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Laboratory Diagnostics
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Adverse reactions to food are any complaints that can 

occur due to the ingestion of foodstuffs. They are the most 

common complaints deplored by a patient. The symptoms 

are multi-faceted and can range from gastrointestinal pain, 

frequent diarrhea or bloating to skin irritations, shortness of 

breath, migraine, tachycardia, fatigue or apathy.

Adverse reactions to food are classified into toxic and 

non-toxic reactions by the European Academy of Allergy 

and Clinical Immunology. Toxic reactions are classical food 

intoxications while non-toxic reactions are either immune 

mediated or non-immune mediated. This categorization is 

crucial for a targeted laboratory diagnostic.
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According to „Adverse reactions to food“, European Academy of Allergology and Clinical Immunology, 1995

The immune mediated reactions can be divided into:

• Food allergies, IgE-mediated (including cross reactions)

• Food allergies, non IgE-mediated (type III and type IV allergy)

• Autoimmune diseases (e.g. celiac disease) 
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Food allergies

Food allergies are based on a disorder of the immune system 

leading to an excessive reaction after the ingestion of a 

specific foodstuff. A tolerance to certain food ingredients 

is no longer given. A prerequisite for an allergy is a prior 

sensitization to the specific substance. The most common 

food allergens are:

• milk and egg white

• soy, wheat, peanut and walnut

• pollen associated food allergens (apple and  

other pome and stone fruits incl. thick-skinned fruits)

• vegetables (celery, carrot)

• crustaceans and shellfish

Type I allergies, IgE-mediated

Type I allergies are immediate-type hypersensitivity reactions 

mediated by IgE antibodies. This means that the intense 

symptoms occur within minutes or only few hours after 

the ingestion of offending foods. IgE antibodies which are 

bound on mast cells play a key role in type I allergies. After 

binding of the specific allergen to the IgE antibodies the 

mast cells release histamine and other mediators which in 

turn leads to the typical symptoms associated with type I 

allergies.

Laboratory diagnostics: 

Laboratory diagnostics of type I allergies is based 

on the detection of allergen-specific IgE antibodies 

in blood. In order to identify the specific allergen 

Laboratoires Réunis uses the ImmunoCAP technology. 

ImmunoCAP comprises a broad range of extract-based 

and recombinant food allergens (single or pooled). This 

method provides reproduceable and reliable results 

with high clinical value. Additionally, with ImmunoCAP 

circulating total IgE antibody concentrations can be 

measured in blood.

IgE

Immune mediated reactions to food
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Fig. 1: Mechanism of an IgE-mediated allergy.
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Type III allergies, non IgE-mediated

Type III allergies are IgG-mediated reactions often charac-

terised by inflammation processes. After the ingestion of a 

non-tolerated substance or foodstuff these reactions occur 

delayed in time and hence, often remain unrecognized.

An increase in intestinal permeability is discussed as the 

major cause. 

The intestinal immune system represents almost 70% of the 

entire immune system. The intestinal epithelium serves as 

a barrier against bacteria, viruses and other pathogens and 

prevents proteins and undigested particles to pass through. 

When digested and broken down in the right way nutrients 

are absorbed via the epithelial lining and are tolerated by the 

immune system (“oral tolerance”). 

Drugs, infections, mycoses and environmental pollutants can 

disrupt the intestinal integrity. As a consequence food parti-

cles can pass through the intestinal wall unhindered and are 

recognised by the immune system leading to the formation 

of specific antibodies. The regular ingestion of those food 

particles provoke a repetitive immune reaction resulting in 

chronic inflammation. Experience shows that mainly those 

foods are causal which are ingested on a daily basis.

Laboratory diagnostics: 

With FlorInScan, Laboratoires Réunis offers a com-

prehensive diagnostic profile to evaluate the gut flora 

status and the intestinal ecosystem. It allows the 

detection of an increased intestinal permeability and 

inflammatory processes making a targeted therapy 

possible.  

The following profiles are available:

• FlorInScan: includes the quantitative analysis of 

the fecal microflora, the determination of digestive 

parameters (digestive residues, pancreatic elastasis), 

pH-value and the immunologic detection of fecal 

hemoglobin.

• FlorInScan Plus: in addition to the markers analysed 

in FlorInScan it includes the assessment of permea-

bility/inflammatory biomarkers (alpha-1-antitrypsin, 

calprotectin) and an immunologic parameter to eval-

uate the reactivity of the mucosal immune system 

(secretory IgA).

