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Antibioitkaresistens — hva er trusselbildet

Martin Steinbakk, overlege
Folkehelseinstituttet

Noen fakta om antibiotika og antibiotikaresistens 2016

* Utvikling av nye antibiotika stoppet opp mot slutten av 1980-tallet
— selvom noen nye midler er registrert til bruk etter &r 2000 ble flere av disse utviklet tidligere

* Antibiotika er «societal drugs»
—  Bruk pavirker egen bakterieflora og denne floraen deles med omgivelser (bade andre
mennesker, dyr og gvrige miljg)
* Tradisjonell utvikling av antibiotika er lite (eller ikke) Ignnsomt for industri
—  Salite bruk som mulig, til sa fa pasienter som mulig
— Nye initiativ pa vei (offentlig og privat samarbeid, IMI og ND4BB m. fl.)
* Antibiotikaresistens gker bade globalt og nasjonalt
— (@kende forstaelse for at mulige kilder til smitte (reservoar) ogsa finnes i mat og miljg og at
kilde ikke bare er syke mennesker eller dyr
* Antibiotikaresistens pavirker mulighet for behandling av mange sykdommer

— Moderne behandling svekker ofte infeksjonsforsvar og infeksjoner oppstar ofte i forlgp av
behandling av andre sykdommer som kreft, gikt-lidelser, kirurgi, intensiv-medisin (bade
nyfgdte og voksne)
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The UK Prime Minister announced a Review on Antimicrobial Resistance in July, calling for ideas to bring this growing
threat under control. This is the Review team’s first paper, where we demonstrate that there could be profound health
and macroeconomic consequences for the world, especially in emerging economies, if antimicrobial resistance (AMR) is

not tackled.
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Antibiotikaresistens — kunnskapshull, utfordringer og aktuelle tiltak
Ekspertgruppe-rapport av 18/8-14

* Formalet med ekspertgruppen er a
utarbeide en rapport som

1. Oppsummerer det som i dag er kjent
kunnskap pa omradet
antibiotikaresistens, inkludert
identifisering av kunnskapshull og mulige 2014
virkemidler, slik at vi kan bli best mulig
rustet til 3 prioritere felles innsats mot
antibiotikaresistens framover.

2. Eventuelt foresla relevante tiltak.

Antibiotikaresistens -
kunnskapshull, utfordringer
og aktuelle tiltak

Rapport fra tverrsektionell ekspertgruppe

http://www.fhi.no/eway/default.aspx?pid=239&trg=Content 64
96&Main 6157=6263:0:25,5785&MainContent 6263=6496:0:2
5,5793&Content 6496=6178:111438:25,5793:0:6562:1:::0:0
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w Helse- op omsorgsdepanamentet

Handlingsplan
mot antibiotikaresistens

i helsetjenesten

med det mdl § redusene antibsotikabruken | befolkningen
mad 30 prosent innen utiepet av 2020

Handlingspilan

Forekomst av antibiotikaresistente bakterier i
menneskers tarmflora gker
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Overvakning av antibiotika-bruk og -resistens i Norge og Europa

& .
g e

SURVEILLAMCE REFORT

EARS-Net ESAC-Net

www.antibiotikaresistens.no

Consumption of Antibacterials For Systemic Use (ATC group JO1) in the
community (primary care sector) in Europe, reporting year 2014
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Figur 3. Gjennomsnittsbruk over siste 5 ar av alle antibiotika i ATC gruppe JO1 (systemiske
antibakterielle midler) utenom metenamin i alle fylker. Antall resepter/1000 innbygger/ar (rode
kolonner) og DDD/1000innbygger/ar (bla linje).
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Antibiotic use in humans an animals (by weight in tonnes)
NORM/NORM-Vet 2014

- -
[ | W Tetracyclines
Nt - - - - — - — - -

T T .

Trimethoprim + sulfonamide
M Quinolones
mMacrolides

:

" Lincosamides

o 5

M Aminoglycosides

M Penicillin + aminoglycoside +
® Peucillin + aminoglycoside
M Penicilling

Tonnes antibacterials
)
=]

20

1 Human use
| Animal use
(Farmed fish below grey line)

o.’l

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
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NORM/NORM-VET 2014

60 1400
= Antimicrobial VMPs used (tonnes)

50 1200
== Biomass slaughtered farmed fish (1,000) tonnes

1,000 tonnes

FIGURE 3. Total sales, in tommes of active substance, of antimicrobial veterinary medicinal products (VMPs) for therapentic
use in farmed fish in Norway in the period 1981-2014 versus produced biomass (slaughtered) farmed fish.

