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INTRODUCTION

Food ‘allergy’ in the UK: 500% 

increase in hospital admissions 

seen since 1990.

In the past we tended to see the 

immediate type of reaction, but 

now we are seeing much more of 

serious delayed reactions.

Why has there been such an 

increase?
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ADVERSE FOOD REACTIONS

Tanno LK, Calderon MA, Smith HE, Sanchez-Borges M, Sheikh A, 

Demoly P; Joint Allergy Academies. World Allergy Organ J. 2016 Aug 

9;9:24. doi: 10.1186/s40413-016-0115-2. eCollection 2016.

� Allergy and hypersensitivity, previously 

perceived as simple and rare disorders, are 

now common and increasingly a major 

global public health problem.

� Numerous reports over the last 20 years 

have been indicating that the world is 

dealing with an allergy epidemic.

� They are complex conditions able to be 

expressed in many different organs and in 

any age, having a significant impact on the 

quality of life of patients and their families.

� All health care professionals, in whatever 

role may thus encounter patients with 

allergic conditions.
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ADVERSE FOOD REACTIONS

The prevalence of migraine, asthma, dermatitis and irritable bowel 

syndrome has been continuously increasing

Etiological studies suggest that these diseases may be related to 

adverse food reactions (food hypersensitivity)

Numerous studies have found that the levels of food-specific IgG’s 

and IgG subclasses in serum are significantly higher in individuals 

with food hypersensitivity

IgG-mediated immunologic responses play an important role in 

the pathogenesis of adverse food reactions
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� Survey commissioned by Allergy UK –

5286 participants

� Assay performed using CNS ELISA test

� Questionnaire 3 months after IgG food 

test

� 76% reported a significant 

improvement in their condition

� 68% noticed a benefit within 3 weeks

� Those with more than 1 condition more 

likely to report noticeable improvement

� 92% reported a return of symptoms on 

reintroduction of offending foods

IgG GUIDED DIET

Geoffrey Hardman, Gillian Hart. Nutrition & Food Science Vol. 37 

No. 1, 2007 pp. 16-231
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IgG GUIDED DIET

Geoffrey Hardman, Gillian Hart. Nutrition & Food Science Vol. 37 

No. 1, 2007 pp. 16-23

SURVEY RESULTS – ALLERGY UK 2007 MAIN MEDICAL CONDITION 

REPORTED

% WHO 

REPORTED 

MODERATE TO 

HIGH BENEFIT

Gastrointestinal IBS, Crohn’s Disease 80%

Respiratory Asthma, breathing difficulties 78%

Neurological Migraine, Headaches 72%

Dermatological Eczema, Acne, Psoriasis 76%

Musculo-skeletal Arthritis, Rheumatoid Arthritis 64%

Psychological Depression, ADHD, Panic Attacks 81%

Other Bloating, Lethargy, general feeling of Malaise 79%
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IgG GUIDED DIET

Geoffrey Hardman, Gillian Hart. Nutrition & Food Science Vol. 37 

No. 1, 2007 pp. 16-23

Provided evidence that elimination diet based on food-

specific IgG testing is an effective, reliable and valid aid in 

the management of chronic illness

1
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How do we define food allergy 
and intolerance?Q
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STANDARD CLASSIFICATION

ADVERSE  REACTION  TO  FOOD

IgE

Type I 

Allergy

IgG

Type III 

Allergy

Enzyme Deficiency

(Lactose, Histamine)

Pharmacological Effect

(Biogenic amines)

Chemical Effect

IMMUNE MEDIATED
NON–IMMUNE 

MEDIATED

Classic ‘Allergic’

Reaction

Food Allergy Food Intolerance

COMMON TERMINOLOGY

Sensitivity
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CLASSIFICATION OF ALLERGIC REACTIONS 

TYPE I - IgE

Mast Cell 

activation

Classified in four groups as defined by Gell and Coombs in 1963

TYPE II-IgG/IgM TYPE III - IgG

FcR-

dependent

Cell 

destruction

Immune 

Complex

deposition

TYPE IV – T CELLS

Eosinophilic 

inflammation

Monocyte 

activation
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CLASSIFICATION OF ALERGIC REACTIONS

TYPE I - IgE TYPE II-IgG/IgM TYPE III - IgG TYPE IV – TCELLS

Mast Cell 

activation

FcR-

dependent

Cell 

destruction

Immune 

Complex

deposition

Eosinophilic 

inflammation

Monocyte 

activation

Classified in four groups as defined by Gell and Coombs in 1963
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ADVERSE FOOD REACTIONS

2

Tanno LK, Calderon MA, Smith HE, Sanchez-Borges M, Sheikh A, 

Demoly P; Joint Allergy Academies. World Allergy Organ J. 2016 Aug 

9;9:24. doi: 10.1186/s40413-016-0115-2. eCollection 2016.

