CDY\A INJ:)s

ga Karolinska
7 Institutet

"’VNO 1‘6‘0

Antibiotikaresistens — myter och fakta

Christian G. Giske
Professor / Overlakare
Avdelningschef Klinisk mikrobiologi, Labmed
Karolinska Institutet och Karolinska Universitetssjukhuset
Stockholm Waterfront, 22 maj 2025




éf,\ux Ny,

.= Karolinska
ﬁ g Institutet

'%No 1

Generellt om antibiotikabehandling
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Grundprinciper

Inte i onodan!

Bara nar det gor verklig nytta
Sa smalt spektrum som mojligt
Peroralt om mojligt

@




Effekter av antibiotika pa individniva

Diarre

C. difficile
Svamp
Resistens
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Fetma

Neuropsykiatriska
sjukdomar

IBD
Diabetes
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= Ar det en infektion?
= Ar det en bakteriell infektion?
= Bor den behandlas med antibiotika?




Livraddande, stor effekt I, _

e meningit Lt uE I(arqlmska
e sepsis 7 Institutet
e pneumokockpneumoni

e utbredd erysipelas

e pyelonefrit

Minskar komplikationer

® akut otit < 1 ar
frontalsinuit
sarinfektioner
erytema migrans (borrelia)
sexuellt gverford infektion (STI)

Symtomlindrande
e nedre UVI
e uttalad tonsillit med Strep A

Ej siaker/liten effekt

e klinisk maxillarsinuit
e |att/mattlig tonsillit med Strep A
e akut otit 1 - 12 ar

Ingen effekt

e akut bronkit, oberoende av genes
e OLI

ehosta
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@an behandling

5 Aktiv‘\é‘xp‘_e‘\lgans, symtomatisk beh

= Dranera absceé\r

= Ta bort frammande materi
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Val av antibiotika

Tank etiologiskt!
- Vanligaste agens

- Klinik

—> Lab eller rontgen

- Epidemiologi
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meningokocker,
¥ pneumokocker, Listeriz

‘KF%
S aureus, GAS

GAS

pneumokocker,
mykoplasma

G-, anaerob
G- ffa E. coli

Alder?

Andra sjd?
Immunsupprimerad?
Sjukhusvardad?
Tidigare inf/odlingar?
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Smalt eller brett spektrum?

= Lindrigt/mattligt sjuk patient:
SMALT spektrum, tack troligaste agens

= Kritiskt sjuk patient:

Gardera med BREDARE spektrum om oklar etiologi

OBS! Bredspektrum-ab ar inte mer effektiva mot enskilda bakterier, men kan
vara livraddande om patienten ar kritiskt sjukt
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Inte for lang behandlingstid!

= Cystit 3-5d

= Pneumoni 7 d

= Pyelonefrit 7-10 d
= Endokardit 2-6 v
= QOsteit 3 man

= TB 6 man




| ! bakra odlingar fore antibiotika!
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Antibiotikaresistens
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SIR-systemet

= S = Kanslig
- Sannolikt kliniskt svar
= | =Kanslig vid okad exponering
—> Kliniskt svar endast vid hog dos och i vissa lokaler
= R = Resistent
—> Kliniskt svar osannolikt

=  MIC: Minimum Inhibitory Concentration
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Hur mater laboratoriet antibiotikakénslighet‘?

« Papperslappar
innehallande
antibiotika

* 18 h inkubation

« Kalibrerat mot
buljongmetoden

« Zondiameter cut-off
anvands for att
definiera susceptible
(S), susceptible
Increased exposure
(I) och resistant (R)




@"‘U}w% .
Lt uE Karolinska
EX 7 Institutet

*
Who 18°

Vilka typer av resistens finns?

= Medfodd resistens/naturlig resistens
- Enterokocker och cefalosporiner — penicillinbindande proteiner

= Mutationer i kromosomala gener
- Gramnegativa stavar och kinoloner — mutationer i target

= Qverférbar resistens
- E. coli och cefalosporinresistens — ESBL
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Hur uppkommer resistens?

- Tarmbakterier och
— .
' kinoloner

Bacterium

Mobile Plasmid /— Pilus i
1.
Chromosome
Donor

2.

