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Introduction

The introduction of antibacterial agents (commonly
referred to as antibiotics) led to arevolution in the
managementof bacterial infections.

Today, emerging and increasing resistancdo
antibiotics has becomeathreat to public health in
Europe and globally.

Only 70 years after their introduction, we are now
facing the possibility of a future without effective
antibiotics for several types of bacteria that cause
Infections in humans.
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Reasons

Inadequate control on over-the-counter sale and
availability of antimicrobials.

No national program for antimicrobial resistant
surveillanceas yet.

Paucity of quality assuring laboratories for
antimicrobial sensitivity test (AST).

Insufficient AST data analysis and dissemination.
Absenceof national guidelines on antimicrobial use.
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A difficult balance

The global need
for sustainable
The best antibiotic use

interests of the
individual
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“Antibiotic resistance in the European
Union

The data presented in this section were collected by
the European Antimicrobial Resistance Surveillance
Network (EARS Net) which is coordinated by the
European Centre for Disease Prevention and Control
(ECDC). The maps presented in this summary show
the occurrence of antibiotic resistance in selected
bacteria causing invasive infections and are based on

laboratory results reported by countries participating
iIn EARSNet.



~ . Overall, it was estimated that in 2007 approximately
25000 patients died from an infection due to any of
the selectedfive antibiotic -resistant bacteria in the
EuropeanUnion, Iceland and Norway.

In addition, infections due to any of the selected
antibiotic -resistant bacteria resulted in approximately
2.5 million extra hospital days andextra in-hospital
costs of more than EUR 900 million.



“The most important MDR bacteria
SLIPER Bl

Staphylococcusaureus methicillin resistance (MRSA);

S.aureus vancomycin intermediate resistance and
vancomycinresistance (VISA/VRSA);

Enterococcusspp. (e.g.Enterococcusfaecium),
vancomycin resistance (VRE);

Streptococcuspneumoniae, penicillin resistance (PRSH;

Enterobacteriaceae(e.g. Escherichia coli,Klebsiella
pneumoniae), third -generation cephalosporin resistance

Enterobacteriaceae(e.g. K.pneumoniae), carbapenem
resistance and

Non-fermentative Gram-negative bacteria (e.g.
Pseudomonasaeruginosg, carbapenemresistance.
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Stphylococcuaureus percentage of invasive isolates resistant moeticillin
(MRSARNndin 2010(Data sourceEARS Net )
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. Blood cultures with growth of Staphylococcus aureus.
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MRSA

first discovered in London in 1961, two years after
Methicillin was first introduced to the world

Methicillin -resistant S.aureusproduces a unique type
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affinity to beta-lactam antibiotics, allowing MRSA to
continue celltwall synthesis

It is known that MRSA acquired its resistance by
acquisition of the mecAgene, which resides on
Staphylococcal Cassette Chromosommec (SCCmeg,
a mobile genetic element



For many years MRSA was an infection only associated to a
hospital setting, invasive procedures such as urinary catheters,
Intra -arterial lines, or central venous lines, recent antibiotic use,
or contact with health care workers. Hence, it became known as
hospital-acquired MRSAor HA-MRSA

In recent years, its prevalence has spread to the community. We
no longer have to worry only about MRSA in hospitatrelated
settings, we now have to deal with a widespread presence of
community -acquired MRSA (CAMRSA).

First reported in the U.S. in the 1980s, CAVIRSA carries its own
set of risk factors: participation in contact sports, close contact

with athletic equipment, immunosuppression, crowded or low-

hygiene living conditions



Additionally, patients are considered to not have CA
MRSA unless they have a diagnosis of MRSA made in
an outpatient setting or by a culture positive for MRSA
within 48 hours after admission to the hospital, and do
not have a medical history of MRSA infection or
colonization, admission to a hospital or hospital-like
facility, on dialysis, have undergone recent surgery, or
have permanent medical devices.

CA-MRSA is different from HA-MRSA in other ways. It
IS believed to bemore virulent



It is believed to be more virulent due to the exotoxin
Panton-Valentine leukocidin (PVL), allowing it to
create pores in leukocytes. Although its relationship
with PVL has been debated by somethis exotoxin is
thought to be the reason why CAMRSA Is more often

associated with sepsis, necrotizing pneumonia, soft
tissue, and skin infections




It Is actually estimated that 80-95% of CAMRSA
Infections involve the skin and soft tissues; versus HA
MRSA, which is also linked to respiratory tract, urinary
tract, and bloodstream infections.

Furthermore, studies show the majority of CAMRSA
strains contain the SCCmedV and SCCmecV
phenotypes. They are PVL positive; while HAMRSA
are more often comprised ofSCCmed-ll|
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“Molecular epidemiology
survelllance

Multilocus sequence typing (MLST) is a technique in molecular
biology used to characterize bacterial species using DNA sequences of
Internal fragments of multiple housekeeping genes.

Pulsedfield gel electrophoresis (PFGE) is considered the gold
standard; but this technique is often not used due to its time
commitment and required experience.

Although MLST is expensive and has a lesser discriminatory power
than PFGE, its clear protocols and ability to be highly reproducible
make it a favorite of researchers working on population genetics.

The majority of the studies used MLST andSCCme@henotyping as
parameters to identify MRSA clones, using the five majo6CCmec
phenotypes.

SSCmed/I and VII have been recently discovered.



The first MRSA strain (NCTC 10442), isolated during
1961 in the UKharboured SCCmeaype I, and this so
called archaic clone spreadaround theworld during
the 1960s.

In 1982, an MRSA strain (N315) witBCCmedype Il
xAO AEOAI OAOAA ET *ADPAIT h /
clone also

spread worldwide;
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OOOAEI | Harbourihg SCCRaype Il in New
Zealand.

MRSA strainsharbouring SCCmedV spread round the
world during the 1990s,

beginning of the 21st century, the first MRSA strain
(WIS) with SCCmeaype V was described in Australia






