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15 Food Reactivities and 
Celiac Disease: Allergies, 
Hypersensitivities, 
and Intolerances

Russell Jaffe, M.D., Ph.D.

I. INTRODUCTION 

Food reactivities include the sum of diet-related acute allergy, hypersensitivity (delayed allergy), 
and intolerance.1–3 Celiac disease incorporates all aspects of food reactivity into a perfect storm 
of suffering too often overlooked in practice. Careful history and recently available predictive 
diagnostic tests are recommended to properly include or exclude food reactivities.1–4 This chapter 
reviews the link between the varieties of food reactions and their clinical relevance to infl ammatory, 
 autoimmune, and degenerative conditions.1

II. EPIDEMIOLOGY

“… food intolerances affect nearly everyone at some point.” NIAID/NIH/HHS, 2/16/08, National 
Institute of Allergy and Infectious Diseases (NIAID), U.S. Department of Health & Human Services 
(HHS)

The incidence and prevalence of food reactivities are increasing. Current understanding of 
the pathophysiology of food reactivities provides a robust basis to explain the increase in disease. 
Ecologic data presented in Table 15.1 also provide perspective. 

Developed countries have a greater prevalence of types 1 and 3 allergies due in part to the dietary 
changes concurrent with industrialization, age of onset and time from onset to diagnosis point to 
processes that take time to acquire and reach clinical signifi cance. Gender differences may be in 
part from hormone variances even as early as perinatally.

Celiac disease epidemiologic surveys suggest celiac disease to have a prevalence of 1/250 
Caucasians. Celiac is exceedingly rare in patients of pure Japanese, Chinese, or Afro-Caribbean 
descent. Prevalence of celiac disease has substantially increased at the same time that human diets 
have become more highly refi ned and processed.2 Celiac is rare in people who are adequately breast-
fed and allowed to wean to traditional foods for infants including fruits, vegetables, pulses, herbs 
and fermented foods.3 Most studies are based on screening for anti-gliadin, a protein component of 
gluten, and/or anti-endomysial antibodies.4 
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III. PATHOPHYSIOLOGY 

Recent advances in basic and molecular sciences have substantially changed our understanding of 
both the causes and the management of food reactivities.5 While often overlooked or misunderstood 
for lack of awareness of recent scientifi c evidence, food reactivities are more than acute histaminic 
reactions.6,7 Food reactivities are antecedents to most infl ammatory syndromes,8 which include 
digestive, degenerative, and autoimmune chronic conditions.9 

Food reactivities are absent from fully healthy people who maintain immune tolerance and 
homeostasis, occurring only in people who have lost healthy tolerance and self-rebalancing homeo-
stasis due to acquisition of dysbiosis, xenotoxins, or maldigestion.10 

Dysbiosis refers to unhealthful microbes in the intestinal tract.11 Clinically, a stool digestive 
analysis will reveal culturable organisms. The proportion, species, and antimicrobial sensitivity of 
culturable microbes can be assessed clinically with a stool digestive analysis. 

Xenotoxin burdens can disrupt digestion.12 Detergent and solvent residues disperse and disrupt 
digestive systems. Biocides and hormones disrupters inhibit receptors and enzyme systems. Toxic 
minerals are easily taken up in too many people, mostly those who are magnesium defi cient, mildly 
and signifi cantly metabolically acidotic and defi cient in metallothionein. Together they make up the 
xenotoxins that are often involved in food reactivities yet are undetected until included in clinical 
evaluations.13 

Maldigestion is the failure to suffi ciently process food before it reaches the intestinal lumen. 
Digestion relies heavily on adequate mucins and secretory IgA to avoid absorbing immunoreac-
tive material across the permeable gut membrane and overloading the intestinal immune system.14 
Maldigestion promotes formation and absorption of the following promoters of ill health: 

Digestive remnants: Immune reactive material introduced to the intestinal mucosal system • 
Lectins: Food glycosides specifi cally activate lymphocytes or macrophages• 
Neuro/Immuno-toxic residue: Pesticides, fumigants, or growth regulators• 
Oxidants such as sulfi tes used in food storage or processing• 
Intrinsic toxicants such as alkaloids, oxidized essential oils, or mutagens• 
Endotoxins such as immune response amplifi ers and pyrogens• 
Pathogen and parasite products such as cyclosporin-type immune response inhibitors pro-• 
duced by yeast and fungi that are induced by digestive remnants entering the colon.

