Additional data 6
S. salivarius Sensitivity per-protocol and ITT analyses; Tables 2,3,4 with treble participants

[bookmark: _Hlk115792686] In this hypothetical, on per-protocol analysis of total study swabs the Odds of GAS positive status with added S. salivarius compared to control decreased significantly 0.60 (0.40-0.90) P = 0.0127 but less so for all swabs Odds 0.71(0.47-1.05) P = 0.087. Sub-analysis showed further divergent outcomes of significant protection for GAS negative schoolchildren with decreased odds of GAS positive status and increased odds with no apparent benefit for GAS positive schoolchildren. For original GAS negatives the odds of GAS positive status reduced significantly with S. salivarius with both study swabs Odds 0.42 (0.27-0.67) P = 0.003 and all swabs 0.54 (0.35-0.84) P = 0.0065 the latter finding suggesting the study finding of non-significance was a type 2 error, with study power calculations efficacy overestimated and consequent insufficient recruitment. The odds of GAS positivity following S. salivarius increased but non-significantly for GAS positives both study Odds 2.25 (0.85-5.95) P = 0.102 and similarly all swabs.  This latter finding would become significant in the event of similar results in 3000 schoolchildren (Nine times the studied population approximately 3000 schoolchildren with similar Odds 2.25 (1.28-3.95) P = 0.0047 in both study and all swabs).

 ITT study swab analysis with treble participants and identical findings to table 3 (Additional data 6) showed, comparative effectiveness of added S salivarius over antibiotics-alone with both study swabs 0.52 (0.36-0.74) p 0.0004 and all swabs 0.62 (0.44-0.88) P = 0.0074 effect sizes of 38-48%, compared to 60% used in power calculations in this and Di Pierro’s study 2012.  The implications for this study of overestimated S. salivarius effect and being underpowered are as in the per-protocol study sensitivity analyses. Similarly for ITT analysis of initially GAS negative schoolchildren given S salivarius estimated GAS prevalence reduction became significant in both study and all swabs.




Supplementary Table 6                                                                                                                                                               GAS prevalence within per-protocol completed pairs and between S. salivarius  and antibiotics alone
	[bookmark: _Hlk110082640]Swab origin, Intervention             & cluster  
	n
	Children’s GAS status paired swabs; whether negative or positive, pre & post intervention;
	Odds of                   
GAS positivity (McNemar) (95%CI) P               after compared to before intervention            
                               
                           
	Odds ratio (95%CI) P; of GAS positive outcomes compared, of added S. salivarius to each cluster to antibiotic alone control A 

	
	
	
	
	Total GAS  
Positivity outcome with
S. salivarius vs Control A
	Original GAS            negatives who became positive

	Original GAS positives who remained positive  


	
	
	Neg
to 
neg
	Neg
to 
pos
	Pos to neg
	Pos to pos
	
	
	
	

	 Study swabs
	
	
	
	
	
	
	
	
	

	 Total S. salivarius 
	705
	546
	45
	96
	18
	0.469          (0.321-0.675)         0.0001*
	0.60             (0.40-0.90) 0.0127*#
	0.42   
(0.27-0.67) 0.0003*.
	2.25 
(0.85-5.95) 0.1024

	 Control A 
	318
	201
	39
	72
	6
	0.542
(0.357-0.811) 0.0024*#
	
	
	

	All swabs
	
	
	
	
	
	
	
	
	

	 Total S. salivarius
	711
	537
	54
	102
	18
	0.529
(0.373-0.743) 0.0002*
	0.71 
(0.47-1.05) 0.0865
	0.54 
(0.35-0.84)             P 0.0065*#
	2.12 
(0.80-5.60) 0.1303

	 Control A 
	327
	210
	39
	72
	6
	0.542 
(0.357-0.811) 0.0024*#
	
	
	



Legend: GAS prevalence within intervention groups after antibiotics for pharyngeal  GAS positive students then cluster allocated S. salivarius and controls with antibiotics alone, then outcomes compared  Total  & by original GAS status. * Finding of statistical significance; # finding reaching statistical significance with treble participants
Supplementary Table 7; GAS prevalence: intention to treat analysis within intervention, between S. salivarius  and antibiotics alone clusters

	Swab origin and Intervention                        
	n
	GAS pre
n (%)


	GAS post          n (%)

	Odds of GAS prevalence (95%CI) P after vs before within cluster 

	Odds (95%CI) P of GAS positive status after added S. salivarius vs antibiotic alone control;

	Study swabs
	
	
	
	
	

	 Total S. salivarius 
	927
	144
(15.5)
	69
(7.4)
	0.44 (0.32-0.59) < 0.0001*
	0.52 (0.36-0.75) 0.0004*

	 Control cluster A 
	471
	78
(16.6)
	63
(13.4)
	0.78 (0.54-1.11), 0.1714
	

	 All swabs 
	
	
	
	
	

	 Total S. salivarius                       
	927
	147
(15.9)
	81
(8.7)
	0.51(0.38-0.68) < 0.0001*
	0.62 (0.44-0.88) 0.0074*#

	 Control cluster A 
	471
	78
(16.6)
	63
(13.4)
	0.78 (0.54-1.11), 0.1714
	




Legend. GAS prevalence: intention to treat analysis for whole cluster within interventions, then between added S. salivarius and antibiotics alone clusters                                                                                              * finding of statistical significance; # finding reaching statistical significance with treble participants 


Supplementary Table 8 
GAS prevalence: intention to treat analysis GAS negative students; S. salivarius vs control
	Swab origin, Intervention                        & cluster 
	n
	GAS Negative
to negative
	GAS Negative
to positive
	Odds (95% CI) P, of GAS positive status   after added Cluster S. salivarius vs Control A.                                             


	Study swabs
	
	
	
	

	 Total S. salivarius 
	783
	732
	51
	0.37 (0.25-0.56) P < 0.0001*

	 Control A 
	363
	306
	57
	

	 All swabs 
	
	
	
	

	 Total S. salivarius
	780
	717
	63
	0.52 (0.35-0.76) P = 0.0007*#

	 Control A 
	393
	336
	57
	

















Legend. Intention to treat comparative analysis of GAS prevalence for baseline GAS negative students one month after added cluster S. salivarius vs Control students with no intervention.                                            * Finding of statistical significance; # finding reaching statistical significance with treble participants

