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Overview

Gluten Intolerance

Lactose Intolerance

Histamine Intolerance

Other Food Sensitivities



Gluten Intolerance



Sapone et al. BMC Medicine 2013, 
10:13
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▪ Gluten-free diet increasing in popularity

▪ Gluten-free market valued at $4.2 billion
Maclean’s Magazine, 2013

Gluten



• Dr. Willem-Karel Dicke

• Observed link between wheat 

(gluten) and symptoms of 

celiac disease

• Pioneered the gluten-free diet

van Berge-Henegouwen and Mulder. Gut 1993, 34:1473

Celiac Disease







• tTG IgA
• EMA IgA

• tTG IgG
• DAG IgG

Normal IgA
98%

IgA Deficient
2%

Biopsy Biopsy

HLA-DQ2/8+
30%

HLA-DQ2/8-
70%

Celiac Disease ruled out

Total serum IgA
HLA-DQ 

Genotyping

tTG = Tissue transglutaminase
EMA = Endomysial antibody
DAG = deamidated antigliadin

Diagnostic Approach



Diagnostic Approach



▪ Role in susceptibility to various 

autoimmune and inflammatory diseases 

▪ MHC region on chromosome 6

▪ Heterodimers DQ2 or DQ8 

(sometimes DQ7) necessary for 
the development of celiac 

disease

Kagnoff. Gastroenterology 2005, 128:S12

Antigen Presenting Cell

DQ Locus

α chain

β chain

B1*02 A1*05

Gluten

▪ MHC Class II: DQ locus

Human Leukocyte Antigen





▪ 16% of children at “high risk” and 6% at “medium risk” 

developed tTG antibodies (p<0.001)

▪ Assessed the development of celiac disease tTG antibodies in 

     6,403 children with HLA risk genotypes from:

▪ United States

▪ Finland

▪ Germany

▪ Sweden

▪ Sweden = ∼↑2 x risk of developing tTG antibodies compared to United 

States (p<0.001) 

▪ Suggests environmental factors 

(eg. timing of first gluten exposure and breastfeeding)

Liu et al. NEJM 2014, 371:42

Results
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Genetic risk category

50-fold↑ risk

17-fold ↑ risk



Assessed prevalence of CD across ethnic groups, using HLA genotyping followed 
by CD serology (anti-tTG antibodies)

1. Elevated-risk HLA genotypes (ie medium or high): ~35% of participants
▪ Prevalence highest in Caucasians and lowest in East Asians

2. CD-positive serology: ~1% of participants 
▪ Prevalence, again, highest in Caucasians

3. Of that 1%, nearly 90% were undiagnosed! 

2017





DQ7DQ2.2DQ2.2 DQ7

DQ2.2 DQ7

Medium Risk Low Risk

High Risk

DQ2.2 DQ7

Parents Risk ≠ Children’s Risk: Case Study



DQ7DQ2.2 DQ2.2

DQ7 DQ7

High Risk High Risk

Low Risk

DQ7DQ2.2 DQ7

Parents Risk ≠ Children’s Risk: Case Study



Case Study



From 
23andMe





*Biopsy confirmed Celiac Disease*



Non-Celiac Gluten Sensitivity



2015



• Binds to pro-inflammatory cytokines modulating the T-cell response 

of the immune system

• Acute phase protein

• ↑ in response to inflammation 

• Protects against the toxic effects of pro-inflammatory cytokines

α2-macroglobulin



2017



September 2021



Diet Evaluation

GFD resulted in higher fat 

intake and lower fiber 

intake

GFD led to reduction in 
intake of vitamins B1, B6, 

B12, and folate alongside 

an increased sodium 

intake



Nutrient imbalance 

caused by gluten-free 

diet resulted in an  

increase in the dietary 

inflammatory index



Methods: 

• 469,095 adults, of which 2,083 had CD 

• 40-69 years of age from England, Scotland, and Wales 

• No CVD at baseline assessment visit (2006-2010), followed longitudinally until Oct 2021

• Compared relative risk of CVD, ischaemic heart disease, myocardial infarction, and 

stroke in people with CD with people who do not have CD.