The importance of processing foreign antigens is refl ected in the largest part of the immune system 
in the submucosa of the digestive tract.15 While thought vestigial until recently, we now recognize 
that the Peyer’s patches are critical to maintaining homeostasis and tolerance.16 This mucosally 
associated lymphoid tissue and gut associated lymphoid tissue are part of our primary defense 
against foreign invaders, including food digestive remnants.17 Since the immune system is highly 
amplifi ed, once the intestinal tract is sensitized with an initial large dose, subsequent tiny amounts 
of a compound can incite a large and clinically signifi cant response.18

TABLE 15.1
Ecologic Data and Characteristics of Types of Food Reactivities

Characteristic Type 1 Type 2 Type 3 Type 4 Intolerance

1. Demographics Developed
Countries

Global Developed 
Countries

Global Global

2. Age of onset Any Adult Any Any Any

3. Gender F > M F > M F > M F > M M > F

4. Time to diagnosis <1 yr 2–5 yrs 4–8 yrs 3–6 yrs 2–4 yrs



Food Reactivities and Celiac Disease 243

Maldigestion results in infl ammation that can be understood as cumulative repair defi cits. These 
repair defi cits accrue when we take in too little of any of the essential nutrients needed for healthy 
immune function. Immune system responsibilities include defense and repair. Human immune 
systems are particularly vulnerable to lack of protective antioxidants, buffering minerals, essen-
tial amino acids, essential fats, cofactors, or any needed factor that must be taken in through diet 
because internal manufacture does not or is not occurring. 

When lack of essential nutrients or excess of toxins occurs, immune cells shift from protective 
to survival mode. 

Repair defi cits launch a vicious cycle of catabolic illness, metabolic acidosis, and loss of 
homeostasis. The body cannibalizes itself due to impaired essential nutrients needed for healthy 
metabolism, usually due to metabolic stress or surgical causes. Metabolic acidosis ensues due to 
acid-forming diet choices or metabolic defects. Loss of homeostasis and neurohormonal rhythms 
ensue and lead to cortisol and DHEA imbalances. This can lead to attendant endogenous suppres-
sion of immune defense and repair responses.

Diet and nutrient defi cits along with nutrient depleting, free radical oxidizing, xenotoxin bio-
accumulation result in maldigestion that predisposes one to food reactivities.19 Allergies, hyper-
sensitivities, and intolerances taken together are linked through complex, subtle, yet manageable 
mechanisms presented in Table 15.2 and below. 

TYPE I. ACUTE ALLERGY

Histaminic reactivities are seen with type 1 reactions. A food allergy occurs when the immune sys-
tem responds defensively to a partially digested food antigen.20 Dendritic, fi rst-line responder cells 
are designed to ingest and recycle any foreign antigen that transgresses a mucosal barrier.21 Once 
developed, the IgE antibodies are poised to react, releasing large amounts of histamine in an effort 
to expel the “foreign invader” from the body.22 Histamine is a powerful chemical that can affect 
the respiratory system, gastrointestinal tract, skin, or cardiovascular system.23 People with adap-
tive immune systems increase IgG4 antibodies to counterbalance IgE antibodies.24 People who are 
atopic do not increase IgG4 antibodies in response to IgE induction.25

TYPE II: DELAYED HYPERSENSITIVITY ANTIBODIES

Type II reactivities are characterized by complement fi xation. Lectins bind to various cells includ-
ing erythrocytes and cells comprising the intestinal wall symptom, provoking antibody reactivi-
ties seen with type 2 reactions. In the absence of maldigestion, lectins were considered unlikely 
mediators of food allergies because they are broken down by food preparation and digestion. Food 
reactivites associated with anemia can be partially mediated by lectins which bind to erythrocytes 
making them targets for IgG, killer cells, and subsequent destruction.

TYPE III: IMMUNE COMPLEXES

In type III reactivities, immune complexes, that is, IgM-anti-IgG-antigen complexes, provoke reac-
tions. In contrast to type I allergies where IgE binds to mast cells, in type III reactions IgM binds 
directly to food antigens and IgG against that antigen. These form immune complexes that circulate 
and can deposit in various tissues.

TYPE IV: DIRECT T-CELL RESPONSES

Type IV reactivities are T-cell mediated, delayed responses. In food reactivities macrophages engulf 
food allergens that they then process and present to T-cells. T-cells which have had prior contact 
with a sensitizing antigen and macrophages release cell-signaling interleukins, which induce the 
immune cascade leading to infl ammation and repair defi cits and to comorbid conditions. 
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FOOD INTOLERANCES: FUNCTIONAL CHANGES IN DIGESTIVE MECHANISMS

Food intolerances include dysbiosis due to unhealthful microfl ora in the gut, lactose intolerance due 
to lactase defi ciency, celiac disease, IgA defi ciency, sIgA defi ciency, and maldigestion leading to 
immunoreactive remnants. Also, oxidants link sulfi te, which increases antioxidant requirements.26 
Several protective molecules are lost due to stress, toxins, and failed nutrient-dependent epigenetic 
processes: 