In order to detect the causal food allergen Labora-

toires Réunis additionally offers an analysis (based 

on the ImuPro technique) that precisely detects IgG 

antibodies against the allergizing foodstuff. According 

to the results and in consultation with the therapist a 

nutritional therapy can be implemented. The following 

tests are available:

• ImuPro Screen: analyses 22 foodstuffs. In case of 

a positive result it is recommended to conduct the 

ImuPro Complete.

• ImuPro Basic: includes 90 foodstuffs

• ImuPro Basic Plus: analyses 180 foodstuffs

• ImuPro Complete: analyses 270 foodstuffs –  

including all 90 foodstuffs of ImuPro Basic

If you may have any further questions concerning 

FlorInScan or ImuPro please contact us.

Tight 
Junctions

Leaky
Gut

NUTRIMENT PARTICLES

MUCOSAL 
MEMBRANE

BLOOD  
STREAM

ADVERSE REACTIONS TO FOOD

IgG IMMUNE RESPONSE

Fig. 2: Leaky gut as a cause of adverse reactions to food.
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Type IV allergies, non-IgE-mediated

Type IV hypersensitivity can also be called delayed type hy-

persensitivity. The reaction is cell-mediated and based on al-

lergen specific T-lymphocytes directed against food proteins. 

The reaction often occurs between 24-48h after the inges-

tion of the specific food. The symptoms are multifaceted and 

can vary from gastrointestinal symtoms to skin eczema and 

an enhancement of myalgic or arthritic complaints. 

The lymphocyte transformation test (LTT) is a laboratory 

method to detect a T-cell mediated sensitisation to food. The 

LTT should be carried out, if:

• the reaction is delayed and lasts for several days

• skin alterations, gastrointestinal symptoms, myalgia and 

arthritic complaints are predominant

 

Laboratory diagnostics: 

Laboratoires Réunis offers 4 profiles for  

the detection of type IV allergies: 

• LTT-Food-TOP25  

(includes the 25 most frequently tested allergens)

• LTT-Food-TOP II and III  

(each comprising 25 specific food allergens)

• LTT-Food-TOP25 vegan (analyses the 25 most  

frequent allergens of vegan nutrition)

Please note that the LTTs can only be carried out in our 

blood withdrawal centers in Luxemburg.

Celiac disease

Celiac disease, also known as gluten-sensitive enteropa-

thy, is an inflammatory autoimmune disorder in genetically 

predisposed patients (HLA-DQ2/DQ8 positive) that mainly 

affects the small intestine. It is provoked by the ingestion 

of gluten-containing food (as wheat, barley, rye or spelt) 

and results in a chronic inflammation of the small bowel, 

shortening of the villi lining (villous atrophy) and malabsorp-

tion. Main triggers are gliadin peptides from gluten that pass 

the intestinal mucosa and become deamidated by the tissue 

transglutaminase. The deamidated gliadins subsequently 

bind to the HLA molecules DQ2 or DQ8 of antigen-present-

ing macrophages. This leads to the formation of antibodies 

directed against gliadin and tissue transglutaminase which 

are causal for the inflammatory reaction.

 

Laboratory diagnostics: 

In serum the antibodies directed against deamidated 

gliadin (IgG/IgA), endomysium (IgA) and tissue trans-

glutaminase (IgG/IgA) can be detected. 

Laboratoires Réunis also offers a genetic determination 

of the celiac disease predisposition allele: COELIAgen 

(HLA-DQ2 and DQ8)

 

 

 

 

 

Fig. 3: Villous atrophy caused by celiac disease.
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Enzymopathy

An enzymopathy is a metabolic disorder caused by a hered-

itary or aquired enzyme defect or deficiency. The defect can 

be a deficient or a complete lack in enzyme synthesis or an 

abnormalty in protein structure leading to enzymatic mal-

function (enzyme polymorphism). Frequent anomalies are:

• Lactose intolerance 

• Fructose intolerance

• Histamine intolerance 

Lactose intolerance

Patients with lactose intolerance exhibit gastrointestinal 

disturbances (as cramps, flatulence and diarrhea) almost 

immediately after the ingestion of dairy products. The reason 

for these symptoms is a lactase deficiency in the small bow-

el. Therefore, lactose cannot be hydrolized enzymatically into 

galactose and glucose and reaches the colon undigested. 

In the colon lactose binds water and provokes fermentation 

processes resulting in the formation of carbon dioxide, short 

chain fatty acids, hydrogen and methane. These fermenta-

tion processes and the osmotic activity of undigested lactose 

cause the typical gastrointestinal symptoms. 

