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Antibiotikabruk og resistensutvikling

Ragnhild Raastad

Avd. for smittevern, Oslo universitetssykehus

”The greatest possibility of evil in self-medication is the use of too

small doses so that instead of clearing up infection, the microbes are

educated to resist penicillin and a host of penicillin-fast organisms is 

bred out which can be passed to other individuals and from them to 

others until they reach someone who gets a septicemia or pneumonia

which penicillin cannot save.

In such a case the thoughtless person playing with penicillin treatment 

is morally responsible for the death of the man who finally succumbs 

to infection with the penicillin-resistant organism. I hope this evil can 

be averted.”

Alexander Fleming 

New York Times 26. juni 1945

As soon as we use it, we lose it

Hede K. Nature 2014;509:S2-S3

• Empirisk terapi svikter

• Adekvat terapi forsinkes

• Billige, smalspektrede midler ut

• Dyrere, bredspektrede midler inn

• Økte kostnader

• Økt resistens

Konsekvenser av økt antibiotikaresistens
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Hvilke faktorer bidrar til resistens?

Holmes AH et al. Lancet. 2016 Jan 9;387(10014):176-87

Seleksjonspress

www.cdc.gov

The more we use it, the more we lose it

Bronzwaer et al. Emerg Infect Dis 2002;8:278-82                                     Goosens et al. Lancet 2005;365:579-87
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The more we use it, the more we lose it

The more we use it, the more we lose it

Monnet DL et al. Emerg Infect Dis 2004;10:1432-41

Antibiotikabruk og MRSA

RR 95% CI P

Alle antibiotika 1.8 1.7-1.9 <0.001

Kinoloner 3.0 2.5-3.5

Glykopeptider 2.9 2.4-3.5

Cefalosporiner 2.2 1.7-2.9

Andre betalaktamer 1.9 1.7-2.2

Tacconelli et al. JAC 2008;61:26-38
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López-Lozano et al. Int J Antimicrob Agents 2000;14:21-31

R2 = 0.44 

The more we use it, the more we lose it Antibiotikabruk og ESBL

Hyle EP et al. Infect Control Hosp Epidemiol 2007;28(6):647-54 

The more we use it, the more we lose it

López-Lozano et al. Int J Antimicrob Agents 2000;14:21-31

R2 = 0.57

Antibiotikabruk og karbapenemresistente

P. aeruginosa

Voor In ‘t Holt AF et al. Antimicrob Agents Chemother 2014;58:2626-37

Estimated relative change in stationary levels of incidence rates of P. aeruginosa and of proportions of

P. aeruginosa resistant against meropenem following a relative change S in antibiotic consumption

compared with the reference level from 2003 to 2006.

Relative 

change in 

antibiotic

consumption S

Incidence rates Proportions

95% CI 95% CI

Estimate Lower Upper Estimate Lower Upper

0.5 0.93 0.89 0.97 0.83 0.74 0.93

0.7 0.95 - - 0.89 - -

0.9 0.98 - - 0.97 - -

1.5 1.07 - - 1.22 - -

2.0 1.15 1.06 1.31 1.42 1.18 1.65
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Antibiotikabehandling er 

risikofaktor for VRE

Carmeli et al. Emerg Infect Dis 2002;8;802-7

Potensiell seleksjonsrisiko

Wilcox et al.  Int J Antimicrob Agents 2009;34:S6-10

«Easy to get – hard to lose»

Johnsen P et al. Lancet Infect Dis 2009;9(6):357-64 

Status 2017

• Påvist ervervet resistens mot alle registrerte

antibiotika hos alle klinisk viktige bakterier

• Antibiotika med nye virkningsmekanismer

mangelvare

The antibiotic pipeline – running dry? 30% reduksjon innen 2020
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Antibiotikabruk i allmennpraksis 2012-2016
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Antibiotikaforbruk i sykehus 2006-2016
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Antibiotikaforbruk i sykehus 2006-2016
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«The big battle» – eller mange små?

• Riktig bruk av antibiotika
– På riktig indikasjon

– Riktig dosering og varighet

• Smittevern
– Håndhygiene

– Screening og isolering

• Mikrobiologiske laboratorier
– Rask og korrekt identifikasjon og resistensbestemmelse

– Selektiv rapportering av resistens?

• Overvåkning

• Forskning og utvikling

MacCallum CJ (2007) PLoS Biol 5(4): e112. doi:10.1371/journal.pbio.0050112

Takk for oppmerksomheten!