� Concepts in medicine and the new 

knowledge generated in the last few 

years have substantially changed our 

view of the immune system and its 

interaction with the environment and 

external agents.

� Such developments in pathophysiology, 

pharmacology and clinical practice 

necessitate reviewing current definitions 

and terminologies.
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FOOD INTOLERANCE (IgG)

“45% of the population suffer from a food intolerance”

� Non-specific / multiple symptoms

� Most people are undiagnosed

� Many clients will be affected

2
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What are IgG antibodies
& what is their significance ?Q
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ANTIBODY CLASSIFICATION

Name Types Description

IgA 2
Found in gut, respiratory tract, urogenital tract, 
saliva, tears and breast milk. First line immune 
defense system against invading pathogens

IgD 1
Antigen receptor on B cells that haven't been 
exposed to antigens. Can produce immune 
response via mast cells and basophils

IgE 1
Binds antigens and triggers histamine response 
from mast cells and basophils.
Type I hypersensitivity

IgG 4
Provides the majority of antibody-based immunity 
against pathogens. Can cross placenta to give 
passive immunity to fetus.

IgM 1
Expressed at the surface of B cells. Use in early 
stages of B cell immunity before there is sufficient 
IgG

Monomer
IgD, IgE, IgG
Monomer

IgD, IgE, IgG

Dimer
IgA

Dimer
IgA

Dimer
IgA

Pentamer
IgM

Pentamer
IgM

Pentamer
IgM
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ANTIBODY PRODUCTION – PROVOCATION IgE ALLERGY

Allergen Source

Clinical effects e.g. 

asthma, hayfever, eczema. 

THE ALLERGIC CASCADE

Mast Cell 

Basophil

Fc epsilon 

receptor

Mediators
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ANTIBODY CLASSIFICATION

Name Types Description

IgA 2
Found in gut, respiratory tract, urogenital tract, 
saliva, tears and breast milk. First line immune 
defense system against invading pathogens

IgD 1
Antigen receptor on B cells that haven't been 
exposed to antigens. Can produce immune 
response via mast cells and basophils

IgE 1
Binds antigens and triggers histamine response 
from mast cells and basophils.
Type I hypersensitivity

IgG 4
Provides the majority of antibody-based immunity 
against pathogens. Can cross placenta to give 
passive immunity to fetus.

IgM 1
Expressed at the surface of B cells. Use in early 
stages of B cell immunity before there is sufficient 
IgG

Monomer
IgD, IgE, IgG
Monomer

IgD, IgE, IgG

Dimer
IgA

Dimer
IgA

Dimer
IgA

Pentamer
IgM

Pentamer
IgM

Pentamer
IgM
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ANTIBODY PRODUCTION – CIRCULATING IMMUNE COMPLEXES (CIC)

Allergen Source

Tissues

C1

C5

C3b

Complement activation

Chemotactile molecules

Opsonines

Adhesion molecules

Circulating immune 
complexes

INFLAMMATION

Tissue adhesion
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WHAT DOES THE PRESENCE OF IgG ANTIBODIES MEAN?

Whilst it is a normal physiological 

phenomenon to produce IgG 

antibodies to foods, we have to 

remember that the presence of 

such antibodies in the serum 

constitutes an immunological 

defence reaction against the food

Oral tolerance is the normal state and it is not a normal 

reaction to develop high levels of antibodies to all foods 

that are consumed regularly.

