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Objective: 	To study the effects of Cefaclor vs Amoxicillin "in vivo" on some parameters of the functionality of the immune system in pediatric patients in order to evaluate their use in clinical practice with respect to interactions with the immune system.
To correlate clinical efficacy (clinical judgment and bacterial eradication) to functionality of the Immune System
 Study design: Randomized, multicentric, parallel-group open trial
Number of subjects:
- Planned:  36 subjects
- Screened: 32 subjects
- Enrolled: 32 patients 
All patients suffered from acute pharyngitis, of which:
22 were positive to the rapid test for S. piogenes determination
10 were negative to the rapid test for S. piogenes determination

Diagnosis and main criteria for inclusion: 
- patients of both sexes aged between 3 and 12 years
· patients with clinical diagnosis of acute pharyngitis:
.. presence of variable pharyngodynia
.. inflammation of the pharynx and/or tonsils associated with pharyngeal exudate and cervical lymphadenopathy
.. possible presence of fever ≥ 38 °C with rapid onset and/or nausea and/or vomiting
-	presence of S. piogenes and availability of tonsillar swab for cultural isolation

Treatment: 
S. piogenes positive patients were treated with antibiotic therapy (study drug: cefaclor 40 mg/kg/die and comparison drug: Amoxicillin 40 mg/kg/die) twice a day (bis in die, b.i.d.) for 7 days.

Endpoints:
-	Efficacy
Bacterial eradication
The rapid test for S. piogenes determination was performed during the baseline visit to identify positive patients and was repeated at the end of treatment to evaluate bacterial eradication. 
Final clinical judgment
At the end of treatment, the Investigator clinically evaluated:
- Healing, defined as complete resolution of acute signs and symptoms
- Improvement, defined as clinically significant decrease in basal signs and symptoms
- Failure, defined as unchanged of basal signs and symptoms
Functional variables of the immune system
At baseline and at the end of treatment, blood count with leukocyte formula, VES, PCR, TAS the exams were performed to evaluate the functionality of the immune system. mRNA expression was determined at baseline and at the end of treatment (8th day). IgA secretory in the saliva were titrated by ELISA assay at baseline and at the end of treatment.  
- 	Safety
Any adverse event occurred to the patient during treatment was recorded at the end of the study profile

Statistical methods: Parametric and non-parametric tests were carried both on the Intention-To-Treat population and on the Per Protocol Population.  All variables were presented both in serial form and with descriptive statistics. continuous variables were reported as median, average and standard error, minimum and maximum; categorical variables were described as absolute and percentage frequencies
Summary of Results:
Subject disposition
No drop out was registered during the entire study period (7 days)
Of 32 enrolled patients, 13 were male and 19 were female. Mean age was 6 years (range 3-12 years); 22 were positive to the rapid test for S. piogenes determination:  11 were treated with Cefaclor and 11 with amoxicillin. Ten patients negative to the rapid test for S. piogenes determination were not treated with antibiotic therapy and were included in the control group.

-	Efficacy
Blood chemistry parameters
All comparisons carried out on baseline values between groups (Student's "t" test) did not show any statistically significant difference, with the exception of leukocytes and neutrophils that showed a statistically significant difference (P ≤ 0.05) between the group treated with Cefaclor and the control group. 
Functional variables of the immune system
- Analysis in RT-PCR
The analysis was carried out using a semi-quantitative method.  Using specific oligonucleotides for the genes of interest, expression levels of cytokines under examination were evaluated through comparison with a housekeeping gene (GAPDH-glyceraldehyde 3-phosphate dehydrogenase) expressed constitutively. The values obtained from the computation performed by the ImageJ software for cytokines were normalized with respect to GAPDH. For each sample collected in the final visit (Vf) the increase/decrease compared to the baseline visit (Vb) was assessed, assuming that the Vb corresponded to a percentage value of 100.  The mean values ± SD of such variations for single cytokine and the result of statistical analysis (t Test) are reported in the table below:

	Cytokine
	Variation %
Treated with Cefaclor
	Variation %
Treated with Amoxicillin
	Variation %
No treatment

	TNF-αa
	138 +/- 34
	118 +/- 21
	63 +/-16

	IFN-γb
	147 +/- 77
	122 +/- 84
	57 +/- 15

	IL-10c
	72 +/- 34
	38 +/- 20
	71 +/- 71

	TGF-β
	100 +/- 12
	107 +/- 8
	109 +/- 52

	IL-6
	114 +/-107
	36 +/-46
	445 +/-534


a  p < 0.0001 Cefaclor vs No treatment
b  p < 0.010   Cefaclor vs No treatment
c  p < 0.039   Cefaclor vs Amoxicillin           
- 
Immunoenzymatic analysis
Secretory IgA in saliva were titrated using an ELISA assay.  The mean values ± SD of the % variations of the secretory IgA in saliva in the different groups compared to baseline are reported in the table below 

	Variation %
Treated with Cefaclor
	Variation %
Treated with Amoxicillin
	Variation %
No treatment

	123 +/- 56
	85 +/- 68
	115 +/- 51
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- Bacterial eradication
All S. piogenes positive patients were eradicated at the end of 7-day antibiotic treatment either with Cefaclor or Amoxicillin.
	
	 Basal Visit
	Final Visit

	
	+
	-
	+
	-

	No treatment
	--
	n.10
	--
	np

	Cefaclor
	n.11
	--
	--
	n.11

	Amoxicillin
	n.11
	--
	--
	n.11



- Final clinical judgment
The clinical judgment by investigators  at the end of the treatment is reported in the table below
	
	Healing
	Improvement
	Failure

	No treatment
	n. 9
	n.1
	--

	Cefaclor
	n.10
	n.1
	--

	Amoxicillin
	n.11
	--
	--




-	Safety results
None adverse event was observed during the entire study period 


Conclusions
The direct comparison between Amoxicillin and Cefaclor confirms that cephalosporin has a remarkable immunostimulatory effect, as supported by the increased levels of cytokines essential for bacterial clearance, such as TNF-α and IFN-γ in patients treated with Cefaclor compared to Amoxicillin.  The data emerging from this pilot study confirm that Cefaclor certainly possesses immunomodulatory properties and encourage both an analysis on a greater number of patients and an investigative strategy aimed at a complete elucidation of the mechanism of action.
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