TABLE 4. Total sales. in kilograms of active substance. of amtimicrobial veterinary medicinal products (VMPs) for
therapeutic use in farmed fish in Norway in the period 2004-2014.

Group of substances/active substance 2004 200520062007 2008 2000 3010 2011 2012 3013 2014
Tetracyclines:  Oxytetracycline 9 8 0 19 23 40 10 1 T 0 o0

Amphenicols:  Florfenicol 11 202 302 139 166 303 275 336 191 300 403
Quinolones:  Flumequine 4 2 7 18 1 1 0o 0o o 0 0
Oxolinic acid 1035 977 1119 406 681 926 308 212 1399 672 108
Combinations: Spectimonrycin +
i 0 0 s 6 T0 4 55 0 0 0 0
Total 1150 1215 1478 648 041 1313 649 540 1501 972 511

Sales, in kg of active substance, of human and veterinary antibacterials and
coccidiostats according to formulation 2014

il

i
I

i

i

Terrestrial
animals q "
11 116

Dermal 105

Oral 42 785 2 250 511 13722 59 268
Parenteral 5783 3249 9032
Eye/Ear 34 12 46
Intramammary 322 322
Others 54 105 159
Total 48 761 5949 511 13722 68 943
% of all 70,7 % 8,6 % 0,7% 19,9 % 100,0 %
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Total antimicrobial use in humans and animals 2014 (tonnes)
(including/excluding methenamine hippurate and coccidiostats)

Forbruk i Norge i 1000 kg

60
W
<— Narasin Human use
Human use an excluding
including mlih methenamine
methenamine
n = Poultry
' = | crrestrial animals Veterinary use
Veterlr)ary use Human use W Huran wse including
excluding 2w naracin
naracin
w
o
Inel Meth hipp and excl naracin Cxel meth Rpp and ncl naracin

Naracin > 90% of all ionophore coccidiostats Data from NORM/NOR-VET 2014

Antibiotic usage in animal husbandry varies enormous between countries
Norway: humans 88%, terrestrial animals 11%, fish 1%
(NORM/NORM-VET 2014)

Journal of _
Antimicrobial
e Py 2013 Norway 3,7 mg/PCU
Denmark 44,9 mg/PCU
(Comparison of the sales of veterinary antibocteriol ogents Holland 69,9 mg/PCU
between 10 European countries
. o, o i 3 D oy Data for Norway includes fish where
. almost no antibiotics are used
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2009 Norway 20 mg/kg biomass
Denmark 50 mg/kg biomass (2,5x1)
Holland 180 mg/kg biomass (9x1)

Fish not included for Norway 2009

EMA, 5th ESVAC report. Sales of veterinary antimicrobial agents in 26 EU/EEA countries in 2013
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E. coli blood culture isolates
ciprofloxacin: use and resistance level
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FIGURE 44, Usage of ciprofloxacin (blue) and prevalence of ciprofloxacin non-susceptibility in Escherichia colf
blood culture isolates as defined by the 2015 breakpoints (orange) 2000-2014.

NORM/NORM-VET 2014

Effect of azithromycin and clarithromycin therapy on pharyngeal carriage of macrolide-resistant
streptococci in healthy volunteers: a randomised, double-blind, placebocontrolled study

Surbhi Malhotra-Kumar, Christine Lammens, Samuel Coenen, Koen Van Herck, Herman Goossens
Lancet 2007; 369: 482-490
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Figure 2: Temporal changes in the proportion of macrolide-resistant
streptococci after azithromycin and clarithromycin use

Data shown are for all 204 volunteers followed through to day 42, and for
99 volunteers followed through to day 180. Error bars are 95% Cl.
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Blood culture isolates (N=12 237) NORM 2014

Excludin skin flora skin %
Staphylococcus aureus 1693 13,8 %
Streptococcus pneumoniae 550 4,5%
Viridans strept 705 5,8%
E nterococcus faecalis 589 4,8%
Enterococcus faecium 251 2,1%
Other G+ aerobic 1128 9,2%
Sum G+ cocci 4916 40,2 %
E. coli 3739 30,6 %
Klebsiella 1075 8,8%
Other Enterobacteriaceae 878 72 %
Pseudomonas 278 2,3%
Other G- aerobes 308 2,5%
Sum G- rods/cocci 6278 51,3 %
Bacteroides 346 2,8%
Other anaerobes 475 3,9%
Sum Anaerobes 821 6,7 %
Yeasts 222 1,8%
Sum G+/G-/Ana/yeast 12237 100,0 %