4
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What about IgG4 antibodies
& their significance ?Q



11

Cambridge Nutritional Sciences

Introduction

Definitions

Significance

Conclusion

Mechanisms

Inflammation

Developments

IgG vs IgG4

Cambridge Nutritional Sciences

Diseases

Antibodies

IgG SUBCLASS PROPERTIES

PROPERTY IgG1 IgG2 IgG3 IgG4

Neutralisation ++ ++ ++ ++

Activation of complement pathway ++ + +++

Opsonisation +++ + ++

Binding to macrophages ++ + +++ ++

Binding to neutrophils + +

IgG1 and IgG3 have strong pro-inflammatory properties

IgG4 has protective, anti-inflammatory properties

IgG4 deficiency seen in 10 to 15% of healthy patients
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IgG4 FUNCTION

Acts as a ‘blocking agent’ against the actions of IgE

Catches and neutralises the (food) antigen before IgE can bind to it

IgG4 acts to prevent acute allergic reactions (Type I allergy) occurring

No complement activation and no opsonising capacities

No involvement with Type III (IgG-mediated) food intolerance

Invalid measurement, to detect ‘delayed-onset’ food intolerance
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THE BOTTOM LINE FOR ALLERGY DIAGNOSIS

R. C. Aalberse, S. O. Stapel, J. Schuurman and T. Rispens.              

Clinical & Experimental Allergy, 39, 469–477

� IgG4 by itself is unlikely to be a cause 

of allergic symptoms. In general, the 

presence of allergen-specific IgG4 

indicates that anti-inflammatory, 

tolerance-inducing mechanisms have 

been activated.

� The existence of the IgG4 subclass, its 

up-regulation by anti-inflammatory 

factors and its own anti-inflammatory 

characteristics may help the immune 

system to dampen inappropriate 

inflammatory reactions.

5

Introduction

Definitions

Significance

Conclusion

Mechanisms

Inflammation

Developments

IgG vs IgG4

Cambridge Nutritional Sciences

Diseases

Antibodies

(EAACI) Task Force Report. 2008

� Testing of IgG to foods is considered 

irrelevant for the laboratory work-

up of food allergy or intolerance.

� Testing for IgG4 against foods is not 

recommended as a diagnostic tool.

� Due to lack of any controlled 

studies on the diagnostic value of 

IgG testing in food allergy, it should 

not be performed in the case of 

food-related complaints. (Papers 

cited 1982 – 2006)

European Academy of Allergy & Clinical Immunology (EAACI) Task 

Force Report. 2008
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IgG & FOOD ALLERGY – LEAP STUDY

� Conclusions: The early introduction of 

peanuts significantly decreased the 

frequency of the development of 

peanut allergy among children at high 

risk for this allergy and modulated 

immune responses to peanuts.

� Increases in levels of peanut-specific 

IgG antibody occurred predominantly 

in the consumption group.

� Observations indicate that IgG is 

associated with a protective role 

against the development of allergy.

LEAP Study team  N Engl J Med 2015;372:803-13

5
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What are the mechanisms of IgG 
mediated food intolerance ?Q
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INTESTINAL PERMEABILITY

� In intestinal diseases, 

increased permeability to 

large molecules mostly 

(food antigens, microbial 

fragments) can have a role 

in exacerbating 

inappropriate immune 

responses

Ménard S, Cerf-Bensussan N, Heyman M. Mucosal Immunol. 2010 

May;3(3):247-59. doi: 10.1038/mi.2010.5. Epub 2010 Mar 10. 

PMID: 20404811 
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IgG AND THE GUT MICROBIOME

� Pilot study analysed interactions of gastrointestinal microbiota, gut 

permeability, nutrition, IgG levels, and their impact or correlation on 

food intolerances and well-being.

� Anti-inflammatory effects of Faecalibacterium prausnitzii or 

Lactobacilli and gut barrier functions of Akkermansia may have a key 

role in food intolerances.
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IgG AND THE GUT MICROBIOME

� Even in absence of diagnosed milk intolerance, discomfort 

increased, if the IgG levels were high or Lactobacilli and 

Bifidobacteria levels were low.