- Tarmbakterier och betalaktamaser

-y Recipient

Transferosome

Relaxosome

4.
New Donor ! New Donor



http://en.wikipedia.org/wiki/Image:BacterConjugation.png

Oftast kan man vanta 6 timmar

Landmark time  Inappropriate therapy Appropriate therapy Risk of mortality
Events (Episodes) Events (Episodes) Adjusted odds ratio (95% Cl)

Total cohort

1 hour 750 (7022) 447 (3266) @ 0.83 (.72 -.95)
3 hours 530 (4699) 631 (5346) @ 1.00 (.87 - 1.15)
6 hours 392 (3404) 730 (6458) B = 1.05 (91 -1.22)
12 hours 323 (2594) 752 (7129) X = 1.17 (1.01-1.37)
24 hours 227 (1755) 776 (7837) —@— 1.24 (1.04 - 1.47)
48 hours 150 (1092) 784 (8461) . 1.41 (1.15-1.74)
72 hours 99 (657) 768 (8908) — 1.67 (1.30 - 2.15)
Low SOFA score

1 hour 133 (2716) 49 (957) e 0.90 (.63 - 1.29)
3 hours 100 (1858) 79 (1721) —@— 1.01 (.73 - 1.39)
6 hours 78 (1374) 96 (2151) e 1.06 (.76 - 1.46)
12 hours 66 (1009) 108 (2479) P 1.20 (.86 - 1.68)
24 hours 43 (617) 120 (2823) —— 1.23(84-1.82)
48 hours 33 (385) 124 (3064) @ 1.52 (.98 - 2.34)
72 hours 18 (239) 129 (3230) L 4 1.29 (.73 -2.27)
High SOFA score

1 hour 617 (4306) 398 (2309) @ 0.81 (.70 -.95)
3 hours 430 (2841) 552 (3625) @ 0.99 (.85 - 1.16)
6 hours 314 (2030) 634 (4307) e 1.05 (.89 - 1.24)
12 hours 257 (1585) 644 (4650) —@— 1.17 (.98 - 1.39)
24 hours 184 (1138) 656 (5014) = 1.24 (1.01 - 1.51)
48 hours 117 (707) 660 (5397) —@— 1.36 (1.07 - 1.73)
72 hours 81 (418) 639 (5678) . 1.78 (1.34 - 2.35)

Van Heuverswyn J et al. Clin Inf Dis 2023
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Ingen skillnad |
dodlighet efter 6
timmar aven om
man far felaktig
behandling

Hos de svarast
sjuka (hog SOFA
score) har man
mindre tid, men
anda oftast 6
timmar




Kostnader av antibiotikaresistens

Delkostnader for antibiotikaresistens.

Okade
lakemedels-
kostnader

Intagnings-
stopp

nuvarande kostnader
som ingar i modellen

kostnader att identifiera
i nasta steg

KALLA: FOLKHALSOMYNDIGHETEN

Langre
vardtid

Utbrotts-
hantering

Smitt- Okade
sparning personal-
kostnader

Produktions-
bortfall
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THE IMPACT OF AMR BY 2050
WOULD BE WIDE-RANGING

MILLION
PEOPLE
projected to fall into poverty
because of AMR

a. = 4' D i .H. ,H. ,x

'111!“'

27.5% M oo

global increases in
healthcare cost

decline in global
livestock production

:3.8%

decline in global exports
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Anmalningspliktig resistens
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Anmadlningspliktiga resistenta bakterier i Stockholms lan
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Kalla: Folkhdlsomyndigheten

https://www.folkhalsomyndigheten.se/folkhalsorapportering-statistik/statistikdatabaser-och-visualisering/sjukdomsstatistik

ESBL.: Enterobacterales som producerar enzymer (Extended Spectrum B-Lactamase) som bryter ner
betalaktamantibiotika

MRSA: Meticillinresistent Staphylococcus aureus

VRE: Vankomycin-resistenta enterokocker

PNSP: Pneumokocker med nedsatt kanslighet for penicillin
ESBL-CARBA: ESBL som aven bryter ner karbapenemer
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Anmalningspliktig resistens — Institutet

de sallsynta
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Anmadlningspliktiga resistenta bakterier i Stockholms ldn
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Kalla: Folkhdlsomyndigheten
https://www.folkhalsomyndigheten.se/folkhalsorapportering-statistik/statistikdatabaser-och-visualisering/sjukdomsstatistik
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Varianter av ESBLcpgga 2019 - 2023

Antal isolat med enzymtyp BNDM ®OXA48 ®KPC ®mVIM  ®IMP/IMI/GES
140 1
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208 2020 2021 2022 2023 | 2019 2020 2021 2022 2023 | 2019 2020 2021 2022 2023

E. ool K. pneumoniae Owriga Enterobacterales

Kalla: Folkhalsomyndigheten
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Nya preparat som hammar ESBL -

pipelinen ar inte helt tom...

