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Thanks to PENIGILLIN

...He Will Come Home !

Antibiotikabruk og resistensutvikling

Ragnhild Raastad
Avd. for smittevern, Oslo universitetssykehus

FROM ORDINARY
MOLD—

Gronor titry
| e

Qo

universitetssyonud

As soon as we use it, we lose it

"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. | hope this evil can
be averted.”

Alexander Fleming
New York Times 26. juni 1945
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Hvilke faktorer bidrar til resistens?

I3 Human antimicrobial misuse or overuse [ Suboptimal dosing, including
23 Animal antimicrobial misuse or overuse from substandard and falsified

3 Environmental contamination drugs
3 Health-caretransmission 3 Travel
3 Suboptimal =
53 Suboptimal vaccination human health
Moderate
Low

T T T |
Low Moderate High

Evidence that factoris contributing to antimicrobial resistance:
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Lots of germs. " Antibiotics kill
Afew are drug resistant. | bacteria causing the illness,
as well as good bacteria
protecting the body from
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Some bacteria give
their drug-resistance to
other bacteria, causing
more problems.

The drug-resistant
bacteria are now allowed to
grow and take over.
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The more we use it, the more we lose it
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The more we use it, the more we lose it

The more we use it, the more we lose it
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fluoroquinolone consumption series

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

RR 95% ClI P
Alle antibiotika 1.8 1.7-1.9 <0.001
Kinoloner 3.0 2.5-3.5
Glykopeptider 29 2.4-35
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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The more we use it, the more we lose it
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Antibiotikabruk og ESBL

Tanie 3. Multivariable Analysis of Antibiotic Use Among Patients Infected with Extended-Spectrum
§-Lactamase—Producing Escherichia coli and Kicbsiella Species (ESBL-EK)
Type of variable used to describe Unadjusted Adjusted
prior antibiotic use, variable OR (93% CI) OR (95% CI) P
Categorical
Use of 3rd-generation cephalosporin 16.0 (2.0-127.92) 20
o Viskod AR : s
Length of stay in hospital before ESBL-EK infection ~ 1.05 (1.02-1.09) 102 (099-106) .18
Diabetes 2.46 (0.95-6.42) 4.44 (1.06-18.58) 04
Continuous
UK SRR R RSB RSz % o
NoTE.  Cl, confidence interval; O, odds ratio
* No other variables were confounders in the final multivariable analysis of antibiotic use as a continuous variable.
The OR represents the odds associated with each increase of 1 day of use of a third-generation cephalosporin.
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Antibiotikabruk og karbapenemresistente
P. aeruginosa

TABLE 5 Conventional meta-analyses of the different risk factors for acquisition and transmission of carbapenem-resistant P. aeruginosa®

Risk of publication bias

Range of OR in
No.of  Pooled OR individual Kendall's
Risk factor factors __(random effects) 9% CI studies Egger  Pualue
Ctbanenam i 7 b i oy e
Medical devices 1o 51 215613 230 <0001 049
Other antibiotic use 1 356 03437 La9 006 038
ICU admission 5 302 L1133 0002 007
Quinolone use u 27 056 0.5
Underlying disease 13 244 006 —005
Vancomycin use 3 210 NC NG
Patient characteristics 13 Lis <0001 056
Length of hospital stay 9 106 00005 056

7OR, odds ratio; CI, canfdence intervals NG, not calculted becavse there were (oo fow strata

et al. Antimicrob Age
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(wileyonlinelibrary.com) DOI: 10.1002/5im.5636

Antibiotic resistance in hospitals: a
ward-specific random effect model in a
low antibiotic consumption environment
Magne Aldrin,"*" Ragnhild Raastad,” Ingunn Fride Tvete,"

Dag Berild,”¢ Arnoldo Frigessi,"! Truls Leegaard,
Dominique L. Monnet," Mette Walberg? and Fredrik Miiller™®
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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
with the refe from 2003 to 2006.
Incidence rates Proportions
Relative
change in 95% Cl 95% CI
antibiotic ) _— )
consumption s 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 - -
15 1.07 - - 122 - -
20 15 108 131 142 118 165
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Antibiotikabehandling er
risikofaktor for VRE

