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Manniskans
evolution
c:a 400 000 ar

3,4 miljarder ar av mikrobiell evolution




Symbiosen med mikrober

« Individuell mikrobiota

« Olika habitat:
hud, nasa, dgon, mun,
gastrointestinalt,
urogenitalt

- Bakterier, arkéer, virus,
fungi, protister




Grovtarmen har hogst diversitet

- Bajset lever:
100 miljarder bakterier

per gram &

« 35000 -40 000 arter
bakterier associerade

till tarmens mikrobiota

« 1-2 kg i grovtarmen
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Individen utvecklar sin mikrobiota under livet —

mangfalden 6kar med aren
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Faktorer for biologisk mangfald
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Bhullar et al. Antibiotic resistance is prevalent
in an isolated cave microbiome. PlosOne 2012.
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Selektionstryck

Resistenta bakterier anrikas och sprids i

resistent bakterie

o antibiotika

narvaro av antibiotika

o antibiotika
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pliverkningar

av behandlade patienter kan férvantas uppleva biverkningar.
Vanligast dr gastrointestinala besvar med |0s avforing.

Beraknade biverkningsfrekvenser rangordnas enligt foljande: Vanliga (>1/100, <1/10);
Mindre vanliga (>1/1000, <1/100); Sallsynta (>1/10 000, <1/1000); Mycket sdllsynta
(<1/10 000) och ingen kénd frekvens (kan inte berdknas fran tillgéngliga data).

Biverkningar av

Blodet och lymfsystemet Mindre vanliga Eosinofili.

pe n ICI | I I n V Magtarmkanalen Vanliga
e n I i g t Ingen kand frekvens Diarré/pseudomembrands

kolit.

F/ \S S n S e Hud och subkutan vavnad  Vanliga Exantem.

Mindre vanliga Urtikaria.

Lés avforing, illamaende.

Mycket séllsynta Klada

Immunsystemet Mindre vanliga Generaliserad
overkdnslighetsreaktion
med feber och/eller
ledvark.

Sallsynta Anafylaktisk reaktion.




Biverkningar av penicillin V*

Diarrée
26% 5 dagar penicillin V
35% 10 dagar penicillin V

Vulvovaginala besvar hos kvinnor 0 o

15% 5 dagar penicillin V -
25% 10 dagar penicillin V

*Skoog Stahlgren , et al. Penicillin V four times daily for five days versus three times daily for 10 days in patients with pharyngotonsillitis
caused by group A streptococci: randomised controlled, open label, non-inferiority study. BMJ. 2019 Oct 4;367:15337.
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Intestinal microbiome is related to lifetime
antibiotic use in Finnish pre-school children

Katri Korpe|a1. Anne Salonen', Lauri J. VirtaZ, Riina A. Kekkonen3, Kristoffer Forslund?, Peer Bork®
& Willem M. de Vos'>®

Early-life antibiotic use is associated with increased risk for metabolic and immunological
diseases, and mouse studies indicate a causal role of the disrupted microbiome. However,
little is known about the impacts of antibiotics on the developing microbiome of children.
Here we use phylogenetics, metagenomics and individual antibiotic purchase records to show
that macrolide use in 2-7 year-old Finnish children (N=142; sampled at two time points) is
associated with a long-lasting shift in rmicrobiota composition and metabolism. The shift
includes depletion of Actinobacteria, increase in Bacteroidetes and Proteobacteria, decrease
in bile-salt hydrolase and increase in macrolide resistance. Furthermore, macrolide use in
early life is associated with increased risk of asthma and predisposes to antibiotic-associated
weight gain. Overweight and asthmatic children have distinct microbiota compositions.
Penicillins leave a weaker mark on the microbiota than macrolides. Our results support the
idea that, without compromising clinical practice, the impact on the intestinal microbiota
should be considered when prescribing antibiotics.




Penicillin V vs makrolider barn 2-7 ar

Korpela et al.

115 barn lamnade 2 prover, 27 barn 1 prov

Makrolider férandrar mikrobiotan pa ett sétt som
Okar risken for astma och hogt BMI

Penicillin V mindre paverkan &n makrolider
(aterstalld inom ett halvar)
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Impact of narrow-spectrum penicillin V on the oral and faecal
resistome in a young child treated for otitis media

Kjersti Stured®, Achal Dhariwal®, UIf R. Dahle”, Didrik F. Vestrheim”,
Fernanda C. Petersen™

@ Institure of Oral Biology, Faculty of Dentistry, University of Oslo, Oslo, Norway
B Centre for Antimicrobial Resistance, Norwegian Institute of Public Health, Oslo, Norway

