ONLINE SUPPLEMENTARY MATERIAL
Fluoroquinolone photodegradation influences the specific basophil activation.
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S4
METHODS

   1 Photostability studies

To check the stability of fluoroquinolones when exposed to laboratory light, spectrophotometric and fluorometric measurements were performed in aqueous solution and in whole blood. 

CIP and MOX were dissolved in water to achieve a final concentration of 3 x 10 -5 M, transferred to two vials, one submitted to irradiation for 20 minutes with fluorescent neon lamps, with the same conditions as in the working place, and the other kept in the dark. For absorption and fluorescence measurements, the samples were placed in 10x10 mm2 quartz cells of 4 mL capacity with a septum cap. All experiments were carried out in aerated aqueous solution (milliQ) at room temperature. Absorption spectra were recorded on a HP 8452A Diode Array Spectrophotometer. Steady-state fluorescence experiments were performed using a Jasco FP-750 spectrofluorometer, equipped with a monochromator in the wavelength range of 350-600 nm. 

In order to analyze the effect of the laboratory light on fluoroquinolone degradation and the ability of fluoroquinolones to form drug-protein conjugates in the particular characteristics of blood, we evaluated the supernatant obtained from the BAT, as described below, under both light and dark conditions, in five healthy controls. Two different fractions, with MW higher or lower than 3000 Da, were obtained from the supernatant by using Microcon YM-3 filters (Millipore, Carrigtwohill CO, Ireland). The <3000 Da fraction contains the free drug or its metabolites and the >3000 Da fraction contains the drug bound to the serum proteins.

Absorption and fluorescence measurements of both fractions of the two fluoroquinolones were performed under the different conditions described above, although in serum. Samples with molecular weight fractions >3000 Da were diluted with 2 mL of PBS buffer. Those samples <3000 Da were diluted with PBS and absorbances were adjusted at <0.06 for CIP and <0.02 for MOX at 320 nm and 337 nm excitation wavelengths, respectively.
   2 Basophil activation test (light and dark conditions) 

This was performed as described [1]. In brief, 100 µL of heparinized whole blood and 20 µL of stimulation buffer (NaCl at 0.78%, KCl at 0.037%, CaCl2 at 0.078%, MgCl2 at 0.033%, HSA at 0.1%, HEPES at 1 M and IL-3 at 10 µg/mL) were added per test. After this, as a negative control, 100 µL of washing solution was added and as a positive control, 100 µL of anti-human IgE (BD Pharmingen, 0.5 mg/ml) was used. One hundred microliters of the two fluoroquinolones, MOX (Sigma-Aldrich, St. Louis, MO, USA) and CIP (Fluka, Oakville, Ontario, Canada), at concentrations selected by dose-response curves, was added and incubated for 30 min at 37ºC. The degranulation was stopped by incubating on ice, after which anti-IgE FITC and CD63 PE (Caltag Laboratories, Burlingame, CA, USA) were added to each tube and incubated for 20 min. Then, 2 mL of pre-warmed lysing solution was added and incubated for 10 min at room temperature. After one wash, the cells were analyzed in a FACSCalibur flow cytometer (Becton Dickinson) by acquiring at least 1000 basophils per sample and interpreted using the CellQuest software. 

The BAT was carried out in parallel under laboratory light and dark conditions. The latter was performed as described above, but with the tubes containing the drugs and samples wrapped with aluminum foil to keep out the light.

Results were considered as positive when the percentage of CD63 was 5% over spontaneous activation observed for the negative control, and the stimulation index (SI), calculated as the ratio between the percentage of degranulated basophils with the haptens and the spontaneous basophil activation, was greater than 3. 

   3 Patients and controls
The patients included in the study for the BAT analysis were evaluated at the Allergy Services of Carlos Haya and Infanta Leonor Hospitals because of an immediate allergic reaction after administration of CIP or MOX. Different clinical categories were established: anaphylaxis and anaphylactic shock, defined according to the criteria of Sampson [2], and urticaria when manifestations were limited to the skin, in the absence of systemic symptoms, and they consisted of pruritic, erythematous cutaneous elevations that blanched with pressure at various sites on the body.

In the allergological work-up, skin testing was not performed because of the low sensitivity and specificity described in the literature [3]. Patients with anaphylaxis and anaphylactic shock were considered allergic by unequivocal clinical history, once other possible causes were ruled out. In those with urticaria, the diagnosis was confirmed by a drug provocation test (DPT). The controls consisted of 20 cases with confirmed good tolerance to fluoroquinolones (CIP and MOX). 

Single-blind placebo-controlled DPT was carried out using CIP (Ciprofloxacin Normon, Madrid, Spain) and MOX (Actira, Bayer, Barcelona, Spain) under strict hospital surveillance, as described [4]. This consisted of the administration of the suspected fluoroquinolone at 30-min intervals at increasing doses till reaching the full therapeutic dose or appearance of symptoms of a drug reaction. For CIP the doses administered were 5, 50, 100, 150 and 200 mg (cumulative dose of 505 mg) and for MOX 5, 50, 100, 100 and 150 mg (cumulative dose of 405 mg). 
The study was approved by the relevant institutional review boards, and informed consent for the diagnostic procedures was obtained from the patients and controls.
   4 Mean clinical characteristics of the group of patients (N=28).

The mean age of all the patients was 45.2 years (IR: 32-59.75), the mean interval between the reaction and the study was 6.4 months (IR: 2.25-12), and the clinical symptoms were anaphylaxis in 18 (64.3%), urticaria in 7 (25%), and anaphylactic shock in 3 (10.7%). Of the patients with anaphylaxis and anaphylactic shock, 17 had taken fluoroquinolone alone and 4 together with other drugs (two ibuprofen, one omeprazole, one paracetamol). In these four cases, good tolerance to these drugs was assessed by DPT. In the patients with urticaria, the diagnosis was confirmed by a DPT.

In the group of patients where MOX was the culprit drug (N=13) the mean age was 51.94 years (IR:37.5-66), the mean interval between the study and reaction was 5.84 months (IR:2-12), and the clinical symptoms were urticaria in 3 (23.1%), anaphylaxis in 7 (53.8%), and anaphylactic shock in 3 (23.1%). In the group of patients where CIP was the culprit drug (N=15) the mean age was 39.4 years (IR:23-53), the mean interval between the study and reaction was 6.87 months (IR:3-12), and the clinical symptoms were urticaria in 4 (26.7%) and anaphylaxis in 11 (73.3%). 
REFERENCES

1. Aranda A, Mayorga C, Ariza A, Doña I, Rosado A, Blanca-Lopez N, Andreu I, Torres MJ. In vitro evaluation of IgE-mediated hypersensitivity reactions to quinolones. Allergy 2011;66:247-54.

2. Sampson HA, Muñoz-Furlong A, Campbell RL, et al. Second symposium on the definition and management of anaphylaxis: summary report-Second National Institute of Allergy and Infectious Disease/Food Allergy and Anaphylaxis Network symposium. J Allergy Clin Immunol 2006; (117): 391-7.

3. Scherer K, Bircher AJ. Hypersensitivity reactions to fluoroquinolones. Curr Allergy Asthma Rep 2005; (5):15-21.

4.  Aberer W, Bircher A, Romano A, Blanca M, Campi P, Fernandez J, Brockow K, Pichler WJ, Demoly P. Drug provocation testing in the diagnosis of drug hypersensitivity reactions: general considerations. Allergy 2003; (58): 854-63.
S1