= KPC: ceftazidim-avibactam
= (QOXA-48: ceftazidim-avibactam

= MBL (NDM och VIM): cefiderocol eller aztreonam med
enzymhammaren avibactam

: Vo e r = e
VO wrmra i = ‘ )
By, Fetcro;a 19 " 9/0,5 g ;
. . B
Zavicefta® 2g/0.5g™ =~
powder for concentrate Ty Fet rDja 1g
for solution for infusion Md iy e ’
\ . ceftazidime/avibactam jution o g v '
- = i e S Yy




MRSA i blododlingar sggirs Karglinska

B <1%

0 1% to<5%

[l 5% to<10%

M 10% to<25%

W 25%to<50%

B >50%

[l No data or <10 isolates

1 Notincluded in surveillance network
Level B data

Non-visible countries
"1 Andorra

| Liechtenstein
1 Luxembourg
I Malta

1 Monaco

L1 San Marino
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Andel VRE i blododlingar

Non-visible countries
rrrrrrr
Liechtenstein

oooooo
San Marino




Andel E. coli med ESBL-resistens

<1%

1% to <6%

5% to <10%

10% to <25%

25% to <50%

>50%

No data or <10 isolates

Not included in surveillance network
Level B data
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Non-visible countries
Andorra
Liechtenstein
Luxembourg
Malta

Monaco

San Marino
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Andel K. pneumoniae med ESBL

EEE

7|

<1%

1% to <b%

5% to <10%

10% to <25%

25% ta <50%

=50%

No data or <10 isolates

Not included in surveillance network
Level B data

Non-visible countries

Andorra
Liechtenstein
Luxembourg
Malta
Monaco

San Marino
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K. pneumoniae med ESBLarga

<1%

1% to <b%

5% to <10%

10% to <25%

25% to <b0%

>50%

No data or <10 isolates

Not included in surveillance network
Level B data
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Non-visible countries
Andorra
Liechtenstein
Luxembourg
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San Marino
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Penicillinresistenta pneumokocker

<1%

1% to <5%

5% to <10%

10% to <25%

25% to <50%

>50%

No data or <10 isolates

Not included in surveillance network
Level B data

SO0ffEERECOON

Non-visible countries
Andorra
Liechtenstein
Luxembourg
Malta

Monaco

San Marino
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Vad bor goras for att minimera
resistensutvecklingen?

Strama: 10-punktsprogram
A) Forhindra smittspridning inom varden

B) Minska behovet av antibiotika (vardrelaterade infektioner,
vaccination)

C) Utfora mikrobiologisk diagnostik, tillgang till resistensdata

D) Rationell antibiotikaanvandning
—> Analysera forskrivnings- och resistensdata
- Behandlings-PM, matningar av féljsamhet
- Korrekt anvandning av profylax

- Ratt antibiotika, dos, doseringsintervall, behandlingstid och smalna
av behandling efter odlingsresultat
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Antibiotikasmarta sjukhus
Strama
d h i . k M k d EI Férre Minsk.ad Samverkan mot antibiotikaresistens
‘ i) dut
] ] I f ) Vi iObbar uppkomst av vardrelaterade infektioner
Rutiner och riktlinjer : Rationell ANTIBIOTIKA-
antibiotikaanvandning . antibiotikaanvandning SM ART
Identifiera . e
. , Minskad :
\rllglr(df?tla(ltgtfr;?er Vardrelaterade anvandning av Q O ﬂ (s
: . infektioner antibiotika S o T
infektioner o O o
OVQ
Stramas 10-punktsprogram
i pra ktiken - antibiotikasmarta tips till dig
som arbetar pa sjukhus
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Spridning av resistens




SN,

»e Karglinska
ﬁ% 7 Institutet

o 18

Hur sprider sig anmalningspliktiga

resistensformer?
ESBL och VRE MRSA
* Fekal-oral « Kontaktsmitta * Droppsmitta

smitta
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Resistensutveckling — den oheliga
treenigheten
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Flygresor och kottatande ar farligt....

- 2 Medelhavet
omm j Alexandria
@ bikaner 'MTI:;J, ‘ .Kalro
. a @Varanasi
Al uraho £l \ .
L | |eavpren N
Hurghada @ Sharm
9 el Sheikh
-. . Luxore \
ol NER
T _’_ ssuane TN
BaﬂgaloomtSOIE Dpfwr:::lnlrddms} IIIII ¥ 2 %.
LN | "SUDAN | *.
Asienguiden.se - J };'”\3\ aaaaaaaaaaaaa % \ X —