EARS-Net data from 2014 MRSA

Percentage resistance
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MRSA i Danmark 2006-2014 (Epi-Nytt uge 23 2015)
Eurosurveillance September 2015

Figur 2. Fordeling af klinkske MES: efter RESTARCH ARTICLE
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Forekomst av VRE i Norge 1996-2013
(Kilde: NORM/NORM-VET 2013)
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FIGURE 58. Amiual nunber of cases of yein resistant reported to e Norwegian Surveillance System for
Communicable Diseases (MSIS) during 1996-2013. The bars indicate whether cases represent infection. cmviage only of
uknown clinical stanis, Colowred lines classify nunber of cases as sporadic (blue) and outbreak related (red),

Proportion of 3rd generation cephalosporins (R+l) resistant
Escherichia coli isolates in participating countries in 2005 - 2014

2009
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ECDC, EARS-Net 2
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Prevalence of ESBL-positive E. coli and Klebsiella spp i Norway
(NORM/NORM-VET 2014)
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FIGURE 46. Prevalence of ESBL production among Escherichia coli and Klebsiella spp. isolates from blood and urine 2003-
2014
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Resistens hos E. coli i blodkultur

Gentamicin Phesiec

FIGURE 43. Prrvalence of istermediste snsceptibility and resistance 8 prafamicia i Etcherichis s30f ool
enlime melales 20002014
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Ciprofloxacin

Nar bakteriene er resistente mot cefalosporiner, hva
kan vi sa bruke?

* Karbapenemer

— Meropenem, (imipenem, doripenem og
ertapenem)

* Polymyxiner
— Colistin
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CRE- Carbapenamase producing Enterobacteriaceae

Carbapenem-resistance (R+l) in E. coli (left) and Klebsiella pneumoniae (right) 2014

2014
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FIGURE 48. ESBL

ESBL-carea producing Enterobacteriaceae in Norway
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Forekomst av gonore og syfilis i Norge 2005-2015 (MSIS)

oois oo o0y 20209 2010 2o 2o | 01 20 205

Gonore
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Syfilis
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MEIS 1990- 2015 siter Dugnosads, smittemdte of ijenn.

Figur 1. Tilfeller av gonore i Norge meldt MSIS 1993-2015 etter diagnosedr,
smittemdte og kjgnn

Neisseria gonorrioeae

TABLE 47. Neisseria gonoithoeae from all specimen types in 2014 (n=255). Sampling, laboratory methods. and data
handling are described in Appendix 5.

Breakpoints (mg/L) Proportion of isolates (%)
Susceptible Resistant usceptible Intermediately Resistant
susceptible

Penicillin G =0.06 >1 39 404 46.7
Ceftriaxone <0.125 »0.125 08.8 - 1.2 €&=—
Cefixime <0125 >0.125 96.1 = 3.9
Azithromyein <0.25 >0.5 62.8 29.0 8.2
Ciprofloxacin <0.03 >0.06 243 0.4 75.3 €—
Tetracycline <0.5 =1 22.4 22.4 55.2
Spectinomyecin <64 > 64 100.0 - 0.0
Beta-lactamase Negative Positive 69.4 - 30.6
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Quinolone resistant Neisseria gonorrhoeae — GASP 2012
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Endring i trusselbildet

The global spread, rapidly rising incidence,
and increased mortality of expanded-
spectrum cephalosporin-resistant Escherichia
coli (ESCR-EC) infections over the past
decade have made it one of the biggest
threats to human health worldwide [1, 2].