‘Table 3. The effect of antibiotic treatment as risk factor for vancomycin-resistant enterococci

Adjusted for urods]

Coses(0)  Comtol () Unadjusted effect  Adjusted or explantory model and ot antbioties
Autibiotic agent D) ) OR  pule  OROMCD  pube  ORENGC)  puabe
Paniciling @) 15 o1 Wewle 09 10(sieln 05
[lctanvinibitor combi- 49 21) 15 o0 (61015 07
Cephalosporins oias G 12 0% 1500w2e  oom
i s o e s e
Vomowmyein (p.0) 40 70 12 0 10(2504D 0%

Vancomyein i) @9 1109 17 oo 14923 019 S9(STely) 09
Metonidazole () BEO 86 L5 0x  l0(aewe2s) 0o
Kol i i - e
Clindanyein 066 s109) 1 as 15(76028) 036 LI(S02) 076
uisclone’ el ax 2 G dbibimos Dse 1t B
Tuipenem. 96 2702 17 o l3esleze) el 12 055
A ot xphaton o] dealled n Tiblo
R o
OR.oa i po. ol £, Aavenowly.
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Potensiell seleksjonsrisiko

C.
difficile

Carbapenems

Piperacillin-
tazobactam

3 generation
cephalosporins

Fluoroguinolones|

Borderline clinical activity
and/or selection risk

No clinical activity;
potential to select

Clear evidence of
selection risk

Arbeidsgruppen for
aspersmil og metoder
. » Wilcox et al. Int J Antimicrob Agents 2009;34:56-10
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«Easy to get — hard to lose»
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(D) Reintroduction of drug
(8) Compensatory evoluton
decreases the fitness cost

(€)Population processes
counteractthe reversl
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Arbeidsgruppen for
anti porsmal og metoder
for resistensbestemmelse (AFA)

Status 2017

* Pavist ervervet resistens mot alle registrerte
antibiotika hos alle klinisk viktige bakterier

* Antibiotika med nye virkningsmekanismer
mangelvare

Arbeidsgruppen for
asporsmal og metoder
v estemmelse (AFA)

The antibiotic pipeline — running dry?

Number of Antibacterial New Drug Application (NOA
Approva I .

I

The number of new
antibiotics developed
and approved has
steadily decreased in
the past three decades,
leaving fewer options to
treat resistant bacteria.

Avbeidsgruppen o
antbiotikasporsmil og metoder
forresistensbestemmelse (APA) G e

30% reduksjon innen 2020

BI01, antibacterials for systemic use W Antibiotics for respiratory infections

DDD/1.000 inhabitants/day

2012 2013 2014 2015 2016 2017 2018 2019

NORM:-rapporten 2016
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Antibiotikabruk i allmennpraksis 2012-2016

Proportion (per 1,000) of the population

South-East West Mid North South-East West Mid North

Arbeidsgruppen for
antibiotikasporsmal og metoder
for resistensbestemmelse (AFA)

NORM:-rapporten 2016

Antibiotikaforbruk i sykehus 2006-2016
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antibiotikasporsmal og metoder
E for resistensbestemmelse (AFA)
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«The big battle» — eller mange sma?

Riktig bruk av antibiotika

— Pa riktig indikasjon

— Riktig dosering og varighet
Smittevern

— Handhygiene

— Screening og isolering
Mikrobiologiske laboratorier

— Rask og korrekt identifikasjon og resistensbestemmelse
— Selektiv rapportering av resistens?
Overvakning

Forskning og utvikling

antibiotikasporsmal og metoder
for resistensbestemmelse (AFA)
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Sbfrserssyionsd

Takk for oppmerksomheten!

Fest | sz kid! Wama be 4 Superbug..”
Stk some. of Hhis info your genome...
Even penicillin “wort be al: To ham you..!

It was on a short-cut through the hospital kitchens that Albert
was first approached by a member of the Antibiotic Reslstance
MacCallum CJ (2007) PLos Biol 5(4): e112. doi:10.1371/journ:




