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EGG-INDUCED ADULT FOOD PROTEIN-INDUCED ENTEROCOLITIS: 45 

CLINICAL PHENOTYPES, NATURAL HISTORY AND IMMUNOLOGICAL 46 

CHARACTERISTICS 47 

Clinical Implications:  48 

Egg is an important FPIES food trigger in adults. Diagnosis requires a high index 49 

of suspicion when adult patients present with recurrent delayed gastrointestinal 50 

symptoms. Similar to pediatric FPIES, we observed an increase in IL-17 following 51 

a positive oral food challenge. 52 
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In the initial reports of adult food protein-induced enterocolitis (FPIES), seafood 56 

was the most common food implicated.1,2 However, in the last few years, egg has 57 

been increasingly recognized as an FPIES food trigger in adults.3,4,5 We examine 58 

the clinical characteristics and natural evolution of adults with egg FPIES and 59 

examine the immunological changes during oral food challenges (OFCs). 60 

We conducted an 8-year prospective study in adults diagnosed with acute FPIES 61 

to egg who were admitted to the Allergy Unit of the Alicante General Hospital. 62 

Inclusion criteria for adult egg FPIES was based on previously proposed criteria.4 63 

Informed consent was obtained prior to study enrollment. 64 

Open OFCs were performed to confirm diagnosis or resolution of egg FPIES if 65 

no accidental exposures with subsequent reactions had occurred in the last 18 66 

months. At initial diagnosis and prior to all OFCs, we performed skin prick test 67 

and/or specific IgE to egg, as the presence of specific IgE has been associated 68 

with a protracted course, in the pediatric FPIES population.6 OFCs with IV 69 

placement were performed in the day hospital unit. The total serving size (one 70 

egg;7g protein) was divided into 2 doses. The first dose was 25% of the total 71 

amount followed by a 2-hour observation and the remaining dose was given 72 

followed by a 4-hour observation period. OFCs were carried out with the same 73 

form of egg that triggered symptoms (fried egg, boiled egg, scrambled egg and 74 

baked egg). An egg OFC was also carried out in a control population who 75 

consumed egg regularly but had FPIES to other foods. A complete blood count 76 

with differential was obtained before the OFC (T1) and 2-hours after symptom 77 

onset (T2).  78 
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Cytokine and chemokine variations were analysed in patients with positive OFC 79 

and in the control population at T1 and T2 (in controls prior to discharge, 4 hours 80 

post-challenge). Cytokine and chemokine were measured by flow cytometry (D 81 

Biosciences Kit) and included: IL-12p70, TNF-α, IL-10, IL-6, IL-1β, IL-8, IL-17, 82 

IFN-γ and IL-4. Patients who passed the OFC were contacted 24-hours and 30-83 

days post-challenge to determine if they had delayed symptoms and whether they 84 

were regularly consuming egg.  85 

A total of 30 adults with egg FPIES were enrolled. Demographic and clinical his-86 

tory are outlined in Table 1. Sixty-three percent reported FPIES symptoms only 87 

to egg, 37% reported symptoms with egg and other foods or food groups. Sixty 88 

percent of patients were referred from primary care and 40% from the gastroen-89 

terology service, of which 5 patients had been initially diagnosed with irritable 90 

bowel syndrome (IBS). These 5 individuals had undergone extensive studies for 91 

their symptoms (including endoscopy and colonoscopy with biopsy) but after an 92 

exhaustive clinical history, patients related the possible implication of foods, and 93 

were referred to our Allergy section. Patients kept a dietetic diary and excluded 94 

egg and in some cases also avoided other foods from the diet which led to reso-95 

lution of symptoms. An OFC confirmed egg as the triggering food in these 5 pa-96 

tients. A diagnostic OFC also confirmed implication of other foods different to 97 

egg.  98 

A total of 22 OFCs with egg were conducted, 17 in egg FPIES patients and 5 in 99 

controls. OFCs were negative in the control group. In the egg FPIES group, 13 100 

OFCs were performed to confirm diagnosis and 4 OFCs were to assess for egg 101 

tolerance (a prior diagnosis was made based on clinical history with multiple ep-102 

isodes of egg FPIES reactions and remission of symptoms with avoidance). For 103 
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patients who were not challenged, this was due to a recent egg FPIES reaction. 104 

Fourteen OFCs were positive. Symptoms included colicky abdominal pain 105 

(100%), nausea (78%), vomiting (43%), and diarrhea (71%). Six patients re-106 

ported weakness, and 4 were noted to have bradycardia and hypotension. No 107 

immediate symptoms were observed in patients with detectable egg-specific 108 

IgE.  109 

Pre- and post-OFC serum samples were available for 11 egg OFC reactors, 110 

and 5 patients with non-egg FPIES diagnosis (controls). Patients with a positive 111 

OFC, showed a statistically significant increase in IL-17 at T2 compared to 112 

baseline levels (T1); an elevation in IL-6 an IL-10 was also observed but not 113 

statistically significant in T2 compared to T1. Samples obtained from controls 114 