Lactase defi ciency is responsible for lactose intolerance and other elective, inducible diges-• 
tive enzymes.27

Mucins that trap toxins to prevent their reabsorption from the gut.• 28 
sIgA is a mucosal antibody designed to trap reactive food remnants to prevent them from • 
being absorbed and then burden immune defense and repair systems.29

Trophic opsonins such as mucin and nutrient production by probiotic fl ora refl ect the symbi-• 
otic relationship between the gut and host mucosal immune defense and repair systems.30

TABLE 15.2
Classifi cation of Food Reactivities

Category Common Term Antibody 
Associated

Assay Synonyms

Type 1 Hives
Anaphylaxis

IgE RadioAllergoSorbed 
Technique;

IntraDermal Skin Tests

Reagin;
Ishizaka Antigen

Type 2
Reactive only;
neutralizing 
not

Delayed allergy IgM, IgA, IgG Immunoglobulin G 
Enzyme ImmunoAssay;

(IgG ELISA);
Lymphocyte Response 
Assay (LRA) by ELISA/
ACT

Late phase
Delayed allergies

Type 3 Serum sickness IgM anti-IgG 
Antigen complex

Raji cell
Lymphocyte Response 
Assay (LRA) by Enzyme 
Linked Immune Sorbed 
Assay / Advanced 
Culture Technique 
(ELISA/ACT)

Immune complex 
diseases; Arteritis 

Type 4 Thymus-derived helper 
1 / Thymus-derived 
helper 2 lymphocyte 
balance

T cell (IgD) Lymphocyte Response 
Assay (LRA) by ELISA/
ACT

Metals Enzyme Linked 
ImmunoSorbed Assay 
(MELISA)

Schwartzman 
reaction

Arthus reaction

Intolerance Maldigestion, i.e., 
lactase defi cit;

Stress or toxin associated 
loss of protective 
molecules, e.g., 
mucins, 
metallothionein, 
digestive enzymes

Mechanisms 
multiple

Various digestive function 
tests; therapeutic dietary 
trials

Dysbiosis
Enteropathy
Host hospitality

Source: Modifi ed from Gel and Coombs, 1967



Food Reactivities and Celiac Disease 245

Metallothioneins are a magnesium- and zinc-rich Gly-Cys polypeptides that trap toxic • 
minerals in plasma, CSF, stool, and urine. Produced only in healthy, energetic cells, it is 
down-regulated or turned off during persisting stress, toxin overload, and essential nutrient 
defi cit.31

Food and nutrients have newly emerging roles in causation and perpetuation of food reactivities. 
The following are examples: 

Intake of foods and nutrients in excess or defi cit relative to individual essential • 
requirements.32

Epigenetic phenotypic modulation, especially during the pre-, neo-, and post-natal • 
period.33

Impaired uptake, usually acquired due to enteropathy.• 34

Medications that reduce healthy probiotic microfl ora.• 35

Diets defi cient in fi ber content.• 36

Occupational or environmental exposure to toxins that interrupt digestion.• 37

Circadian disruption that leads to loss of restorative sleep.• 38

Knowledge of the pathophysiology can help better direct disease management towards the underly-
ing causes of food reactivities in clinical practice.

IV. CELIAC DISEASE, SPECIAL CONSIDERATIONS

The following is a hypothetical case presentation of a patient with celiac disease and is intended as 
a teaching tool:

A 50-year-old Caucasian engineer father of two presented with complaints of “My get up and 
go got up and went; I just don’t have the energy to do what I want to do.” He experienced no prior 
problem with his energy, sleep, or mood level until about a year ago. His weight has been stable 
despite the 2500–3500 calories he says he eats daily. He reported no other complaints. His past 
medical and social history is noncontributory; he does not provide any pertinent family history 
of illness, particularly denying any family history of cancer. Physical examination reveals a well-
developed individual with nothing out of the normal range except some slight conjunctival pallor. 
Laboratory examination reveals a signifi cant microcytic anemia and mild transaminitis. Three stool 
samples sent to assess for occult blood were negative. Despite this, he underwent a colonoscopic 
exam, which revealed a 3 mm sigmoid polyp, and an esophagogastroduodenoscopy, which appeared 
normal, except for mild gastric erythema. Biopsies were taken from his gastric antrum and the mid-
body, greater curve of his stomach, as well as from the normal-appearing duodenal mucosa. The 
histologic appearance of the gastric biopsies was normal, but the duodenal biopsies revealed severe 
blunting of the villi, crypt hypertrophy, with lymphocytic infi ltration of the mucosa. The pathologist 
suggested that the fi ndings were consistent with celiac disease, a diagnosis that was confi rmed by a 
positive IgA tissue transglutaminase antibody. The patient continued to experience no gastrointes-
tinal symptoms.