INVITED ARTICLE

[ ———

Do Human Extraintestinal Escherichia coli
Infections Resistant to Expanded-Spectrum
Cephalosporins Originate From Food-Producing
Animals? A Systematic Review In many regions, this rising incidence
has coincided with a shift in the
epidemiology of human infection, from
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Lancet Infect Dis 2016; 16:
Commentary p 132-133, Article p 161-68

[l In hospital practice, diniclans have been buoyed by the
recent development of new antibiotics active against
multidrug resistant Gram-negative bacilli. However,
recently approved antibiotics [ke coftazidime-avibactam
or ceftolorane-tazobactam do not provide activity
against all Gram-negative baclli, with notable gaps
in thair coverage, including the notorious New Delhi

tallo-fi-lact 1-producing  organt and
many strains of carbapenem resistant Acinetobacter
= bawmanni. For this reason, the polymysins (colistin and
. Polympdin B) remain the last line of defence against
many G ati bacilli,  Celnt: tant and

@ Colistin resistance: a major breach in our last line of defence

L and colleagues* present data from China showing
that £ coll from pigs at slavghter and from retail
chicken and pork have high rates of plasmid-mediated
colistin resistance, The same mechanism was found
in E coli and K prewmonise molates from Chinese
patients in hospital. These findings suggest that the
links between agricultural wse of colistin, colistin
resistance in slavghtered animak, colistin resistance in
food, and colistin resistance in human beings are now
complete. One of the fow salutions te uncoupling these
connections is limitation or cessation of colistin use in

lture. This will require substantial political will and

G
Serdniinpee 1Sl pven pan-drug-resstant Gram-neoative bacilli have

¥i-Yun Liv®, YangWang®, Timathy & Walsh, Ling-Xian ¥i, Rang Zhang, James Spencer, Yohe

wee call voon Chinese leaders to act racidlv and decishvebe.

Emergence of plasmid-mediated colistin resistance >@ ®
mechanism MCR-1 in animals and human beings in China: o
a microbiological and molecular biological study

bao Tian, Baoki Dong, Xianhui Huang,

Lin-Feng Yu, Danxia Gu, Hongwei Ren, Xiacfie Chen, Luchao Ly, Dandan He, Hongwei Zhou, Zisen Liang, ian-Hua Liv, ianzhong Shen

Summary
Background Until now, polymyxi has involved b | but has never been reported via  Lance infect 0 1016
horizontal gene transfer, During a routine surveillance project on antimicrobial resi: in« i i hi 16168

coli from food animals in China, a major increase of colistin resistance was observed. When an F coli strain, SHP45,
possessing colistin resistance that could be transferred to another strain, was isolated from a pig, we conducted
further analysis of possible plasmid-mediated polymyxin resistance. Herein, we report the emergence of the first
plasmi diated poly i i

plasmid. p mechanism, MCR-1, in robacteriaceae,

Published Oriine
Hovernbsr 18, 2015
it dod ceg 10101851
14T RS04 T
St Comimest pargs 132

ExPEC  Extraintestinal Pathogenic E. coli

USA ca. 80% av antibiotika brukes til dyr/landbruk
Norge ca. 10% av antibiotika brukes til dyr
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Resistens — hvor kommer den fra (og hvor gar den hen?)

e Mikrobiota

— Mennesker
* Kliniske isolat (bakterier fra syke individer)
* Normalflora hos oss alle
— Produksjonsdyr
* Tarmflora (Fjgrfe!)
— Mat
* Kylling, kalkun, importert mat (sjgmat fra gsten)
— Miljg
* Enkelte omrader i verden

«Alt» henger sammen
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FIG. 4. Dissemination of antibiotics and antibiotic resistance within agricul ity, hospital, wastewater treatment, and associated

environments. (Adapted from reference 49 and reference 83a with permissian of the publishers.)
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Antimicrobials: access and sustainable effectiveness 2

Understanding the mechanisms and drivers of antimicrobial
resistance

Mizon H Holmes, Luke S P Moore, Arnfinn Sundsfiord, Martin Steinbal. Sadie Regmi, Abhilasha Karkey, Philippe | Guerin, Loura | V Piddodk

To combat the threat o human health and biosecurity from antimicrobial resistance, an understanding of its
mechanisms and drivers is needed. Emvergence of antimicrobial resistance in microorganisms is a natural
phenomenon, vet antimbcrobial resistance selection has been driven by antimicrobial exposure in health care,

bure, and the Omward s alfected by standards of infection control, sanitation
access to chean water, access fo assured quality antimicrobials and diagnostics, travel, and migration, Strategies 1o
reduce antimicrobial resistance by removing antimicrobial selective pressure alone rely upon resistance imparting a
fitness cost, an effect nol abways apparent. Minimis hould th b Idered h ey, by
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* Takk for oppmerksomheten!

e http://www.regjeringen.no/pages/38786910/AMR_Sluttrapport 20140818.pdf!
e http://www.fhi.no/artikler/?id=111438
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