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Introduc)on	
  

An	
  unfortunate	
  consequence	
  of	
  the	
  use	
  of	
  an)microbials	
  
(an0bio0cs	
  or	
  biocides)	
  might	
  be	
  the	
  selec)on	
  of	
  resistant	
  
microorganisms.	
  
	
  
	
  

An)microbial	
  resistance	
  can	
  result	
  in	
  increased	
  disease	
  
burden,	
  morbidity,	
  and	
  mortality.	
  
	
  

In	
  recent	
  years,	
  there	
  has	
  been	
  considerable	
  controversy	
  on	
  
whether	
  biocide	
  and	
  an)bio)c	
  decreased	
  suscep)bility	
  are	
  
connected	
  [1].	
  
	
  

Study:	
  Largest	
  data	
  set	
  ever	
  studied	
  of	
  Staphylococcus	
  aureus	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Are	
  biocides	
  and	
  an)bio)cs	
  connected?	
  Do	
  biocides	
  

reduce	
  suscep0bility	
  to	
  an0bio0cs?	
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 P New	
  associa)ons	
  were	
  found	
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 O No	
  associa)ons	
  between	
  	
  	
  	
  	
  
an)bio)c	
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  biocide	
  suscep)bility	
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Standard	
  Approach	
  [2]	
  

	
  

•  We	
  were	
  able	
  to	
  find	
  two	
  subpopula)ons	
  with	
  very	
  
different	
  paDerns	
  of	
  an)bio)c	
  non-­‐suscep)bility.	
  	
  

	
  

•  The	
  phenotype	
  of	
  two	
  biocides,	
  CLX	
  and	
  BZC,	
  are	
  enough	
  to	
  
discriminate	
  the	
  two	
  subpopula)ons.	
  

	
  

•  We	
  propose	
  a	
  value	
  for	
  the	
  Epidemiological	
  cut-­‐off	
  (ECOFF)	
  
of	
  these	
  two	
  biocides	
  of	
  2mg/L.	
  

	
  

•  The	
  proposed	
  machine	
  learning	
  methodologies	
  are	
  
valuable	
  tools	
  for	
  extrac)ng	
  hidden	
  biologically	
  relevant	
  
informa)on	
  from	
  large	
  epidemiological	
  data	
  sets.	
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Results:	
  Decision	
  Trees	
  

Non-susceptible

1st	
  rule	
  

2nd	
  rule	
  

CLX	
  –	
  Chlorhexidine	
  
BZC	
  –	
  Benzalkonium	
  Chloride	
  

Data	
  set	
  descrip)on	
  

1632	
  isolates	
  of	
  Staphylococcus	
  aureus	
  from	
  community-­‐acquired	
  
respiratory-­‐tract	
  infec0on.	
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4	
  Biocides	
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  Inhibitory	
  Concentra0on	
  (MIC)	
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13	
  An0bio0cs	
   Minimum	
  Inhibitory	
  Concentra0on	
  (MIC)	
  
Suscep0ble	
  /	
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Gender	
  
In/Out	
  Status	
  

Source	
  

Bacterium	
   MRSA/MSSA	
  
Infec0on	
  Type	
  

Total	
  Number	
  of	
  Variables	
   43	
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