The variability and nonspecifi c nature of symptoms experienced by patients with celiac disease 
frequently lead to delayed and missed diagnoses of this increasingly common condition. As many 
as 85% of cases go undiagnosed and thus many patients are subject to comorbidity and mortal-
ity due to untreated disease. The biggest obstacle to diagnosing celiac disease is lack of clinical 
awareness. 

Described fi rst in 1888, celiac disease, also known as nontropical sprue or gluten-sensitive 
enteropathy, is an autoimmune infl ammatory condition mostly triggered by gliadin, a hard to digest 
component of gluten found in several different grains (wheat, barley, and rye). While most common 
among northern Europeans it is found around the world and has a strong genetic predisposition. 
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HLA types DQ2 and DQ8 are more at risk to develop the condition. In classic celiac disease, con-
tinued ingestion of gluten-containing products leads to mucosal infl ammation that often results in a 
syndrome of malabsorption with slowly progressive vitamin and mineral defi ciencies, weight loss, 
and diarrhea. Though malabsorption and diarrhea are classical features of celiac disease, this case 
illustrates that many report neither diarrhea nor constipation. 

A multitude of diverse extra-intestinal symptoms may dominate or complicate the clinical pic-
ture of celiac disease. Among these are neuropsychiatric disorders, iron-defi ciency anemia, arthri-
tis, osteoporosis, abnormal liver function tests, and infertility. Other autoimmune conditions are 
often concurrent. Type I diabetes mellitus, thyroid and liver disease, connective tissue diseases, 
and dermatitis herpetiformis are more common in celiac disease. The associated autoantibodies, 
particularly anti-endomysial antibodies and anti-tissue transglutaminase antibodies, have been 
well studied and are increasingly reliable aids in screening for the condition. The gold standard 
remains small bowel biopsy where villous atrophy associated with intra-epithelial lymphocytes 
and crypt hyperplasia are prototypic. With the increased incidence of selective IgA defi ciency 
among patients with celiac disease, screening for IgA and salivary sIgA before serological testing 
for IgA anti-endomysial and IgA anti-tissue transglutaminase antibodies is recommended. The 
majority of patients improve symptomatically with meticulous removal of gluten from the diet. 
Avoiding even small amounts of antigen is important because the immune responses are highly 
amplifi ed.

In a study by Hin et al., 2000 patients were prospectively studied upon referral for an endoscopic 
biopsy for suspicion of celiac disease.39 All patients had serology performed for anti-tissue transglu-
taminase (tTG antibodies) and underwent small bowel biopsy. Patients were classifi ed as high or low 
risk for celiac disease based on the presence or absence of any one of the following: 

 1. Weight loss
 2. Diarrhea or stool changes
 3. Anemia of unexplained etiology

In total 77 (~4% of 2000) cases of celiac disease were diagnosed.43 The sensitivity and negative pre-
dictive value of antibody testing alone was 90.9% and 99.6% respectively. The sensitivity and nega-
tive predictive value of the clinical decision tool was 100% and 100% respectively. The results of 
this study suggest that small bowel biopsy of patients with a positive serology or high-risk features 
will capture all cases of celiac disease, and biopsy can be safely deferred among those with negative 
serologies and the absence of high-risk features.

V. PHARMACOLOGY 

Medications can predispose to food reactivities by mechanisms beyond nutrient defi ciencies. 
Examples include:

 1. Cyclooxygenase inhibitors are painkillers that contribute to maldigestion by preventing 
repair that depends upon cyclooxigenase enzymes.

 2. Antibiotics kill gut fl ora as collateral damage. When the gut’s health-promoting denizens 
are not replenished, the antiobiotic assault leaves hospitality to pathogens or parasites.40 
Prebiotic and probiotic interventions can compensate for ensuing dysbiosis. 

 3. Histamine antagonists (H2 Blockers) and proton pump inhibitors reduce stomach 
acid, with the untoward effects of impairing B12 absorption and digestive effi ciency.41 
Betaine and l-histidine are digestive aides that promote healthy stomach acid balance 
to create the low pH where pepsin functions optimally and healthier protein digestion 
occurs.
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VI. COMORBID CONDITIONS

“With more than two in three of the general population suffering from chronic ill-health con-
ditions that have not fully responded to conventional therapies, there is a likelihood that (hid-
den) food allergy plays an etiologic role.” Public Perception of Food Allergy, ACAAI working 
group, 1996.

