- most common trigger in older children and adults 
- Nuts- Peanut represents < 2% of triggers, however is becoming more prevalent with early peanut introduction in infants. 

- Prevalence is likely more than reported 0.015-0.7%, with slight male predominance in children with onset <12 months of 
age,, and a more female predominance in adults 



Phenotypes
- Chronic FPIES

- Occurs when trigger food is ingested on a regular basis (most common with CM or Soy FPIES in infants that are exclusively 
formula fed), often presents in the first months of life after formula introduction
- Intermittent but progressive vomiting and diarrhea, not clearly temporally related to feedings as it is gradual, difficult to identify it 

as a food trigger
- Often present with FTT, lethargy, irritability, dehydration, metabolic derangements, and even shock in severe cases
- Symptoms resolve within days after elimination of the offending food, and acute recurrence with reintroduction 

- Acute FPIES
- Dramatic, repetitive vomiting 1-4hrs after ingestion of a trigger food. Can be followed by watery diarrhea about 5-10hrs after 

ingestion and can persist for up to 24hrs. 
- Are well and thriving between episodes, but during acute episodes can presents with acute hypovolemia and shock
- Often diagnosed in infants 6-12months, but adult onset FPIES has been reported
- Adult onset FPIES: rare, most often triggered by seafood, female predominance 

- Atypical FPIES: FPIES + allergic sensitization to trigger food (+ SPT and/or sIgE) 
- Up to 25% of patients have or develop IgE antibodies to their trigger food
- Tend to have a more protracted course of FPIES, and carry the risk of anaphylaxis 



Demographics - Children

Nowak-Wegrzyn A, Warren CM, Brown-Whitehorn T, Cianferoni A, Schultz-Matney F, Gupta RS. Food protein-induced enterocolitis syndrome in the US population-based study. J Allergy Clin Immunol. 2019 
Oct;144(4):1128-1130. doi: 10.1016/j.jaci.2019.06.032. Epub 2019 Jul 6. PMID: 31288044; PMCID: PMC7923683.



Demographics - Adults

Nowak-Wegrzyn A, Warren CM, Brown-Whitehorn T, Cianferoni A, Schultz-Matney F, Gupta RS. Food protein-induced enterocolitis syndrome in the US population-based study. J Allergy Clin 
Immunol. 2019 Oct;144(4):1128-1130. doi: 10.1016/j.jaci.2019.06.032. Epub 2019 Jul 6. PMID: 31288044; PMCID: PMC7923683.



Adult vs Childhood Onset FPIES

Du YJ, Gonzalez-Delgado P, Vadas P. Food protein-induced enterocolitis syndrome: Not just in children. Ann Allergy Asthma Immunol. 2021 Sep;127(3):291-292. doi: 10.1016/j.anai.2021.05.029. Epub 2021 May 31.



Proposed immune mechanisms for 
acute FPIES



Proposed immune mechanisms for 
acute FPIES

- Direct effect of TNF-alpha on GI barrier disruption and 
lymphocyte activation

- Elevated CRP and Platelets during an FPIES reaction indicate an 
acute inflammatory process is occurring

- Increased CRP level is associated with delayed tolerance of a 
specific FPIES food trigger

- Negative correlation of eosinophilia and tolerance 

- Is eosinophilia protective?

- Decreased Treg cells 🡪 TH2 predominance

Hoffmann NV, Ahmed A, Fortunato JE. Food protein-induced enterocolitis syndrome: Dynamic 
relationship among gastrointestinal symptoms, immune response, and the autonomic nervous system. 
Ann Allergy Asthma Immunol. 2021 May;126(5):498-505. doi: 10.1016/j.anai.2021.02.004. Epub 2021 
Feb 11. PMID: 33582308.



 



The 4 major or “classic” FPIES 
Triggers in the US

Baker MG, Nowak-Wegrzyn A. Food protein-induced enterocolitis syndrome: epidemiology and comorbidities. Curr Opin Allergy Clin Immunol. 2020 Apr;20(2):168-174. doi: 10.1097/ACI.0000000000000615.

