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	Name of observational product: 
	nickel oral hyposensitizing treatment (NiOHT)

	Name of active ingredients: 
	hard gelatin capsules containing different doses of Ni- as NiSO 4 ⋅ 6H 2 O with microcrystalline cellulose as excipient.

	Route of administration and dose: 
	Oral -sublingual

	Title of study: 
	Randomized, double-blind, placebo-controlled trial on the efficacy and tolerability Nickel oral hyposensitization in patients with systemic nickel allergy (SNAS)

	Objective: 
	To study the clinical efficacy and tolerability of NiOHT in SNAS, evaluating the disappearance or reduction of systemic symptoms during the re-introduction of Ni-rich foods, the use of rescue medications and the appearance of side eff ects.

	Endpoints:
	Primary endpoints: 
1) disappearance or reduction of symptoms during Ni-rich food re-introduction (patients reported their clinical status in a diary and made a VAS at each control visit), and use of rescue medications (reported in the diary); 
2) tolerability evaluated on the basis of side effects (reported in the diary). 
Ancillary analyses: 
in a substantial number of patients, patch tests became negative after the treatment and the NOC doses able to elicit symptoms at the end of the study changed from baseline. Therefore, since the patch test and NOC were included in the protocol, these findings were analyzed, even though this was not pre-specified.

	Population of trial subjects
	Out of 141 (male and Female. Aged 18-60) patients randomized, 129, who reached the constant dosage of NiOHT, were included in the intention-to-treat (ITT) analysis.
113 of them completed the trial.

	Study Design
	As treatment, patients took hard gelatin capsules containing different doses of Ni- as NiSO 4 ⋅ 6H 2 O with microcrystalline cellulose as excipient, or placebo, all identical in appearance and flavor. Eligible patients used the BraMa-Ni diet (5) for one month, and were then randomly assigned to four groups. Th e first three groups were given nickel at doses increasing in 40 days from 1 ng to the three final maintenance doses (10 ng, 0.1 μ g and 0.5 μ g, corresponding to a dose of NiSO 4 of 0.044 μ g, 0.44 μ g and 2.2 μ g respectively), three times a week for 12 months. To protect the blinding, patients randomized to lower doses received placebo for the first days of the up-dosing phase, according to the scheme 
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Nickel oral challenge was done by administering weekly increasing doses of nickel, from 1.25 to 6 μ g (with increment of 1.25 μ g), until the appearance of clinical manifestations of SNAS, in particular taking into account of objective data as the appearance of cutaneous (urticaria, angioedema, eczema, erythema) or gastrointestinal (evident meteorism, diarrhea, vomiting, colic). 

	Duration of treatment: 
	12 months

	Statistical methods: 
	Patients who reached constant dosage were included in the intention-to-treat (ITT) analysis. Categorical variables were summarized as frequency and percentages. Continuous variables were presented as mean and standard deviation (SD). Efficacy was defi ned as the proportion of patients in each of the four treatment arms whose symptoms were either reduced or eliminated.
Th e chi-square test with Yates ’ s continuity correction or Fisher ’ s exact test was employed to examine differences in efficacy. Intergroup differences in continuous variables were analyzed by ANOVA and the t-test. Th e confidence interval (95%CI) was calculated for the mean difference and percentage risk
difference between groups. Th e equivalent non-parametric tests were used when the data were not normally distributed or the sample was too small. All hypotheses were tested considering a single tail. P values of 0.05 or less were considered statistically significant. SPSS ® Advanced Statistical ™ 13 (2004, Chicago, IL) was used.