ARTICLE INFO ABSTRACT

Article history: Objectives: Antibiotic overuse has led to the global emergence of antimicrobial-resistant bacteria, and
Received 16 May 2013 children are among the most frequent users of antibiotics. Most studies with broad-spectrum antibiotics
Recewver i reviged inem 2 August 2010 show a severe impact on resistome development in patients. Although narrow-spectrum antibiotics are
if{;flz::l: En’?;i”?;_ ?fujfusr - believed to have fewer side effects, their impact on the microbiome and resistome is mostly unknown.
= The aim of this study was to investigate the impact of the narrow-spectrum antibiotic phenoxyme-
thylpenicillin { penicillin V) on the microbiome and resistome of a child treated for acute otitis media.
Resistnme Methods: C]l'...l] ..md fa e_cql _f,.lmp.]es wgre cul]?cted from a I—_;,rear—o]d cl.uild before (Day 0) and after [D.l_n,r_s 5
Microbiome and 30) receiving penicillin V for otitis media. Metagenomic sequencing data were analysed to determine
Antibiotic taxonomic profiling using Kraken and Bracken software, and resistance profiling using KMA in
Narrow spectrum combination with the ResFinder database.
Otitis media Results: In the oral samples, antimicrobial resistance genes (ARGs) belonging to four classes were
Antimicrobial resistance gene identified at baseline. At Day 5, the abundance of some ARGS was increased, whereas some remained
unchanged and others could no longer be detected. At Day 30, most ARGs had returned to baseline levels
or lower. In the faecal samples, seven ARGs were observed at baseline and five at Day 5. At Day 30, the
number of ARGs had increased to 21
Conclusions: Following penicillin V, we observed a remarkable enrichment of the aecal resistome,
indicating that even narrow-spectrum antibiotics may have important consequences in selecting for a
maore resistant microbiome.
© 2019 International Society for Antimicrobial Chemotherapy. Published by Elsevier Ltd. This is an open
access article under the CC BY-MC-ND license (http://creativecommons.orglicenses /by-nc-nd /4.0/).
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Antimikrobiell resistens efter penicillin V

Sturgd et al.

En ettaring med PcV i 5 dagar vid otit
Metagenomsekvensering avféring dag 0, 5 och 30

Fore behandling: Actinobacteria 62%
Firmicutes 36%

(Proteobacteria <1%)

Efter behandling: Proteobacteria >76%
varav E.coli 49%




Antimikrobiell resistens efter penicillin V

Sturgd et al.

FOore behandling:
7 klasser antimikrobiella resistensgener (ARG)

Dag 5:
7 klasser ARG

Dag 30:
21 klasser ARG, resistens mot 7 antibiotika, daribland vankomycin
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Effects of penicillin V on the faecal microbiota in patients with
pharyngotonsillitis—an observational study

Karin Rystedt (5 »%%** Petra Edquist®, Christian G. Giske®’, Katarina Hedin®®, Mia Tyrstrup®,
Gunilla Skoog Stdhlgren®, Pdr-Daniel Sundvall>?* and Charlotta Edlund®

'General Practice/Family Medicine, School of Public Health and Community Medicine, Institute of Medicine, Sahlgrenska Academy,
University of Gothenburg, Box 454, Gothenburg SE-405 30, Sweden; “Research, Education, Development & Innovation, Primary Health
Care, Region Vastra Gétaland, Vastra Gétaland, Sweden; *Centre for Antibiotic Resistance Research (CARe) at University of Gothenburg,
Gothenburg, Sweden; “Narhdlsan Hentorp Health Care Center, Region Vastra Gotaland, Grona gatan 40A, Skovde SE-541 54, Sweden;

*The Public Health Agency of Sweden (PHAS), Solna 171 82, Sweden; ®Division of Clinical Microbiology, Department of Laboratory
Medicine, Karolinska Institutet, Stockholm, Sweden; “Clinical Microbiology, Karolinska University Hospital, Stockholm, Sweden; *Futurum,

Region Jénkdpin(g County, and Department of Health, Medicine and Caring Sciences, Linkoping University, Linkoping, Sweden;
‘Department of Clinical Sciences in Malmé, Family Medicine, Lund University, Malmé, Sweden

*Comresponding author. E-mai: karin.rystedt@vgregion.se
Received 8 August 2022; accepted 5 January 2023

Background: The intestinal microbiota functions as a reservoir of antibiotic resistance.

Objectives: To evaluate penicillin V (phenoxymethylpenicillin) effects on the faecal microbiota with focus on
beta-lactam resistance.
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Effekter pa mikrobiotan vid penicillin V

Rystedt et al.

29 patienter > 10 ar med 5 eller 10 dagars PcV

Odling avforing fore, direkt efter och en vecka efter
avslutad behandling

Okad vaxt av enterokocker

Clostridioides difficile



Effekter pa mikrobiotan vid penicillin V

Rystedt et al.

Signifikant 6kning av Enterobacterales med resistens mot ampicillin
och nedsatt kanslighet for tredje generationens cefalosporiner™
efter penicillin V

Nykolonisering av ampicillinresistenta, potentiellt patogena arter
efter penicillin V som kvarstod under uppféljningen

* Tredje generationen cefalosporiner dr betalaktamer t ex: ceftriaxon, cefdinir, cefixim,
cefditoren, cefpodoxim, ceftazidim, cefoperazon, ceftizoxim, ceftibuten



Nya ampicillin-

resistenta arter

(bade Enterobacterales
och icke Enterobacterales)
efter penicillin V
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Klebsiella spp.

sample 2

other Enterobacterales

sample 3

m non-Enterobacterales




Sammanfattningsvis

Vi har begransad kunskap om penicillin Vs effekter pa mikrobiotan:
hos de sma barnen, éver tid och vid upprepad behandling

Penicillin V paverkar troligen mikrobiotan i Iagre utstrackning
och under kortare tid jamfort med t ex makrolider

Penicillin V ger ekologiska storningar i tarmens mikrobiota
och selekterar for resistens mot B-laktamer



Slutsats

Penicillin V bor anvandas
med forsiktighet

och endast nar nyttan for
patienten overvager
riskerna med behandling
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