� The analytical strategy to include the analysis of major commensal 

gastrointestinal microbiota groups in addition to food intolerances, 

IgG levels, resulted in significant correlations.
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‘LEAKY GUT’ SYNDROME

Normal

tight

junction

Antibodies Dietary Proteins
& Peptides Physical

Stress

Cytokines

Infections

EnzymesDrugs &
Xenobiotics Neurotransmitters

6
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‘LEAKY GUT’ SYNDROME

Antibodies Dietary Proteins
& Peptides Physical

Stress

Cytokines

Infections

EnzymesDrugs &
Xenobiotics Neurotransmitters

Normal

tight

junction

Leaky &

Inflamed

Blood Brain

Barrier Breach

Inflammation Autoimmunity Malabsorption

& nutrient deficiencyFOOD ALLERGY & INTOLERANCE
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IMMUNE COMPETENCY AND ‘TOTAL LOAD

With an efficient immune response, 
the half-life of a complex may be a 
few minutes which may NOT elicit 
symptoms

An overload of antigen or poor 
immunity, will lead to deposition of 
large complexes in the tissues and 
probable symptoms.

6
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antibody complex in the circulation 

is a normal physiological method of 

antigen elimination. 

� However, there is a great deal of 

evidence suggesting that increased 

levels of circulating immune 

complexes are associated with a 

variety of diseases in which the 

complexes, once deposited in the 

tissues, cause damage by activating 

complement and other effector 

mechanisms.

FOOD IMMUNE COMPLEXS

R. PAGANELLI, R. J. LEVINSKY & D. J. ATHERTON Department of 

Immunology, The Institute of Child Health, London. 

Clin. exp. Immunol. (1981) 46, 44-53.. 
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IMMUNE COMPLEX FORMATION

� In conclusion, a significant portion of 

C1q activation in non-recent onset 

schizophrenia can be attributed to the 

formation of immune complexes with 

the food antigens, milk caseins and 

wheat glutens.

� Our data provide a starting point to 

examine if perinatal exposure to food 

antigens in susceptible individuals 

represents a plausible means by which 

C1 activation could ultimately result in 

symptoms and behaviour characteristic 

of schizophrenia.

Severance EG, Gressitt KL, Halling M, Stallings CR, Origoni AE, 

Vaughan C, Khushalani S, Alaedini A, Dupont D, Dickerson FB, Yolken 

RH. Neurobiol Dis. 2012 Dec;48(3):447-53. doi: 

10.1016/j.nbd.2012.07.005. Epub 2012 Jul 16.
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IgG & MAST CELL ACTIVATION?

Mast cells are found in 
connective tissue and 
basophils are a type of 
white blood cell.

They contain histamine 
and other mediators, 
used for fighting infection

6
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IgG & MAST CELL ACTIVATION?

Pullen NA, Falanga YT, Morales JK, Ryan JJ. Front Immunol. 2012 May 11;3:117. 

doi: 10.3389/fimmu.2012.00117. eCollection 2012. PMID: 22593761 
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MAST CELL INVOLVEMENT IN INFLAMMATORY DISEASE

Mast 

Cells

Interstital
cystitis

Atopic 
dermatitis

Psoriasis

Asthma

CAD

Obesity

Cancer

IBS

Ulcers

IBD

Migraines

Multiple
sclerosis

Infections

Prostatitis

Periodontitis

Autism
Arthritis

Strong association

Medium association

Weak association

Biochim Biophys Acta. 2012 January ; 1822(1): 21–33. 
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Activation of tissue 

mast cells and 

release of ‘allergic’ 

mediators

MECHANISM OF IgG FOOD INTOLERANCE

Immune system produces IgG 

antibodies in response to partially 

digested foods passing through gut 

wall into bloodstream

IgG antibodies and food 

antigens produce immune 

complexes

Increased gut 

permeability promotes 

excess formation of 

antigen/antibody 

complexes

INFLAMMATION

Immune system overloaded. 

Immune complexes accumulate in 

joints and tissues

Complement cascade 

induced. Inflammatory 

mediators released

6
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INFLAMMATION & OBESITY

� Obese children have significantly 

higher IgG antibody values directed 

against food antigens than normal 

weight children.

� Anti-food IgG antibodies are tightly 

associated with low grade systemic 

inflammation. 

� These findings raise the possibility, 

that anti-food IgG are 

pathogenically involved in the 

development of obesity and 

atherosclerosis.