Laboratory diagnostics:

In order to diagnose a lactose intolerance Laboratoires 

Réunis offers the following detection methods:

• determination of glucose in blood after the absorp-

tion of a defined quantity of lactose (carried out in 

our blood withdrawal centers in Luxembourg only)

• LACTOgen: Genetic test to evaluate a genetic pre-

disposition for a lactose intolerance 

 

 

 

 

 

 

Fructose intolerance

Fructose intolerance is characterised by gastrointestinal 

disorders (diarrhea, flatulence, vomiting), hypoglycemia, liver 

problems and failure to thrive (especially within infants and 

children) after the ingestion of fructose. Intestinal fructose 

intolerance (fructose malabsorption) has to be differentiated 

from hereditary fructose intolerance (metabolic disorder):

Intestinal fructose intolerance

The absorption of fructose is impaired in the small bowel 

due to a defect in the GLUT-5-fructose carrier, a shortened 

gastrointestinal passage, malnutrition, certain drugs or 

intoxications. As a consequence the fructose reaches the 

colon and is further fragmented by the intestinal microflora. 

Carbon dioxide, hydrogen and further molecules are formed 

leading to diarrhea, flatulence and pain.

 

Laboratory diagnostics:

For the detection of an intestinal fructose intolerance 

Laboratoires Réunis is assessing the bacterial hydroliza-

tion activity of fructose (and sorbit) in stool.

 

Hereditary fructose intolerance

Hereditary fructose intolerance is a rare inherited metabolic 

disease which is caused by a complete lack or deficiency 

of the enzyme aldolase B. In the absence of appreciable 

aldolase B activity, fructose-1-phosphate accumulates after 

the ingestion of fructose with toxic effects on liver, kidney 

and small intestine and concomitant hypoglycemia. The 

reason for an impaired aldolase B activity are mutations in 

the respective gen. 

Laboratory diagnostics: 

Laboratoires Réunis is testing the most frequent mu-

tations in the aldolase B gene and provides a report 

accompanied with a comprehensive interpretation of 

results.

To carry out the genetic analysis of the aldolase B 

gene please request our profile hereditary fructose 

intolerance.

Non-immune mediated reactions
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Histamine intolerance

Histamine is a hormone within the human organism that 

is involved in many metabolic processes. It is inactivated by 

the enzyme diaminooxidase (DAO) which is located in the 

intestine and which inhibits exogenous histamine to enter 

the human body. A deficiency in DAO as well as its inhibition 

and an increased ingestion of histamine generally lead to a 

histamine intolerance. The symptoms of a histamine intoler-

ance are complex:

• migraine, headache, vertigo

• gastrointestinal complaints 

• tachycardia

• rhinitis

Different causes can lead to a histamine intolerance. Two 

forms of histamine intolerance can be differentiated. 

hereditary, primary histamine intolerance:

• a genetically impaired DAO-activity

secondary, acquired histamine intolerance:

• a secondary deficiency in DAO production 

caused by bowel inflammation

• an impairment of the enzymatic activity due to drugs

• an increased histamine production by  

putrid bacteria in the intestine

• an increased release of histamine caused by drugs

• an increased consumption of histamine containing food 

Laboratory diagnostics: 

Laboratoires Réunis offers different tests for the detec-

tion of histamine intolerance:

• determination of the DAO activity in serum

• measurement of the histamine concentration in stool

• HISTAMINgen: genetic investigation of the DAO gen 

in order to determine a genetic predisposition for a 

histamine intolerance and to differentiate between 

the primary and secondary form
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Fig. 4: Effects of histamine on the organism.
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Examples of our comprehensive laboratory profiles:

FEMgen:  Sporadic breast cancer

OSTEOgen: Osteoporosis

THROMBOgen: Thrombosis

PROSTATEgen:  Prostate cancer

DETOXgen:  Detoxification capacities

OXIgen:  Oxidative stress

DENTYgen:  Periodontitis

NEUROgen:  Neurodegenerative diseases

CARDIOgen:  Cardiovascular diseases

MACULAgen:  Age-Related Macular Degeneration

LIPIDgen:  Lipid metabolism disorders

DIABETOgen:  Diabetes type II

COLOgen: Sporadic colon carcinoma

ALOPECIAgen:  Androgenetic alopecia

EMOgen:  Emotional instability

SKINgen:  Skin health

WEIGHTgen:  Weight control

WELL-BEING:  Anti-aging

NICOTINEgen:  Nicotine addiction

HISTAMINgenFlorInScan
oxidative Stress 
profile