	Efficacy results:
	There were no significant differences in VAS and the various symptoms among the groups at the T2 and T3 visits. At T4, with the re-introduction of the highest Ni-containing foods (500 μg/kg and over), group 1 (given the highest Ni dose) showed the best values for all parameters, groups 3 and 4 the worst and group 2 intermediate. Only for group 1 the changes from baseline were significantly better than placebo (p = 0.044), the significance was amplified when considering groups 3 and 4 together as placebo. There were no differences between groups 3 and 4 in any parameter, and in some cases group 3 patients were worse than placebo.
For change VAS scores from baseline, the mean score for group 1 was significantly higher than group 4 (p= 0.048; and groups 3 and 4 together (p= 0.038). At T4, the mean VAS score for group 1 was similar (+ 2.3%) to that at T1 (after the Ni-poor diet), while that of group 4 decreased 26.9%.
Changes in gastrointestinal and cutaneous symptoms paralleled the VAS scores. However, while gastrointestinal symptoms in group 1 at T4 showed significantly more improvement than the placebo group, improvements in cutaneous manifestations were not significant. In all, 20 patients in group 1 (69%) reported complete disappearance of skin symptoms at T4, compared to 12 (35.3%) in Group 4 and 13 (39.4%) in Group 3. Headache and cough did not significantly change during the study, and no significant differences were found between groups.
At T4, with the re-introduction of Ni-rich foods, three patients in group 1 took rescue medications compared with 17 in group 2, 12 in group 3 and 11 in group 4 (p < 0.05).
At the end of the study, a significantly larger number of group 1 patients than at baseline needed a NOC with higher Ni doses to induce a flare-up of symptoms compared to placebo or placebo plus group 3.
Significantly more patients had a negative patch test at the end of the study in group 1 than group 4 (p = 0.008; and group 3 + 4 (p= 0.011).

	Safety results:
	Side effects
Only one patient in group 1 reported gastrointestinal symptoms aft er the 10th dose of 0.5 μ g Ni. Th e patient took desloratadine and symptoms disappeared within 3 hours. Th e patient concluded the study as scheduled.

	Conclusion:
	This is the first double-blind, randomized, placebo-controlled trial evaluating the efficacy of NiOHT in patients with SNAS. Th e treatment was effective. During the re-introduction of Ni-rich foods, symptoms improved significantly in patients given the highest Ni dose, compared to placebo, with a VAS score similar to that of patients in Ni-pour diet. The effect of NiOHT seemed dose-dependent, as 1.5 μ g Ni/week gave the best results, 30 ng Ni/week and placebo the worst and 0.3 μ g Ni/week was intermediate. Gastrointestinal symptoms significantly improved, parallel with VAS scores, compared to placebo, and were more sensitive to NiOHT than cutaneous manifestations, which decreased in frequency, but without reaching statistical significance (p > 0.05) compared to group 3 and placebo. This is not altogether surprising, as the skin contact with nickel, which can never be completely avoided, might have induced symptoms linked to ACD, confounding the results. Cough and headache, reported by patients as linked to the ingestion of Ni-rich foods, did not significantly change during the study, nor were induced by NOC. A recent publication confirmed that they seemed not to be part of the syndrome as they were never induced by NOC, and did not reappear with the re-introduction of Ni-rich foods aft er amelioration induced by a nickel low diet. The effectiveness of NiOHT with 1.5 μ g Ni/week is corroborated by the observation that during the re-introduction of Ni-rich foods only three patients (10.3%) took rescue medications, compared to significantly more in other groups (group 1 vs. each group, p < 0.05). The subjective data, symptoms and VAS ratings, which show post-NiOHT tolerance to nickel, are supported by objective tests such as NOC and patch test. At the end of treatment, significantly more patients in group 1 than in group 3 and the placebo group needed a higher nickel dose at the oral challenge to elicit symptoms than before treatment. Similar significant differences were found between group 1 and groups 4 or 4 + 3 for patients with a negative patch test at the end of the study.
In conclusion, NiOHT is effective in SNAS, in particular on gastrointestinal manifestations, with trend toward improvement of cutaneous symptoms. The results of the study have substantial clinical implications, considering the large numbers of patients with SNAS (in a recent study rated as 20 – 30% of all Ni-ACD patients), whose quality of life is diminished on account of their lifelong dietary restrictions. NiOHT allows patients to re-introduce Ni-rich foods in the absence of substantial side effects.


	This trial was conducted in compliance with the principles of ICH Good Clinical Practice.

	Date of the report: September 17th, 2012
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