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Among all 1456 strains, 41.7% were methicillin- resistant 
(MRSA). Oxacillin resistance rates have increased from 33.4% 
in 2001-2002 to 54.4% in 2006-2007.
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Hospital use of antimicrobials
ESAC YEARBOOK 2006 



Outpatient antibiotic use 
ESAC YEARBOOK 2006
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P. aeruginosa resistance in Moscow 
ICU’s
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KORT OM 
BAKTERIERNA 

PRP
PNSP

MRSA
CA-, VISA, 
hVISA, VRSA

VRE
van A, 
van B

ESBL
en mängd
typer..

KPC/
karbaR; en 
mängd typer..

Normal nisch: luftvägar hud tarm tarm tarm

Vanlig sjd: otit, sinuit
pneumoni
meningit

hud- o 
mjukdelsinf; 
/kateter/sepsis; 
alla organ

uvi, sepsis uvi, sepsis,
(sårinf; allt)

uvi, sepsis,
(sårinf; allt)

Utbrott typiskt 
på:

sällan sjh-
utbrott

dialys, IVA, ”alla” gamla, svaga; 
”utbrottsisberg” 
under ytan vid 
upptäckt

neonatalavd
(ssk)

IVA
(ssk)

Behandlings-
implikationer:

/vid hög 
prevalens, 
tillägg vanco../

vid utbrott, 
överväg ändrad 
empirisk beh

snabb varning!
– ändrad 
empirisk beh

varning – ev 
ändrad empirisk 
beh

ABR-följder: /AB-trycket upp 
när vanco som 
empirisk beh/

ökning MRSA → ökning vanco →
ökad risk VRE → risk ↑ VRSA..

ökning ESBL → ökning karbap
→ ökad risk KPC/karbaR..

Huvudsaklig 
åtgärd inom:

främst ”dagis 
eller ej”

hygien; 
AB-tryck viss 
betydelse för 
spridn

hygien! miljö!
AB-tryck viss 
betydelse för 
spridn

AB-tryck/hygien Hygien (AB-
tryck) – i Sv.
extrema ins!

/Lars Blad, våren 2010/



KORT OM
GLOBAL
EPIDEMIOLOGI

PRP
PNSP

MRSA
CA-, VISA, 
hVISA, VRSA

VRE
van A, 
van B

ESBL
en mängd
typer..

KPC/
karbaR; en 
mängd typer..

Först funnen i: Australien 
1967
UK 1976

UK 1961 I Europa 1985
USA 1987

Tyskland
1983

KPC först i 
USA, N.C.

Något om 
spridning/särskilt
kända foci:

Stor 
spridning 23 
F från
Spanien; 
Sydafrika

/Djur/

UK: MRSA
US: CA-MRSA

/Djur/
/Livsmedel/
Mindre/sena
re i USA

USA:s 
östkust, 
Israel, Kina, 
Grekland, 
Italien..

Smittskyddslagen: Allmänfarlig Allmänfarlig Anm-plikt, 
smittspårn-plikt

Anm-plikt
från lab

Anm-plikt
från lab

Viktiga för svenskt
vidkommande:

Stockholm
Västerås
Halland
/Uppsala/
/Västernorrland/

/Uppsala/ Grekland
Sydeuropa
Israel
Thailand

/Lars Blad, våren 2010/



A Global Problem 

France

USA

Mexico

Colombia

Argentina Brazil S. Africa

U. K

Taiwan

Japan

Korea

Thailand

Singapore

Worldwide spread of the 23F clone of penicillin 
resistant pneumococci
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Bronzwaer SL, Cars O, Buchholz U, et al.  A European study on the relationship between antimicrobial use 
and antimicrobial resistance. Emerging Infectious Diseases 2002; 8:278–282.

Betalactams and makrolides vs penicillinresistence in pneumocci in EU



Grundmann H et al; Lancet 2006

Global förekomst av MRSA

Figure 1. Worldwide prevalence of MRSA displayed by country**All presented MRSA proportions are from peer-reviewed studies undertaken since 1998. Prevalence estimates for Morocco, Algeria, 
Tunisia, Egypt, Jordan, Lebanon, and Turkey are from the antimicrobial resistance in the Mediterranean region website86 at www.slh.gov.mt/armed/earss.asp. Studies providing most recent estimate of 
the MRSA proportion taken into account. If more than one study reported over same period, study including different types of clinical isolates was preferred over studies including only one specific type 
of specimen. †=Prevalence estimates are based on a study that included only one hospital. ‡=Prevalence estimates are based on studies between 1993 and 1997.