Food reactivities are associated with a diverse group of comorbid conditions. These are pre-
sented in Table 15.3. Once the food reactivity is diagnosed and treated, the associated comorbidities 
generally improve. Food reactivities underlie and complicate the management of most infl amma-
tory and autoimmune chronic illness.42

VII. PATIENT EVALUATION 

PATIENT HISTORY

Use of the medications and presence of the comorbidities described earlier in this chapter should 
direct attention to the presence of food reactivities, which are greatly underdiagnosed. The follow-
ing additional fi ndings also increase the probability of food reactivities.

TABLE 15.3
Comorbid Conditions Associated with Food Reactivities1–4, 9–14

Type 1 Type 2 Type 3 Type 4 Intolerances

Rhinitis
Sinusitis
Asthma
Anaphylaxis
Mastocytosis
Anyphylactoid 
histaminic r’ns

Celiac disease

Asthma
Celiac disease
Glomerulonephritis
Hyperthyroidism
Irritable Bowel 
Syndrome (IBS)

Myasthenia Gravis
Neutropenia
Pemphigus Vulgaris
Pernicious Anemia
Rhinitis
Sinusitis
Sjogen’s sica syndrome
Thyroiditis
Type 1 diabetes
Type 2 diabetes

Asthma
Bronchitis (allergic)
Celiac disease
Dense Deposit
Discoid Lupus
Fibromyalgia
FICA
Glomerulonephritis
Hemolytic anemia
Hepatitis
Infertility, allergic
Lupus (SLE)
Multiple Sclerosis
Pemphigus Vulgaris
Pneumonitis
Psoriasis
Rheumatoid Arthritis
Sjogren’s rhinitis sica 
syndrome

Thrombocytopenia 
ITP

Type 2 diabetes

Addison’s 
hypoadrenalism

Biliary cirrhosis
Celiac disease
Chronic Fatigue 
(CFIDS)

Connective Tissue 
diseases

Enteropathy
Fibromyalgia
Hepatitis
Hyperthyroidism
Irritable Bowel 
Syndrome (IBS)

Lupus (SLE)
Pemphigus Vulgaris
Pernicious anemia
Psoriasis
Rhinitis
Sinusitis
Sjogren’s sica 
syndrome

Thyroiditis, 
Hasimotos

Type 1 diabetes
Type 2 diabetes
Vitiligo

Dysbiosis
Lactose
Celiac disease
Gluten/Gliadin
IgA defi ciency
sIgA defi ciency
Maldigestion
Oxidants (sulfi te)
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Hypertension
Tyramines in cheeses are linked to hypertension, particularly in those patients on anti-hypertensive 
medications.43 This includes carefully modifying diet when medication complications are com-
monly induced by dietary substrates.

Lactose Intolerance
Lactose in dairy products is due to lactase enzyme electively produced in healthy digestive tracts. 
Enzyme production is down-regulated under oxidative stress or with nutritional compromise, sug-
gestive of an underlying repair defi cit.44 

Low Stomach-Acid Production Secondary to Atrophy, Pharmacologic 
Interventions, or Other Causes
Hypochlorhydria interferes with protein digestion and reduces the stimulation of bicarbonate and 
digestive enzymes from the pancreas after the chyme passes from the stomach to the duodenum.45 
It leads to increased digestive remnants.

Cholecystectomy or gallbladder symptoms
Lipotropics as bile acids, released from the gall bladder and produced in the liver, are necessary for 
the uptake of lipids and fat-soluble vitamins by the body. Impaired gallbladder function can result in 
reduced and insuffi cient uptake of fat-soluble nutrients including vitamins A, D, and E.46

Type I immediate food allergies are diagnosed in childhood. Symptoms can include a tingling 
sensation of the mouth, swelling of the tongue and throat, hives, skin rashes, vomiting, abdominal 
cramps, diffi culty breathing, diarrhea, a drop in blood pressure, or even a loss of consciousness. 
Some individuals can develop a rash in areas that come in contact with foods. There are people 
who are so sensitive to food allergens that the odor of that particular food can cause a reaction.47 
Primarily eight foods cause over 90% of acute food allergies: milk, eggs, peanuts, wheat, soy, fi sh, 
shellfi sh, and tree nuts such as walnuts, cashews, and almonds.48

DIET MODIFICATION AS A DIAGNOSTIC TOOL

A food diary may help determine the foods that could trigger allergies. Eliminate all reactive foods 
and then add them back to your diet one at a time to see if they prompt any reaction after diges-
tive competence has been restored.49 See discussion of avoidance-provocation testing below. An 
accurate diet diary can be useful to identify nutrient density and diet idiosyncrasies. Accurate diet 
records are diffi cult to obtain in primary practice. People tend to record what they think is better 
more than accurately what they have eaten. A dietician can be effective in assisting patients with 
diet diaries.50

Elimination diets remove common reactors and slow-to-digest foods with antigens. The elimi-
nated foods tend to contain hard-to-digest antigens or endorphin-like molecules that infl uence gut 
and central nervous system functions. Typical foods to exclude on elimination diets are grains, cow 
dairy, chicken eggs, soy, chocolate, nightshade foods, and corn. By contrast, easy-to-digest foods 
are recommended. These include uncontaminated fruits and vegetables, pulses and herbs, sprouts 
and nut butters, along with several quarts daily of mineral-rich water.