Wilders-Truschnig M, Mangge H, Lieners C, Gruber H, Mayer C, März 

W. Exp Clin Endocrinol Diabetes. 2008 Apr;116(4):241-5. Epub 2007 

Dec 10. PMID: 18072008 

7
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FOODPRINT AND INFLAMMATION STUDY

Patient ID Received Date

Result 

mg/L Grade

Received

Date

Result

mg/L Grade % Drop

55195 09/11/2015 1.2 2 08/02/2016 1.2 2 4.5

55196 09/11/2015 3.3 4 29/02/2016 0.4 1 87.1

55197 09/11/2015 4.7 4 10/02/2016 0.5 2 88.7

55202 09/11/2015 1.5 3 10/02/2016 1.1 2 24.4

55205 09/11/2015 3.6 4 22/02/2016 1.0 2 70.7

55206 09/11/2015 1.8 3 22/02/2016 0.8 2 58.3

55210 09/11/2015 7.6 4 16/03/2016 6.1 4 19.8

55355 16/11/2015 5.1 4 10/02/2016 4.8 4 5.7

55482 23/11/2015 3.6 4 14/03/2016 2.0 3 45.7

55483 23/11/2015 2.8 3 08/02/2016 0.7 2 74.6

55490 23/11/2015 1.0 2 22/02/2016 0.6 2 41.2

57101 22/02/2016 1.5 3 22/02/2016 0.4 1 73.9

57479 09/03/2016 2.1 3 23/05/2016 0.5 1 73.8

57486 09/03/2016 3.7 4 25/05/2016 2.1 3 42.5

57558 14/03/2016 7.8 4 23/05/2016 0.9 2 88.5

57397 07/03/2016 9.3 4 23/05/2016 0.5 1 94.8

57478 09/02/2016 5.2 4 25/05/2016 1.7 3 66.7

*56504 23/03/2016 3.7 4 25/05/2016 4.1 4 +10.9

57900 04/04/2016 3.7 4 GP Result 2.6 3 30.5

Average Drop 53.3 %

7

GRADE RISK

Grade 1 / 2 Low Risk

Grade 3 Moderate Risk

Grade 4 High Risk
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INFLAMMATION & OBESITY

Wilders-Truschnig M, Mangge H, Lieners C, Gruber H, Mayer C, März 

W. Exp Clin Endocrinol Diabetes. 2008 Apr;116(4):241-5. Epub 2007 

Dec 10. PMID: 18072008 
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Food Intolerances in Athletes – Understanding the Performance Impact

Impacts on the athlete:

• Increased inflammation results in 

muscle soreness and slows down 

recovery time

• Increases stress on the body leading 

to fatigue as the body needs more rest

• Prevents nutrients from being fully 

absorbed

• Weakens the immune system.

• Causes weight gain

• Can impact breathing by inflaming the 

air ways

http://www.runtothefinish.com/2014/09/food-intolerances-in-athletes.html
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IgG WEIGHT and Quality of Life

� 120 subjects with a mean age of 45.5 

and BMI of 20> avoided positive foods 

for 90 days

� Body composition, blood pressure & 

quality of life measured at baseline 

30,60 and 90 day follow up.

� On average participants lost 1lb a week 

and 3 inches from the waist Reduction 

in weight, BMI, waist and hip 

circumferences, blood pressure

� Improvements in all indicators of 

quality of life including mental quality.

Lewis, Woolger, Melillo, Alonso et al. Obesity & Weight loss Therapy 

2012 2:1

7
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Research Papers

Delayed food allergy

Irritable Bowel Syndrome (IBS)

Inflammation, obesity & arthritis

Migraine

Asthma / respiratory diseases

Crohn’s disease

Behaviour problems (schizophrenia 

& autism)

8
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DELAYED ALLERGY

� Elimination of IgG positive 

foods is successful in 

significantly decreasing 

symptoms

� In all 80 patients studied 

71% achieved a 75% or 

greater improvement level

Dixon HS. Otolaryngol Head Neck Surg. 2000 Jul;123(1 Pt 1):48-54.  

PMID: 10889481 
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DELAYED ALLERGY

Dixon HS. Otolaryngol Head Neck Surg. 2000 Jul;123(1 Pt 1):48-54.  

PMID: 10889481 
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MIGRAINE – IgG-MEDIATED?

� Increased IgG antibodies and cytokines 

would lead to an inflammation 

response, which seems to play an 

important role in the pathophysiology 

of migraine attacks. 

� Supporting this hypothesis, a recent 

study has shown that anti-food IgG 

antibodies in obese juveniles are 

associated with systemic inflammation

� These data are interesting, as obesity 

seems to be a risk factor in the 

development of chronic migraine.