Conroy et al. BMJ Medicine 2023

Celiac Disease



Conroy et al. BMJ Medicine 2023

Ideal CVD risk score factors: 
• Smoking

• Physical Activity

• Total Cholesterol

• Diabetes

• Blood Pressure

• BMI

Results



Conroy et al. BMJ Medicine 2023

Despite having lower risk of traditional CVD risk factors, individuals with CD had a higher incidence rate of CVD:

• 9.0 CVD cases per 1000 person years among those with CD vs. 

• 7.4 CVD cases per 1000 person years among those without CD

Results



Lactose Intolerance



Lactose Intolerance
(Lactase Non-Persistence)

• Inability to metabolize lactose into glucose and galactose

• Determined by genetic polymorphism in lactase (LCT) gene or MCM6
• People with particular gene variant produce less lactase

• Undigested lactose cannot be absorbed by the intestine and passes into 
the colon

• Colonic bacteria metabolize it into CO2 and H2O

Not to be confused with milk allergy – allergy to milk proteins 
(specifically alpha-casein)



Simon, F,J. Am. J. Dig. Dis. 15, 1970
McCracken, Curr. Anthropol 12, 1971

Curry, Nature 500, 2013



Fetus
Low expression

Infant
High expression

Adult
High expression
“Lactase persistence”
(Lactose-tolerant)

Adult
Low expression
“Lactase non-persistence”
(Lactose-intolerant)

Expression of lactase gene throughout lifecycle





Adapted from Morales et al. BMJ. 2011;1:e000125. 

fold↑ **

fold↑ *
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Differential Epigenetic Modification
Lactase non-persistence (lactose intolerant)

Lactase persistence (lactose tolerant)

With age, C allele 
accumulates DNA 
modifications that 
decrease LCT
expression.



2017





Histamine Intolerance
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Adapted from Sánchez-Pérez et al, Nutrients 2021



Histamine

Inflammatory marker Neurotransmitter



Histamine Intolerance (HIT)

Comas-Basté et al. (2020). Biomolecules, 10(8), 1181.



Histamine Metabolism

Comas-Basté et al. (2020). Biomolecules, 10(8), 1181.





DAO Activity of by Genotype

Adapted from Maintz et al, Allergy 2011

Low DAO activity 
(DAO <10 U/ml) 
subjects (n=175) 

High DAO activity 
(DAO ≥10 U/ml) 
subjects (n=309)  

P = 4.1*10^(-11)





Comas-Basté et al, Biomolecules 2020

Growing Interest in HIT



Food Sensitivities



*Reference category: GG. OR = 19.7, 95 % CI 10.8–35.7, p<0.001; 
** Reference category: GG. OR = 10.1, 95 % CI 4.0–25.8, p<0.01. 



100 mg caffeine effect (post) on anxiety as a function of



ADORA2A and Caffeine 
Consumption



Summary

6 genetic variants in HLA impact risk of Gluten intolerance

Variation in the MCM6 (LCT) gene predicts Lactose intolerance

3 Variants in the AOC1 gene affects Histamine intolerance

A variant in ADORA2A affects caffeine sensitivity

A variant in ALDH2 affects alcohol sensitivity



Presentation Clinical Actions

After participating in this presentation, clinicians should be better 
able to:

• Recommend suitable genetic tests for food intolerances.

• Evaluate the quality of the diet of clients with food intolerances. 



Benefits of Genetic Testing

✓ Identify unknown food intolerances

✓ Improved nutritional status

✓ Greater weight loss

✓ Improved compliance

✓ Enhanced motivation

✓ Better understanding of dietary advice



Email:     a.el.sohemy@nutrigenomix.com

Thank you

@nutrigenomix.com

Q&A



RDNs and NDTRs, please complete the 

short survey after the webinar to 

download a CPEU certificate!
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