Limitations of the elimination diet are that avoiding certain foods leads to a broader change 
in diet with fewer food additives and artifi cial sweeteners, and more whole foods. The ancillary 
changes may be the basis for improvement rather than the foods eliminated. Elimination diets 
can narrow food selection to the point that they can exacerbate underlying nutrient defi cien-
cies. Often several foods cause delayed reactivities, leading to a challenging interpretation of 
results.

For some individuals, careful avoidance of sulfi te, monosodium glutamate, and other food addi-
tives or preservatives in prepared foods is helpful.51 Therefore reading labels carefully and enlisting 
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the assistance of a knowledgeable nutritionist can help to discover hidden sources of food allergens 
in the diet.52

LABORATORY TESTING (TABLE 15.4)

Type I Allergy Testing
In regard to client evaluation for acute (type 1) allergies, there are two different approaches to test-
ing: blood and skin tests.53 RAST (radioadsorbant test) is the blood test that compares with properly 
performed intradermal skin tests (IDT).57–58 In the United States, 20% of acute allergy is tested 
by RAST while 80% of tests are performed using IDT. Outside the United States this proportion 
reverses, with 80% of tests by RAST and the remaining 20% by IDT.54

Lymphocyte Response Assays 
Lymphocyte response assays (LRA) can be done ex vivo as the enzyme-linked immuno-sensitive 
antibody test (ELISA/ACT) or in vitro as the memory lymphocyte immuno-stimulation assay 
(MELISA). These assays expose purifi ed antigens from the food or item being tested to cell-rich 
plasma containing functional lymphocytes. After a suitable incubation period the reactions are read. 
Nonreactive substances show no reaction. Reactive items induce mitogenic transformations that are 
measured to determine the result.55 Individualized tests for food sensitivities are available using 
lymphocyte response assays. Avoidance of one or more of these is often helpful in clinical manage-
ment of food reactivities.56

TABLE 15.4
Laboratory Tests for Food Reactivities 1–5, 9–18, 68–73

Assessment/Diagnostic Test Specimen Reference Labs Comment/Note

Digestive Analysis (Stool) Stool Specialty stool & parasitology 
lab, ARUP or Medical Center

3 + purged specimen for 
parasite detection

Conjugated toxins: 
Mercapturates, glucuronidies, 
hippurates, &
sulfi tes/sulfates

Urine Doctors Data Inc, 
Mayo Clinic Lab

24º specimen best

Lymphocyte response assays 
(LRAs)83

Whole blood ELISA/ACT Biotechnologies 
Lab; MELISA Lab

Metabolic Acidosis:
1st AM urine assessment83

Urine Self-test; 1st AM urine

Stress hormones:
Free cortisol & DHEA 
at 4 times during day

Saliva or plasma Neurosciences Lab; Mayo 
Clinic

Free hormones are more 
predictive of outcome

Ascorbate antioxidant need: 
Ascorbate calibration 
protocol83

Stool Self-test;
Nichols Institute for plasma 
ascorbate levels

sIgA: mucosal immune 
defense

Saliva or Stool Neurosciences lab; Associated 
Research University 
Pathologists

See Mucosal Immunity 
by Strober et al. for 
details

Transglutaminase Serum Specialty lab; Great Plains; 
Nichols Institute

Factor XIII; transligase

Small bowel biopsy for 
‘Celiac’ enteropathy

Tissue Pathology lab Light & electron 
microscopy suggested
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Biopsy
Biopsy in someone with food reactivities, including special studies, usually fi nds57:

 1. Gross morphology is rarely revealing of the problem; hyperemia is commonly observed 
but not diagnostic.

 2. Microscopic views often show mononuclear cellular infi ltrates, which suggests lympho-
cytes and dendritic cells are migrating to stimulate repair by recycling the tissue that needs 
to be repaired.