Julio Pascual and Agustı´n Oterino. Cephalalgia 0(00) 1–3. 

International Headache Society 2010
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IBS AND MIGRAINE

� Conclusions: Our findings 

indicate that food elimination 

based on IgG antibodies in 

migraine patients who suffer 

from concomitant IBS may 

effectively reduce symptoms 

from both disorders with 

possible positive impact on the 

quality of life of the patients as 

well as potential savings to the 

health-care system.

Aydinlar EI, Dikmen PY, Tiftikci A, Saruc M, Aksu M, Gunsoy HG, Tozun 

N. Headache. 2013 Mar;53(3):514-25. Epub 2012 Dec 6. PMID: 

23216231 
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IBS: A ROLE FOR IgG

� Irritable bowel syndrome (IBS) is one of 

the most common GI disorders, having 

a prevalence of 12%-30%.

� Most patients with IBS attribute their 

symptoms to adverse food reactions.

� Review of publications (1966 to 2015)

� Studies reported that serum IgG levels 

are higher in patients with IBS and food 

allergy history, perhaps related to an 

inflamed or “leaky” gut.

� Hypersensitivity reactions may play a 

role in causing IBS symptoms in a 

subset of patients.

Mansueto P, D'Alcamo A, Seidita A, Carroccio A. World J 

Gastroenterol. 2015 Jun 21;21(23):7089-109. Review.

PMID: 26109796 
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IBS: A ROLE FOR IgG

� Patients might have selective gut 

permeability to food allergens. The 

increase of food-specific IgG titers

could be a specific reaction, rather than 

a non-specific response to increased 

gut mucosal permeability.

� Pending further scientific evidence, a 

cautious approach is advisable but the 

concept of food allergy should be 

included as a possible cause of IBS, and 

a dietary approach may have a place in 

the routine clinical management of IBS.

Mansueto P, D'Alcamo A, Seidita A, Carroccio A. World J 

Gastroenterol. 2015 Jun 21;21(23):7089-109. Review.

PMID: 26109796 
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IBS PROGNOSIS

Heaton, Thompson. Irritable Bowel Syndrome. 1999 Health Press, Oxford

98% = no 
change in Dx

88% have
symptoms

n=5952
1-8 years

n=398
median 7 years
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IgG EVALUATION

� Literature review (2010) evaluating 

the validity of tests used to assess 

food reactions

� Food hypersensitivity, food allergy, 

food sensitivity, food intolerance 

testing and adverse food reactions

� IgG–based testing showed promise, 

with clinically meaningful results

� Proven useful as a guide for 

elimination diets

� Further investigation into the 

clinical application is required

Mullin GE, Swift KM, Lipski L, Turnbull LK, Rampertab SD. Nutr Clin 

Pract. 2010 Apr;25(2):192-8. Review. PMID: 20413700 
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ALLERGY VS INTOLERANCE

Category Allergy Intolerance

Food e.g. peanut, shellfish e.g. gluten, dairy

Mediated IgE antibodies IgG antibodies

Rate of Response Immediate after ingestion Delayed up to 72 hrs after ingestion

Mechanism
Rapid production of 

histamine

Gradual formation of  Ag/Ab 

complexes

Symptoms
Classical  ‘allergic’ response Many symptoms affecting any part  

of the body 

Severity Can be fatal Not life-threatening

Permanence
Can last lifetime Can be reversed of reduced by 

elimination of foods

Diagnosis Often self-diagnosed Rarely self- diagnosed

Skin-prick test Positive Negative
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CHARACTERISTICS OF IgE & IgG MEDIATED REACTIONS TO FOOD

IgE Mediated - Allergy IgG Mediated - Intolerance

Incidence is relatively low Incidence is relatively high

Result from infrequent exposure Result from frequent exposure

Very predictable short term symptoms Chronic, variable symptoms

Offending food is usually obvious Offending food frequently not suspected

Basophil/Mast Cell triggered reactions Immune complex trigger

Histamine/Leukotriene release Inflammatory response

Patient aware of offending food Patient rarely aware of offending food

Antibody persistent for years Antibody declines within one month

In vitro testing for serum IgE

confirmation

In vitro testing for serum IgG shows food 

offenders and extent of gut permeability

Permanent food avoidance & 

immunotherapy

Eliminate then rotate food(s), heal gut, 

improve digestion

10
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