- ~50% co-reactive before 1y- debatable 

- FPIES to soy does not appear to be related to FPIES to 
other legumes

- “Non-Solid Food FPIES”

• ~40% co-reactive
• Association with wheat and corn have been suggested 

but unlikely



Other FPIES Triggers

Su KW, Patil SU, Stockbridge JL, Martin VM, Virkud YV, Huang JL, Shreffler WG, Yuan Q. Food aversion and poor weight gain in food protein-induced enterocolitis syndrome: A retrospective study. J Allergy Clin 
Immunol. 2020 May;145(5):1430-1437.e11. doi: 10.1016/j.jaci.2020.01.001. Epub 2020 Jan 12. Erratum in: J Allergy Clin Immunol. 2020 Jul;146(1):228.



Food Associations
- Positive Correlations 

- Milk- Soy???

- Rice-Oat

- Wheat-Barley

- Wheat-Egg 

- Sweet Potato- Potato

- Potato-Soy 

- Potato-Banana

- Shellfish-Fish

- Chicken-Turkey

- Banana-Avocado

- Corn –Legume

- Peanut-Corn

- Negative Correlations 

- Oat-Milk

- Shellfish

- Milk, Rice, Oat

- Egg-Rice

- Legume- Oat

- Peanut- Rice

Su KW, Patil SU, Stockbridge JL, Martin VM, Virkud YV, Huang JL, Shreffler WG, Yuan Q. Food aversion and poor weight gain in food protein-induced enterocolitis 
syndrome: A retrospective study. J Allergy Clin Immunol. 2020 May;145(5):1430-1437.e11. doi: 10.1016/j.jaci.2020.01.001. Epub 2020 Jan 12. Erratum in: J Allergy Clin 
Immunol. 2020 Jul;146(1):228.

(*P < .05; ** P < .01; *** P < .001)



Diagnosis 

- Diagnosis: based on clinical features 
with improvement following withdrawal of 
the suspected trigger food
- Often the diagnosis is delayed as it is 

often initially misdiagnosed 
- OFC can both confirm diagnosis and 

resolution of the food allergy

- Food specific IgE levels are often 
undetectable of the trigger food, only 
~25% are sensitized with Atypical FPIES

Signs and Symptoms of Acute FPIES
• Repetitive vomiting every 10 to 15 minutes, 

onset 1 to 3 hours after ingestion (>90%)
• Diarrhea, onset approximately 5 hours after 

ingestion (<50%)
• Lethargy (70%)
• Pallor (70%)
• Dehydration
• Hypotension (15%)
• Hypothermia (25%)
• Abdominal distension 





Treatment

- Elimination of food trigger

- Anticipatory guidance, complementary feeding

- Periodic reassessments for resolution

- Management acute reactions with Zofran



Anticipatory Guidance: 
Nutritional Considerations

- Children with 3 or more FPIES triggers are at increased risk for food aversion and poor weight gain 



Anticipatory Guidance: 
Nutritional Considerations



- Cow’s milk or soy = avoid the other until 12months old 🡪 exclusively breastfeed or trial of extensively 
hydrolyzed formula 
- If react to EHF 🡪 elemental formula

- Grains- consider avoiding some other monocots (oat and rice, +/- wheat)
- Can introduce dicots (e.g., buckwheat, quinoa) and corn

- Chicken or turkey = avoid all poultry 

- Fish…probably not all varieties are triggers
- Maybe OFCs recommended to differentiate?
- ~50% co-reactivity with shellfish

- Lactation- Avoidance of FPIES triggers is not recommended for mom, unless convincing/reproducible 
reactions to breast milk

- Precautionary Allergen Labeling (PAL) is safe!

Groetch M, et al. Annals 2021; in press. Labrosse R, et al. Nutrients 2020; 12:2086, Nowak-Wegrzyn A, et al. JACI. 2017; 139:1111-26. Nowak-Wegrzyn A, et al. JACI IP 2020; 8:24-35.

