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BSI surveillance program in the Centre region of France (2.7 M inhabitants) and a

microbiological study of S. aureus and ESBLE isolates since 2000

National

Data collected 3 months of each year — Standardized

e stable cohort : 33 hospitals and clinics e L"iq_u____ Protocol .
e 6330 short-stay beds AR o " oot vk
e 3,258,015 patient days ““ﬁY | " & S. aureus and ESBLE isolates
e variable studied : o Y A collected during the 7 survey

e patient age and sex, N/ f p perlods

e recent history of catheterization (urinary, | _.7 {_ — onecentrallab

intravenous) and mechanical ventilation, ! . —— .
e bortal of entr LS M‘_‘/ tested for antimicrobial
P Y . susceptibility

— genotyped (PFGE, MLST)

e study period 2007-2013

cutaneous  surgical site  pulmonary urinary intraveno us digestive endocarditis  osteo- —_ 7274 BS| cases

devices tract ar ticular
e acquisition 3801 CA-BSI
— Into the community-stting e 3473 HA-BSI
— Healthcare-associated e 4157 males, 3117
females

e death within 7 days of diagnosis
— 1096 S. aureus (MRSA 24%)

e BSlincidence determined with respect to the number of — 2334 E. coli (ESBL+ 4 %)

patient days (PDs) — 126 ESBLE : 88 E. coli, 27
K.pn



BSI incidence rate (/1000 PD) (all BSI, all microo rganisms)
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Incidence rate (/1000 PD)

Patient sex
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|nCidence rate (/1000 PD) R2 coefficient of determination (linear regression)

Major portal of entry
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E. coli BSI o7
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E. coli BSI incidence rate (/1000 PD)

Portal of entry
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ESBL-producing E. coli BSI
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ESBL-producing E. coli BSI
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S. aureus BSI 0.300
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S. aureus BSI incidence R2 coefficient of determination (linear regression)
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rapid changes in the epidemiology of BSI

involving the 2 major pathogens | E. coliand S. aureus

e increasing incidence of CA-BSI associated with a di gestive portal of entry
— E. coli of WT and ESBL-producing isolates

— CC398 MSSA potential role of food?
MRSA and ESBLE in food products

?
emergence of livestock associated S. aureus : CC398, CC9, CC97 > :'

Poultry consumption as a risk factor for CA-MRSA colonization

* Increasing incidence of HCA-BSI associated with uri nary, surgical site and |
— increasing ability to colonize human flora
— ability to escape human host (CC398)
— increasing virulence ?

e E. coli: increasing incidence for intestinal invasive infection
e S.aureus CC398 : increasing incidence for endocarditis and osteao-articular infection

subpopulations of isolates with great ability to colonize and infect human

e host jumps in livestock environments ?

» horizontal transfer of genetic elements associated with human adaptation in
livestock environment ?

=> alert about the need to consider these changes f  or the adaptation of infection
control strategy especially before invasive procedu re



MRSA in pig : livestock, human contacts and food products (Armand-Lefevre,
2005; Witte, 2007; van Belkum, 2008)

a recent evolution

MSSA in human , BSI, in animal-free environment (Price, 2012; Valentin-Domelier,
2011; Jimenez, 2011, Stegger, 2010; Uhleman, 2012)

Enhanced adhesion to human keratinocytes and keratin, high transmissibility
(Uhleman, 2012)

Acquisition of a MR11-like prophage (genome accession number KC595279)
» inserted into smpB
» superantigen similar to enterotoxin B
» putative RM system
» helper phage
=> during stress and lysogeny, expression of prophage-encoded chp and scn virulence
genes carried by the human specific ¢3-prophage

=> resistance against uptake of foreign DNA of the MR11-like-prophage
Enhanced pathogenicity in human
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(van der Mee-Marquet et al., Inf Gen Evol 2013)
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