49.2% ESBL 44% ESBL 87% ESBL

Vading M et al. JAC 2016
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Antibiotikaforbrukning
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Antibiotikaanvandning i EU
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Consumption of ATC group J01 in the community (primary care) sector,  27.40-32.47 . Consumption of ATC group J01 in the hospital sector, EU/EEA countries,
EU/EEA countries, 2022 (expressed as DDD per 1000 inhabitants per day) ,, 355749 . 2022 (expressed as DDD per 1000 inhabitants per day)
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Figure 6: Correlation between penicillin use and prevalence of penicillin non-susceptible S pneumoniae
AT, Austria; BE, Belgium; HR, Croatia; CZ, Czech Republic; DK, Denmark; FI, Finland; FR, France; DE, Germany;
HU, Hungary; IE, Ireland; IT, Italy; LU, Luxembourg; NL, The Netherlands; PL, Poland; PT, Portugal; SI, Slovenia;
ES, Spain; UK, England only.
H. Goossens Lancet 2005; 365: 579-87
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Sverige: sjunkande forskrivning till djur

Figure 2.1. Sales of antibiotics for animals expressed as mg per population correction unit (PCU)2.
50

45

40

35

30 _OEEEE B

25 e B EEEEEB

mg per PCU

A BB RN EEE B — —

80 82 84 86 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19
M Growth promotion Group treatment M Individual treatment

aData from 2010-2015 are uncertain because of a lack of completeness mainly affecting injectable products. This is indicated by a paler colour for antibiotics for individual

treatment. In the present figure, all products (including tablets) are included while in data presented in the European surveillance of veterinary antimicrobial consumption
tablets are excluded when calculating mg/PCU.
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FIGURE 1.3. Proportion of sales of antibiotics (JO1 excl. methenamine) for
humans, all genders, hospital care and outpatient care, dentistry and
telemedicine extracted from outpatient care, DDD/1 000 inhabitants
per day, 2019. Region Dalarna is not included in the statistics showing
total sales.

B Qutpatient care exkl.
dentistry and telemedicine

=zl Dentistry
— Telemedicine
M Hospital care

Source: The Public Health Agency of Sweden
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FIGURE 1.4. Sales of antibiotics (JO1 excl. methenamine) for humans, all
genders, per age, 1987-2019, prescriptions/1 000 inhabitants per year.
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Provtagningsfororening — ett problem
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som kan driva antibiotikaforskrivning

Escherichia coli
Koaaqulas-neaqativ stafylokock (KNS)

f Staphylococous aureus
Staphylococous epidermidis
Enterococcus faecalis
Klebsiella pneumoniae
Streptococcus pneumoniae (Pneumo...
Escherichia coli ESBL
Betahemolyserande streptokock qru...
Streptococcus mitis/sanguinis aruppen
Klebsiella oxytoca
Proteus mirabilis
Bacteroides fragilis gruppen
Streptococcus anginosus (milleri) gr...
Pseudomonas aemuginosa
Enterobacter cloacae
Grupp B streptokock (Streptococous
Betahemolyserande streptokock gru...
Enterococcus fascium
Staphylococous aureus MRSA
Cutibacterium (Propionibacterium) a...
Candida albicans

30 764
26 235

77
663
320
163
145
120
111
109
99
79
77
73
69
68
67
67
62
41
36
34
31

5115

84
795
663
532
164
147
120
111
109
100
P
7
73
69
69
68
&7
62
41
36
34
31

11 000
10 269
497
552
237
247
B0
76
&7
25
B2
69
43
46
42
42
41
35
38
3
23
1
30
12

100%
0%
20%
17%
15%
11%
4%
3%
3%
2%
2%
2%
2%
2%
2%
2%
2%
1%
1%
1%
1%
1%
1%
1%

Data fran Danderyd Sjukhus

S. epidermidis + KNS utgor 28%,
varav nastan alla utgor fororening
Dvs: >1/4 av alla positiva
blododlingar ar férorening

Vanligaste riktiga patogener:
E. coli 20%
S. aureus 17%
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Sammanfattning

Antibiotikaresistens kan matas med i laboratoriet och oversattas till
SIR-tolkning

Antibiotikaresistens innebar att bakterierna antingen samlar pa sig
nya gener genom genoverforing, eller att de genomgar mutationer i
gener som styr uttrycket av receptorer for antibiotika

Konsekvenserna av resistens kan vara manga - den allvarligaste ar
dodlighet

Resistensutvecklingen foljs ofta for viktiga bakterier sa som E. coli, S.
aureus, enterokocker, pneumokocker och Klebsiella — alla ar vanliga
orsaker till infektioner i blodbanan

Vi har flera nya antibiotika nu, men behover hushalla med dessa

Forebyggande av infektioner/smittspridning samt infektionsdiagnostik
och ratt anvandning av antibiotika ar viktiga verktyg mot
antibiotikaresistens

Antibiotikaanvandningen gar at ratt hall, men ar fortfarande hog
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