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Food Allergy

 An immune-mediated adverse reaction to food

 IgE-mediated hypersensitivity reactions

 Peanut allergy is a leading cause of food-related anaphylaxis

 Diagnostic tools: food challenge, skin-prick testing, serum IgE levels

 Presence of IgE alone not sufficient to diagnose a food allergy



Epidemiology in the U.S.

33 million Americans 
live with a life-

threatening food 
allergy

8% of American 
chidren have a 

reported food allergy

Emergency room 
visits related to food 

allergy every 10 
seconds 

From Food Allergy Research & Education



Global burden
 Australia: Melbourne HealthNuts and SchoolNuts cohort studies
FA rates of 11% in infants and 3.8% in 4-year-old children
 Europe: EuroPrevall multi-center project 
Geographic variability with reported FA rates ranging from 1.9% in 

Iceland (Reykjavik) to 5.6% in Poland (Lodz) 
 United States: Population-based surveys 
7.6% of children and 10.8% of adults have probable FAs
 In lower- and middle-income countries (LMICs), such as 

Honduras, FA is thought to be uncommon, but reliable studies are 
limited



Hypothesis

Prevalence of sensitization to specific food allergens in LMICs is 
lower than that reported in similar populations from industrialized 
countries



International collaboration with a 
Honduran research team
Cross-sectional, population-based 
study in the city of San Pedro Sula
Unselected pediatric population
Sample size of 400
IRB approved by Universidad 
Católica de Honduras

Food allergy in Honduras

San Pedro Sula



Inclusion criteria: subjects 5-12 years of age attending local elementary 
schools or routine pediatric visits at local health centers

Exclusion criteria: subjects outside the target age range, recent 
venipuncture, history of anemia, acute pathology

Study design

Recruitment strategy: subjects 
invited to participate in a study of 
nutrition 

Annual per capita income between 
$5000-$9000



Recruitment Informed 
Consent Surveys Nutritional 

assessment
Blood 

sample 
collection 

Serological 
analysis at 

UVA

Approach



Our study population

Characteristics N=359

Mean Age, yrs 8.3 (5-12)

Sex, n (%)
Female 200 (55.7)

Male 159 (44.3)
Recruitment location, n (%)

Community health center 32 (8.9)

Elementary school 327 (91.1)



Our study population

Characteristics N=359

Animals in the household, n (%) 277 (77.2)

History of GI parasites, n (%) 73 (20.3)

History of tick bite, n (%) 87 (24.2)

Allergic comorbidities, n (%) 192 (53.5)

Mean AEC (k/µL) 0.412



Reported allergic reactions to food

Similar survey used by Gupta et al. in the U.S. population-based studies 



Reported allergic reactions to food

Characteristics N=359

Prior immediate reaction to foods, n (%) 44 (12.3)

Prior delayed reaction to foods, n (%) 13 (3.6)



Food allergic subjects vs. not allergic
No reactions

n = 315

Self-reported 
immediate reactions

n = 44
Mean Age, yrs 8.2 8.6

Sex, n (%)
Female 170 (54.0) 30 (68.2)

Male 145 (46.0) 14 (31.8)
Recruitment location, n (%)

Community health center 24 (7.6) 8 (18.2)
Elementary school 291 (92.4) 36 (81.8)

Animals in the household, n (%) 243 (77.1) 33 (75.0)

History of GI parasites, n (%) 63 (20.0) 10 (22.7)
History of tick bite, n (%) 79 (25.0) 8 (18.2)

Allergic comorbidities, n (%) 158 (50.2) 34 (77.3)

Mean AEC (k/µL) 0.426 0.313



Most reported allergenic foods
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Patterns of sensitization
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Serum IgE levels to food and respiratory allergens in sensitized 
participants N=140

IgE ≥100 IU/mL
IgE 50.0-99.99 IU/mL
IgE 17.50-49.99 IU/mL
IgE 3.50-17.49 IU/mL
IgE 0.70-3.49 IU/mL
IgE 0.35-0.69 IU/mL

23.0%

8.6%

37.8% 37.8%
39.2%

5.0%

13.6%

35.7%
37.1%

33.5%

Median total IgE  (IU/mL): 186 (5-4122)



Rate of peanut sensitization

 None of the subjects reported 
symptoms associated with peanut 
consumption

No sensitization, n (%) 88 (62.9%)

Sensitization*, n (%) 52 (37.1%)
* ≥0.35 IU/mL
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Weekly peanut consumption
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Peanut components were mostly undetectable

Peanut Aha h1 Ara h 2 Ara h 3 Ara h 8 Ara h 9
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*Peanut components are all recombinant allergens



Peanut sensitization correlates with IgE to other 
plant-derived allergens
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 Cross-reactive carbohydrate determinants (CCDs) are 
oligosaccharides epitopes found on glycoproteins derived from 
plants, insects and parasites

 Can be recognized by IgE with limited clinical relevance
 A study by Amoah et al. among Ghanaian schoolchildren 

demonstrated high prevalence of peanut-sensitization associated 
with anti-CCD IgE and Schistosoma haematobium infection
Peanut-specific IgE (0.35kU/L) prevalence was 17.5%

Cross-reactive carbohydrates



Peanut sensitization strongly correlates with 
IgE to bromelain (MUXF3)
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MUXF3 inhibits IgE binding to whole peanut



MUXF3 and MMXF3 dose-dependent 
inhibition of IgE binding to peanut 

*MUXF3 and MMXF3 inhibitors were kindly provided by Dr. Friedrich Altmann
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Patterns of sensitization in US children 
compared to Honduran children

0.1 1 10 100
0.1

1

10

100

IgE to Peanut (log10; IU/mL)

Ig
E 

to
 s

pe
ci

fic
fo

od
 a

lle
rg

en
s 

(lo
g1

0;
 IU

/m
L)

Bromelain (r=0.955, p<0.001)
Wheat (r=0.995, p<0.001)
Oak (r=0.992, p<0.001)
Timothy (r=0.994, p<0.001)
Rye grass (r=0.980, p<0.001)

Honduras

0.01 0.1 1 10 100 1000
0.1

1

10

100

1000

IgE to Peanut (log10; IU/mL)

Ig
E 

to
 s

pe
ci

fic
fo

od
 a

lle
rg

en
s 

(lo
g1

0;
 IU

/m
L) Wheat (r=0.189, p<0.001)

Rye grass (r=0.027, p=0.499)
Soy (r=0.576, p<0.001)

United States – Viva Cohort

*Samples from Project Viva provided by Dr. Emily Oken and Dr. Diane Gold



Food sensitization is common among Honduran children despite low 
rates of reported clinical symptoms
There is a strong correlation between IgE to peanut and IgE to other 
plant-derived allergens, in particular to wheat, oak, and grass pollen
This pattern of sensitization seems to be driven by IgE recognition of 
cross-reactive carbohydrate determinants, such as MUXF3, and is 
strikingly different from that observed in other similar populations 
This cross-reactivity could be a major confounder for interpretation of 
serum IgE results for food allergens in Central America
This CCD sensitization pattern raises the possibility that IgE to CCDs 
could confer protection against symptomatic food allergy

Summary



 Continue component analysis for additional foods
 Glycan microarray analysis to potentially identify specific CCD 

structure preferentially recognized by IgE in this population
 Indirect basophil activation assays
 Comparison of IgE sensitization patters in pediatric subjects from 

Honduras with confirmed food allergies 

Next steps
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