(T1 and T2) did not demonstrate significant cytokine elevation (Figure 1). An in-115 

crease in neutrophil count of more than 1000 cells/mL above baseline was ob-116 

served in 7 OFC reactors at T2. 117 

Patients were followed up for a median of 5 years [IQR: 3-8 years]. Five pa-118 

tients (17%) developed resolution of their egg FPIES and were able to consume 119 

eggs on a regular basis after a median duration of 3.5 years [IQR: 2-8]. Toler-120 

ance was confirmed by OFC in 3 patients, the other 2, by accidental or deliber-121 

ate egg intake at home. 122 

Vomiting, the main criterion for FPIES according to the international guidelines 6 123 

was absent in up to 50% of adult patients with egg FPIES.  Abdominal pain was 124 

the most common manifestation, in positive OFC, followed by nausea and diar-125 

rhea, findings common to other adult series of FPIES.4,7  126 

Several clinical profiles have been observed, from patients who cannot tolerate 127 

small traces of well-cooked egg to others that have symptoms only with raw or 128 
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undercooked egg. This observation would suggest that the same proteins that 129 

trigger an IgE-mediated egg allergy could be implicated in triggering egg FPIES 130 

symptoms. 131 

Interestingly, 37% of our cohort of patients with egg FPIES, also experienced 132 

FPIES to other unrelated foods, such as seafood, dairy, nuts, or fruit. The 133 

coexistence of FPIES to foods other than egg, has led to some of these patients 134 

experiencing almost daily gastrointestinal symptoms with chronic abdominal 135 

pain, diarrhea, and sporadic emesis and were previously misdiagnosed with 136 

IBS. 137 

A tendency of disease persistence has been reported in adult FPIES.1 However, 138 

17% of patients in our series, developed resolution of their egg FPIES, with total 139 

tolerance to egg. Moreover, 10% of our cohort demonstrated a trend towards 140 

symptom improvement, with tolerance to some forms of eggs that were not pre-141 

viously tolerated. These findings are in accordance to recent reports of adult 142 

FPIES.4,7 143 

A significant elevation in IL-17 was detected in patients experiencing a positive 144 

OFC, at T2, compared to baseline. In a study of children and adolescents up to 145 

16 years, Berin et al.8 reported that FPIES OFCs were associated with significant 146 

elevation of cytokines and chemokines including IL-17, markers of T-cell 147 

activation (IL-2), and innate inflammatory markers (IL-8, oncostatin M, LIF, TNFα, 148 

IL-10, IL-6).  In our patients, a slight increase in IL-6 and IL-10 were also observed 149 

but this was not statistically significant. Our findings would suggest the same 150 

mechanism that is observed in the pediatric FPIES population. 151 
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Open OFCs were performed, as previously reported.6,9 However, in patients with 152 

recurrent symptoms where more than one implicated FPIES food trigger exists, 153 

a placebo-controlled challenge should be considered.  154 

In conclusion, egg is an important FPIES food trigger in adults. Our work is the 155 

first to demonstrate an elevation of IL-17 following a positive OFC in adult FPIES 156 

patients. This is similar to findings seen in pediatric FPIES patients. Our findings 157 

support the potential pathological mechanism implicated in FPIES. However, 158 

larger studies are needed to identify biomarkers to aid in the diagnosis or resolu-159 

tion of FPIES.  160 

This work emphasizes the importance of suspecting FPIES in adults with 161 

recurrent symptoms after ingestion of foods containing the same ingredient. A 162 

diagnosis of egg FPIES may be difficult to obtain initially, as egg is a ubiquitous 163 

ingredient and individuals may react to either the baked and/or unbaked forms of 164 

egg. Thus, clinicians should have a high index of suspicion when an adult patient 165 

presents with recurrent delayed gastrointestinal symptoms following the ingestion 166 

of foods containing egg.   167 Jo
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Figure 1.- Differences in interleukin concentrations in cases and controls at T1 (baseline) and 196 

T2 (2 hours after symptom onset).  In controls, blood was taken at baseline (T1) and 4 hours 197 

after challenge (T2). IL: Interleukin;  ** means p-value <0.001198 
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Table 1: Clinical data in adult patients with egg FPIES 199 

Characteristics Cohort 

Sex n (%)  

       Male 3 (10) 

       Female 27 (90) 

Age at first reaction (y), median (IQ25-75) 33 (23-40) 

Age at diagnosis (y), median (IQ25-75) 34 (24-43) 

Delay to diagnosis (y), median (IQ25-75) 2 (1-3) 

Time of follow-up (y), median (IQ25-75) 5 (3-8) 

Number of episodes, median (IQ25-75) 7 (5-10) 

Latency period (min), median (IQ25-75)  60 (45-120) 

Patients referred from (n, %)  

              Primary care 18 (60) 

              Gastroenterology 12 (40) 

Manifestations  (n, %)  

Abdominal pain 29 (97) 

Diarrhea 26 (87) 

Nausea 21 (70) 

Vomiting  18 (60) 

Weakness 10 (33) 

Lethargy  10 (33) 

Chills 8 (27) 

Emergency department, n (%) 5 (17) 

FPIES to egg only  19 (63) 

FPIES to egg and 1 food/food group 8 (27) 

FPIES to egg and 2+ food /food group 3 (10) 

Egg Sensitization Testing  

             Positive egg skin prick testing n (%) 0 (0) 

Positive egg specific IgE testing n (%) 4 (13) 

Egg IgE values kU/L (Q25-75) 1.01 (0.74-2.05) 

Atopy (n, %) 17 (63) 

Allergic rhinitis 15 (50) 

Asthma 7 (23) 
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 200 

 201 

 202 

Atopic dermatitis 2 (7) 

IgE mediated food allergy to other foods 5 (17) 

Eosinophilic esophagitis 1(3) 

Intestinal associated conditions (n, %)  

Celiac disease  1 (3) 

Helicobacter pylori  7 (23) 
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Figure 1  
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