Anticipatory Guidance: 
Nutritional Considerations



Anticipatory Guidance: 
Feeding Plan



Anticipatory Guidance:
Outgrowing FPIES

Vazquez-Ortiz M, Machinena A, Dominguez O, Alvaro M, Calvo-Campoverde K, Giner MT, Jiménez-Feijoo R, Lozano J, Piquer M, Dias M, Folqué MDM, Plaza AM. Food protein-induced enterocolitis syndrome to 
fish and egg usually resolves by age 5 years in Spanish children. J Allergy Clin Immunol Pract. 2017 Mar-Apr;5(2):512-515.e1. doi: 10.1016/j.jaip.2016.12.029. PMID: 28283165.





Periodic Reassessments for 
Resolution with OFC

- Recommend OFC at least 12-18months since 
last FPIES reaction 

- Sooner with Baked Milk/Egg?

- SPT of the allergen prior to the FPIES OFC, even 
if negative at time of FPIES diagnosis

Nowak-Węgrzyn A, Chehade M, Groetch ME, Spergel JM, Wood RA, Allen K, Atkins D, Bahna S, Barad AV, Berin C, Brown Whitehorn T, Burks AW, Caubet JC, Cianferoni A, Conte M, Davis C, Fiocchi A, Grimshaw K, Gupta R, 
Hofmeister B, Hwang JB, Katz Y, Konstantinou GN, Leonard SA, Lightdale J, McGhee S, Mehr S, Sopo SM, Monti G, Muraro A, Noel SK, Nomura I, Noone S, Sampson HA, Schultz F, Sicherer SH, Thompson CC, Turner PJ, Venter 
C, Westcott-Chavez AA, Greenhawt M. International consensus guidelines for the diagnosis and management of food protein-induced enterocolitis syndrome: Executive summary-Workgroup Report of the Adverse Reactions to 
Foods Committee, American Academy of Allergy, Asthma & Immunology. J Allergy Clin Immunol. 2017 Apr;139(4):1111-1126.e4. doi: 10.1016/j.jaci.2016.12.966. Epub 2017 Feb 4. 

Modified FPIES OFC Protocol: 

- 0.06 to 0.6 grams of food protein per kg of body weight 
(usually 0.3)
- Divided into 3 equal doses over 30min (=Q10min?)

- Max dose = 3g of protein, or 10g of total food weight, or 
100mL
- Or maybe a standard, age-appropriate serving?

- Wait 4-6h,
- Give more if started low or total was than a full 

serving

- PIV recommended

- (NO LABS Recommended)



Alternative FPIES OFCs

- 0.06 to 0.6 g/kg  

- Divided into 3 equal doses 

- Given over 30min

- Max dose = standard serving 

- All reactions occurred after the initial divided 
doses, within 2-3h

- PIV at provider discretion

Barni S, et al. CEA 2019, 49:1633-6.
Bird JA, et al. JACI IP, 2020: 8:1462-4

• FPIES symptoms are delayed
• Why give several doses within 1 hour?

• Unless evidence of sensitization
• The first dose alone should be enough to 

trigger a reaction
• Full dose = 0.3g/kg (no max)

• Give 25% then wait 4h
• If tolerated, give remainder, and watch 

some more…
• ~1/3 (n=19) = positive

• All after the 25% dose
• In 1-4h



FPIES OFC – Key Points

WHEN TO CONSIDER?
- Unable to meet diagnostic criteria

- Mixed reaction – possible AD flare?

- Don’t meet 3 minor criteria

- Too many foods to count!

- To confirm reaction

- Guide introduction

- 6-12m from last reaction

- >18 months of age

BEING PREPARED
- SPT and/or sIgE prior to OFC

- Ondansetron

- PIV?

- IV fluids

- Staff available



What About Egg or Milk in Baked Goods?

Faitelson Y, Yoffe S, Segal N, Marcus N, Greenbaum E, Shahar-Nissan K, Beigelman A. Tolerability of baked milk consumption in children with food protein-induced enterocolitis syndrome. J Allergy Clin Immunol 
Pract. 2023 Jan;11(1):329-331. doi: 10.1016/j.jaip.2022.10.013. Epub 2022 Oct 21. PMID: 36273805.



FPIES 
Management
Algorithm: 
COVID
Adjustments

Nowak-Wegrzyn A, et al. Annals Allergy. 2020; 125:14-6.



Treatment- ED letter



Treatment- ED letter



QUESTIONS


