
Double-blind placebo-controlled challenge

Wheat challenge was performed administering a daily dose 13 g of flour, equal to about 20 g of bread. A total of 12 capsules daily were given subdivided in three times daily, away from meals. 

DBPC for cow’s milk was performed by administering capsules coded as A or B containing milk proteins (casein from bovine milk, lactoalbumin, lactoglobulin – daily dose 6 g, equal to about 200 ml of cow’s milk) or xylose, respectively. A total of 6 capsules daily were given subdivided in three times daily, away from meals.

Flow cytometric allergen stimulation test 

Patients were instructed to avoid systematically-administered antiallergenic drugs, such as corticosteroids, chromoglycic acid, indomethacin or similar, for at least seven days prior to blood sampling.

Flow cytometric allergen stimulation test was performed with Flow-CAST® (Bühlmann Laboratories AG, Schönenbuch, Switzerland), according to the manufacturer’s instructions. Blood was collected in 2-ml K-EDTA tubes (vacutainer, Becton-Dickinson, Meylan Cedex France). The test was carried out within one hour after collection, reagents were used within one week from opening the kit, and the whole procedure was performed under laminar flow hood, to avoid allergen contamination during cell preparation and stimulation. The tubes were centrifuged for 5 minutes at 200x g. The plasma fraction with the leukocytes on the top of the erythrocytes was collected with a plastic pipette and transferred into fresh pyrogen-free polystyrene tubes which were centrifuged for 10 minutes at 500x g. The plasma fraction on the top of the cell pellet was completely removed and 100 μl of Stimulation Buffer, containing heparin and IL-3, per ml of blood used at the beginning of the test, was added to each tube. The leukocytes pellet was carefully resuspended. Two tubes were obtained for patient background, and stimulation control in each patient. Firstly, 50 μl of Stimulation Buffer into the background tube, 50 μl of anti-FceRI Ab into the stimulation control tube, and 50 μl of each allergen extract were pipetted into the corresponding patient tubes. Subsequently, 50 μl of each patient’s cell suspension was put in all tubes and incubated for 40 minutes at 37°C in a water bath. After incubation 50 μl of cold Blocking Buffer and 20 μl of cold Staining Reagent were added to each of the tubes, which were then incubated for 30 minutes at 2-8°C. The Staining Reagent was composed of a mix of anti-CD63-PE and anti-IgE-FITC. After the second incubation, 3.5 ml of pre-warmed (18-28°C) Lysing Reagent were pipetted into each tube and. after 5 minutes at 18-28°C the reaction was stopped by adding 1 ml of Blocking Buffer. After cenrtifuging at 1200 x g. for 5 minutes the supernatant was decanted and the cell pellet resuspended with 500 μl of Blocking Buffer.

 Flow cytometric analysis of surface markers was performed at 488 nm on a FACScan flow cytometer equipped with a 15 nW argon ion laser (Becton Dickinson, Franklin Lakes, NJ, USA) and analyzed by the CellQuest software. 

The manufacturer’s allergens used in all patients were alpha-lactalbumin, beta-lactoglobulin, casein, wheat. As a positive control, we used a monoclonal Le27 anti-IgE antibody solution (Bühlmann Laboratories AG, Schönenbuch, Switzerland). As a negative control, only the stimulation buffer containing IL-3 was used. 

In order to define a result as positive, we considered that the percentage of basophils activated after incubation with antigen should be at least three-fold the percentage of basophils activated in the background tube. When the percentage of basophils activated spontaneously was below 2.5%, we required an additional condition, namely that the percentage of basophils activated after contact with the antigen should be equal to or greater than 5%. These cut-offs were chosen on the basis of Receiver Operating Characteristics (ROC) curves plotted in our laboratory, enabling us to achieve the highest possible sensitivity with an optimal specificity.
The intra-assay variation of the test was 2.5%. The inter-assay variation of the test was 6.8%. The reproducibility of the test was evaluated in 20 patients (14 suffering from IBS unrelated to FH, and 6 with IBS related to FH), and all determinations were performed by an expert operator (I.G.). The correlation coefficient was excellent, with a K value of 0.92 (P <0.001).