 3. Ultrastructure is often revealing of abnormalities although rarely is the specifi c cause 
identifi ed.

Predictive Tests
CT and MRI scans of the gut show increased water retention as shown in thickened intestinal walls. 
With treatment, diagnostic imaging tests improve, making them a useful monitoring tool. When 
comparing one person’s tests over time, more precise outcomes can be discerned.58

Transglutaminase and a Diagnostic Approach to Celiac Disease
Advances in immunology and screening have made celiac diagnosis more reliable.59 Since disease 
onset can be insidious and often presents with only subtle multisystem dysfunctions,60 developing 
a diagnostic approach such as that presented in Figure 15.1 can be helpful.61 Clinicians should con-
sider celiac disease in patients who present with confounding symptoms or paradoxic responses. 
In people with IgA or sIgA defi ciency, the risk of acquiring celiac enteropathy is substantially 
increased.62

Possible Celiac Disease

High probability based on:

 History

 Lab tests

Low probability based on:

 History

 Lab tests

Refer to specialist

For small bowel biopsy

Test EMA (serum IgA) &/or

tTG antibodies (serum IgA)

Negative Reactive

Legend:

EMA, endomysial antibodies; tTG, tissue transglutaminase antibodies

Modified from Presutti RJ, Cangemi JR, Cassidy HD, Hill DA. Celiac disease. Am Fam

Physician. 2007; 76(12):1795-802.

Diagnosis

Excluded

Refer to specialist

for small bowel biopsy

FIGURE 15.1 Celiac disease diagnosis: A fl ow chart
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Celiac disease onset in children manifests as failure to thrive with abdominal distention and 
steatorrhea with onset shortly after grain is introduced into the diet. Such textbook cases are rare 
today.63 Nausea and vomiting are more common in children. Subtle symptoms and signs can include 
unexplained edema, anemia, growth retardation, and/or defective tooth enamel. In older children, 
recurrent abdominal pain, fall in growth percentile, or iron defi ciency should suggest the possibility 
of celiac disease.64

Adults are more likely to have milder symptoms or evanescent symptoms. Comparing IBS symp-
toms and celiac disease, recent reports show 20% of celiac patients fulfi lled the Rome criteria for 
IBS, with small-bowel biopsy recommended to confi rm and differentiate the diagnoses.65 While 
more study of this link is needed, it underscores the importance of considering celiac disease in 
patients with nonspecifi c gastrointestinal complaints.

VIII. TREATMENT 

DIET

Several diets and food patterns have been developed to treat food allergies. The diets presented here 
may be most suited to different individuals, based on factors such as food reactivity types, food 
preferences, and meal preparation. What the different diets have in common is that they reduce 
aberrant immune system reactivity.

The diet used primarily for type I, IgE-mediated food allergies acquired in childhood is avoiding 
any exposure to the food allergen. Often the avoidance needs to extend beyond food consumption 
and may involve not using the same cookware for preparing foods containing the food allergen.

The elimination diet previously described for its diagnostic usefulness can be used as a treatment 
approach. Gradually the foods that are eliminated are returned to the diet one at a time, while the 
patient logs symptoms in a food diary. A concern about chronic use of elimination diets is that it 
narrows food selection and can lead to further defi cits in nutrient needs.

Rotation diets strive to reduce symptoms to a useful endpoint in managing food reactivities.66 
Rotation diets are used in conjunction with nutritional strategies to treat the patient’s repair defi cit. 
Rotation diets may be helpful in patients who experience mild food reactivities with many differ-
ent foods. Using diet diaries or careful histories, meals are selected so that foods are eaten no more 
often than every 3 to 7 days. Some rotation diets avoid the food group or food family so that cross-
reactive antigens within food families can be avoided.67

Substitution diets replace reactive foods as determined by LRA tests, food provocation, or diet 
history. The goal is to substitute comprehensively for items found reactive, so as to prevent dietary 
imbalances or nutrient defi ciencies. The desired clinical endpoint is to restore digestive competence 
so that oral tolerance in the immune system is also restored. A typical program to achieve digestive 
restoration takes 6 to 12 months. Retesting every 6 months until delayed allergen reactions are no 
longer detected is part of the long-term treatment plan.68 This indicates that food is being digested 
to small enough units that what is taken up through the mucosa are not laden with immunoreac-
tive digestive remnants. Following a period of recovery and resetting of hypersensitivity responses, 
homeostasis and immune tolerance can be restored.69

The alkaline diet presented in Chapter XX, “Osteoporosis: The Alkaline Diet,” is an evidence-
based, sustainable diet designed to enhance or restore digestive competence. The alkaline diet is 
used as part of a comprehensive, integrative health promotion plan that meets all nutrient, fi ber, and 
dietary balance goals. The alkaline diet has a favorable glycemic index and encourages different 
cuisine choices based on preference while adhering to the principles of a more digestible diet.

