A~

o '?L"-'t.u____
L g 24th Barcelona, Spain
e ‘/{ Q 10 - 13 May 2014
E‘E ] Tl RHC EUROPEAN SOCIETY OF CLINICAL
I\ ;e @D ﬁ ESCMID. etaiiiass io imectnons gisauses

%

***-mf J

Significant changes in the epidemiology of
Bloodstream Infections
Results of a prospective, longitudinal, region-
wide survey conducted between 2007 and 2013

Coralie Danet 1, Houssein Gbaguidi-Haore 2, Julie Ortiz 1, Sandra Borges Dos Santos 3,
Nicole Girard 1, Roland Quentin 3, Nathalie van der Mee-Marquet 1,3

on behalf of the

Bloodstream Infection Study Group of the Réseau des Hygiénistes du Centre
'Réseau des Hygiénistes du Centre, 3Service de Bactériologie et d’'Hygiéne, CHRU Tours, France
2Service d’'Hygiene Hospitaliere CHRU Besancon, France

HOPITAUX DE TOURS K @ D Agence Régionale de Santé ;
Centre



#% &%

2(¢ .

(190)1*+0 g

cutaneous  surgical site  pulmonary urinary intraveno us digestive endocarditis  osteo-
devices tract ar ticular

7%

National
Standardized
Protocol

" #$

% & '
O*+ U l
& (/-
&+0 L (++

+¥12 "3- %&4$
%((& 5 &4%
+962 6)) 1 %
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R2 coefficient of determination (linear regression)
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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 incidence rate (/1000 PD)
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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 incidence R2 coefficient of determination (linear regression)

rate (/1000 PD)

Portal of entry

0,12 7 /1000 PD R? = 0,3003

0,1

0,08

0,06 T

0,04

0,02 ~

2007 2008 2009 2010 2011 2012 2013

—o—cutaneous portal of entry  —#=post-surgery -A—IVD

0,025 7 /1000 PD

0,02

0,015 +

0,01

0,005 + >
R"=0,4817

0 T 1
2007 2008 2009 2010 2011 2012 2013

=&— osteo-articular infection - endocarditis




100 -
CC80-MRSA others-MRSA 90
1% 15% 80 -
CC72-MRSA gg |
1% \ 50 -
CC15-MRSA 40 -
1% 30 A
20
ST1-MRSA 10 -
3% ST8-MRSA 0 - %
ST5-MRSA 50% & & 2 Q © QQ* ES Q d o0 o0 A KL
(\ & N < N ORI DKW
29% ‘l"é\ ° ‘</ <«° Q~\ <<° § <@
B CC8-MRSA @ CC5-MRSA O CC1-MRSA
0,060+ /1000 PD 100% -
60% -
0,040+
40%
0,030+ 20%
0,020+ 0% ‘ !
0,010 ST1 all MRSA
0000 ‘ ‘ ‘ ‘ ‘ ‘ ‘ @ cutaneous B surgical site @ pulmonary
2007 2008 2009 2010 2011 2012 2013 B urinary mIVD @ digestiv
ONK B others B genital

~4—CC5-MRSA 8- CC8-MRSA

O endocarditis

O osteo-articular




M SA BSI

L "
W
(" 2 ¢
@ '- 100 /0
CC398-MSSA CC22-MSSA 90 -
CC121-MSSA
24% 70 A
ST1-MSSA 60
6% 50 -
CC15-MSSA 407
7% 30 A
20
10 A
others-MSSA 0 ‘ -
10% CC30-MSSA o .@ Q
19% é\ ’0®\«"’<<>*O°Qq"é°<<<°o>éoo »
2 o N ’a
ST8-MSSA CC45-MSSA N S < &«
1% 13% @ 5-MSSA @ 30-MSSA @O45-MSSA E8-MSSA  E15-MSSA
CC9, Lamamy CID 2013 ) ) ) ) )
y 01-MSSA [@398-MSSA O022-MSSA M 121-MSSA
0,080 1/1000 PD 100% E = —
0,070 - 80% |
0,060 - i
60% A
0,050 -
0, |
0,040 - 40%
0,030 - 20% A
07020 ) 0% a T T T T T T
0.010 | 5-MSSA 30-MSSA 45-MSSA 8-MSSA 15-MSSA 1-MSSA 398-
' MSSA
0,000
2007 2008 2009 2010 2011 2012 2013 @ cutaneous B surgical site @ pulmonary B urinary
= IVD @ digestiv W neutrop O NK
~4—5-MSSA —¢—30-MSSA —4—398-MSSA -~ 45-MSSA -l 8-MSSA M others M genital O endocarditis O osteo-articular




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 I

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

/
.I'

subpopulations of isolates with great ability to colonize and infect human

* 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)
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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

| Abdelbary 2014
Pl Agnoletti 2014

(van der Mee-Marquet et al., Inf Gen Evol 2013) Tavakol 2012
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