http://www.sciencedirect.com.ezproxy.its.uu.se/science?_ob=ArticleURL&_udi=B6T1B-4K7FJG5-1&_user=651519&_coverDate=09/08/2006&_alid=1299221925&_rdoc=1&_fmt=full&_orig=search&_sort=d&view=c&_acct=C000035158&_version=1&_urlVersion=0&_userid=651519&md5=6a7dca1e2017e70d326a06319ce746d8%23bib86


Waves of resistance: Staphylococcus
aureus in the antibiotic era
Henry F. Chambers and Frank R. DeLeo

NATURE REVIEWS | MICROBIOLOGY 
SEPTEMBER 2009

Wave 1 (indicated above the graph), which continues today, began shortly after the introduction of penicillin into clinical practice in the 
1940s. The first pandemic antibiotic-resistant strains, from the lineage known as phage type 80/81, were penicillin-resistant and 
produced Panton–Valentine leukocidin (PVL). Wave 2 began almost immediately following the introduction of methicillin into clinical 
practice with the isolation of the first MRSA strain (an archaic clone), which contained staphylococcal chromosome cassette mec I 
(SCCmecI) (indicated on the graph as MRSA-I); this wave extended into the 1970s in the form of the Iberian clone. Wave 3 began in the 
mid to late 1970s with the emergence of new MRSA strains that contained the new SCCmec allotypes, SCCmecII and SCCmecIII 
(MRSA-II and MRSA-III), marking the ongoing worldwide pandemic of MRSA in hospitals and health care facilities. The increase in 
vancomycin use for the treatment of MRSA infections eventually led to the emergence of vancomycin-intermediate S. aureus (VISA) 
strains. Wave 4, which began in the mid to late 1990s, marks the emergence of MRSA strains in the community. Community-associated 
MRSA (CA-MRSA) strains were susceptible to most antibiotics other than beta-lactams, were unrelated to hospital strains and 
contained a new, smaller, more mobile SCCmec allotype, SCCmecIV (MRSA-IV) and various virulence factors, including PVL. 
Vancomycin-resistant S. aureus (VRSA) strains, ten or so of which have been isolated exclusively in health care settings, were first 
identified in 2002.
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Monday 24th September 200724th September 2007 
 
PM IN PLEDGE TO BEAT HOSPITAL BUGS  

 
PM Gordon Brown has announced plans for cleaning of hospitals   

Sunday September 23,2007  

Gordon Brown has set the stage for his first Labour Party conference as leader with a 
pledge that every hospital in the country will undergo a ward-by-ward "deep clean" in a 
bid to drive out superbugs from the NHS. 
------ 
He was, however, swift to launch his first policy initiative, promising that over the next 12 
months all hospitals would be restored to a pristine state of cleanliness to rid them of 
MRSA and C-difficile. 





Canton. Curr Opininion Microbiol ,2006.9:466







• Recurring outbreaks
• 1000 affected – 400 

deaths
• Extreme actions

– Mail reminders
– Guards-

handdisinfecton
• No compliance-no 

salary!



The real threat of Klebsiella pneumoniae carbapenemase-producing bacteria. Nordmann P et al. April 2009. 
Lancet Inf Dis 4;9; 228-236, 



Emergence of clonally related Klebsiella pneumoniae isolates of sequence 
type 258 producing plasmid-mediated KPC carbapenemase in Norway and 
Sweden
J.O. Samuelsen, U. Naseer, S. Tofteland, D. H. Skutlaberg, A. Onken, R. 
Hjetland, A. Sundsfjord, and C. G. Giske
J Antimicrob Chemother, February 13, 2009

Arrival of Klebsiella pneumoniae producing 
KPC carbapenemase in the United Kingdom
Neil Woodford1,*, Jiancheng Zhang1, Marina Warner1, Mary E. Kaufmann1, Jorge Matos1, Alan 
MacDonald2, Daniel Brudney3, David Sompolinsky4,5, Shiri Navon-Venezia6 and David M. Livermore1

J Antimicrob Chemother 62: 1261-1264  (published online September 2008)

UK: A “National Resistance Alert” is sounded by the HPA, on the increase of 
carbapenemase-producing Enterobacteriaceae, which now seem to be spreading 
in the UK  (HPA, Health Protection Report, January 30, 2009)
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