NUTRIENT-SPECIFIC RECOMMENDATIONS TO COMPLEMENT DIET 

For most people supplements are needed because of low essential nutrient density of most avail-
able diet choices, however calorie-rich they may be.70 Specifi c nutrients have demonstrated roles in 

AQ:1 
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modulating infl ammation and improving maldigestion, two mechanisms which in a vicious-cycle 
fashion contributed to nutrient defi cits in the fi rst place.

 1. Omega-3/omega-6 essential fats become the communication prostaglandins and throm-
boxanes. They are both needed. We recommend supplementation primarily with omega-3 
fats such as EPA and DHA at 1 to 4 grams daily or with balanced combinations of EFAs for 
health maintenance and to improve treatment outcomes of all infl ammatory conditions.71

 2. Enzyme-activating minerals also buffer metabolic acids, particularly magnesium. Blocks 
to magnesium uptake are common and can be overcome by concurrent intake of choline 
citrate, 1300 mg in water or juice to accompany 110 mg elemental magnesium as the glyci-
nate, ascorbate, and aspartate.72

 3. Antioxidants meet oxidative stress needs.73 Comprehensive, 40-component essential nutri-
ent supplements are available to form a platform of nutrient adequacy.74 Ascorbate is a 
substrate for many reactions, helps protect from oxidative stress, and sets cell oxidation-
reduction potential. Half-life and consumption rate for ascorbate are higher than for any 
other cell component. All metabolically active cells of the body concentrate ascorbate 
30-fold over plasma levels.75 Clinically, ascorbate needs can be determined by the ascor-
bate calibration protocol (Table 15.4) since ascorbate consumption rates vary widely across 
individuals.76

 4. Prebiotic fi bers can be supplemented as 80% soluble and 20% insoluble as found in unpro-
cessed whole grain complex carbohydrates. Healthful intake is 40 to 100 grams daily. 
Typically Americans consume 5 to 10 grams daily on a standard American diet.77

 5. Probiotic organisms replenish digestive organisms. Probiotics can be dosed at 5 to 40 
billion colony-forming units daily of multiple strains showing high activity in humans. 
Multiple strains of Acidophilus, Bifi dus, and Thermophilus with high viability organisms 
are recommended. Active probiotics are usually kept cold during storage to prolong shelf 
life.78

 6. Detoxifi cation factors, from oxidative phosphorylation to conjugation, can be mea-
sured in the urine. Impaired detoxifi cation is a common comorbid condition for all food 
reactivities.79

 7. Coenzyme Q10, 60 to 600 mg/day in micellized rice bran oil for high uptake, facilitates 
energy production in the mitochondria.80 Enterocytes have a high turnover rate and their 
function and repair can be supported with coenzyme Q10.

 8. Structural joint repair components such as soluble glucosamines, chondroitins, and 
hyaluronates can be supplemented at 1500 mg one to four times daily.81 See Chapter XX, 
“Osteoarthritis.”

 9. Essential or conditionally essential aminoacids such as recycled l-glutamine plus Pyridoxyl-
Alpha-Ketoglutarate at 1.5 to 6 grams daily.82 This is clinically equivalent to 15 to 60 
grams daily of free l-glutamine. Glutamine is a principal energy source for intestinal and 
other cells with particularly high metabolism.83

TREATMENT CONSIDERATION WITH CELIAC DISEASE

The foundation of celiac treatment is avoidance of reactive antigens such as gluten and gliadin from 
all sources. Until recently, avoidance and gluten and symptomatic treatment provided the best avail-
able care. Recently, availability of comprehensive lymphocyte response assays that can determine the 
full range of delayed reactions have come into clinical practice. These are acquired due to digestive 
remnants transgressing the intestinal mucosa and, when host defense are depleted, entering the sys-
temic circulation. Proactive treatments that include comprehensive substitution for all reactive items 
along with a repair-inducing alkaline way diet, targeted supplementation, and behavioral actions 
aimed at evoking the human healing responses are now available in practice. This opens a new age 
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in proactive treatment. The goal is to repair intestinal digestive competences, improve host immune 
defense and repair systems, and restore tolerance.1–5,60–72

IX. SUMMARY

This chapter reviews the multiple aspects and opportunities to understand food reactivities based on 
recent breakthroughs in understanding and practice. Food allergies, hypersensitivities, and intoler-
ances are common, contingent aspects of chronic diseases. Effective management of food reac-
tivities results in better outcomes at lower cost due to addressing the causes rather than treating 
based on suppressing symptomatic consequences. However, food reactivities remain vastly under-
diagnosed and the underlying causes under-recognized and therefore under-treated. Advances in 
assessment and treatment of food reactivities, allow us to achieve better outcomes and better quality 
of life at sustainable costs for our patients.
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