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Results: Decision Trees

An unfortunate consequence of the use of antimicrobials

(antibiotics or biocides) might be the selection of resistant Decision tree profile for each of the 13 antibiotics
microorganisms.
Antimicrobial resistance can result in increased disease

burden, morbidity, and mortality.
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In recent years, there has been considerable controversy on .:
i 1

whether biocide and antibiotic decreased susceptibility are e LT
connected [1].

Study: Largest data set ever studied of Staphylococcus aureus
Are biocides and antibiotics connected? Do biocides CLX - Chlorhexidine
reduce susceptibility to antibiotics? B2C—Benzalkonium Chloride

Framework of Analysis Results: Visualisation

!!W Proposed Framework Increase of Antibiotic Non-susceptibility . 1444 isolates
Y . lates classified
Isolates classified as
[ Data Set ] 1trule [N \f‘& k. susceptible
> o

[ Data Set } l ¥ 7._.,,.,+°7\L/ 7 1 : © remaining isolates
4
1 | Machine Learning Techniques | f >
Bivariate I | Decision Clustering | | o
Correlations ! Trees Analysis | 1 . . oo
: Permutation : \
! ! lates classified
L Tests _] ] v ceptle.
% No associations between L ,?’ ‘ O Remaining isolates
antibiotic and biocide susceptibility v/ New associations were found ‘
Data set description Conclusions
1632 isolates of Staphylococcus aureus from community-acquired ) .
respiratory-tract infection. * We were able to find two subpopulations with very
Objects Variables different patterns of antibiotic non-susceptibility.
. Minimum Inhibitory Concentration (MIC) . .
A Bt Bactericidal Concentration (MBC) * The phenotype of two biocides, CLX and BZC, are enough to
I Minimum Inhibitory Concentration (MIC) . P .
ol Susceptible / Non-Susceptible Classification dlscrlmlnate the two SprOPUIahons'
Country . . .
cit * We propose a value for the Epidemiological cut-off (ECOFF
Y
" Besion of these two biocides of 2mg/L.
ost Age
Gend: . . .
/out Statis * The proposed machine learning methodologies are
MRS&‘/EGSSA valuable tools for extracting hidden biologically relevant
Bacteri - . . . . .
ecterum Infection Type information from large epidemiological data sets.
Total Number of Variables 43
nowledgements References
Authors are thankful to all the participants of the BIOHYPO european project (http://kdbio.inesc-id.pt/biohypo). [1] Russell AD (2002) Introduction of biocides into clinical practice and the impact on antibiotic resistant bacteria.
This work was supported by FCT (INESC-ID multiannual funding) through the PIDDAC Program funds and the FP7 Journal of Applied Microbiology 92: 1215-135S.
Cooperation Work Programme: Food, Agriculture and Fisheries, and Biotechnologies” KBBE-227258 (BIOHYPO (2] Copitch JL, Whitehead RN, Webber M (2010) Prevalence of decreased susceptibility to triclosan in Salmonella
project). The work of J. R. Coelho was supported by the PhD grant SFRH / BD / 33719 / 2009 from Fundag&o para a enterica isolates from animals and humans and association with multiple drug resistance. International Journal of
Ciéncia e a Tecnologia. Antimicrobial Agents 36: 247-51.



dknight
Stamp


