Rezistenta bacteriana
- tsunami silentios in medicina moderna

Sef Lucrari Dr. Elena Dumea
Medic primar Boli Infectioase,

Medic specialist epidemiologie

Spital Clinic de Boli Infectioase Constanta,
Universitatea “Ovidius” din Constanta



Rezistenta bacteriana

e Deziderat:
e concentratia chimioterapicului
— inhiba dezvoltarea microorganismelor

— < pragul de concentratie toxica
pentru celulele umane.

“That which does not kill us

e Rezistenta bacteriana = germenii patogeni makes us Strﬂnger.”
dezvolta capacitatea de a inactiva actiunea Fri d ch Ni h
antibioticelor —multiplicare - Friedrich Nietzsche

A,

Parafrazénd...
Ce nu te ucide, te face mai puternic

https://www.cdc.gov/drugresistance/biggest-threats.html
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Istoria primelor cazuri de rezistenta bacteriana
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Rezistenta bacteriana
versus
Persistenta bacteriana

Celule bacteriene rezistente

Post-antimicrobial Rezistenta bacteriana- celulele bacteriene

regrowth of bacteria

care se dezvolta post-antibiotic sunt toate
e rezistente la antibiotic.

Resistant cells All resistant cells

Antimicrobial

—
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= Persistenta bacteriana- celulele bacteriene
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Perdler cells New growth is stil care se dezvolta post-antibiotic sunt
sensiive
sensibile la antibiotic.

Celule bacteriene persistente

An overview of the antimicrobial resistance mechanisms of bacteria, Wanda C Reygaert* Department of Biomedical Sciences, Oakland University William Beaumont School of Medicine, Rochester, Ml, USA, June 2018



Tipuri de rezistenta bacteriana

» Rezistenta naturala

e caracterizeaza bacteriile din afara spectrului de actiune a chimioterapicului (ex:
mecanism de actiune inhibarea sintezei peretelui bacterian — inactiv asupra
germenilor care nu au perete bacterian)

MNatural selection ®
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»

An overview of the antimicrobial resistance mechanisms of bacteria, Wanda C Reygaert* Department of Biomedical Sciences, Oakland University William Beaumont School of Medicine, Rochester, Ml, USA, June 2018



Tipuri de rezistenta bacteriana

» Rezistenta dobandita
* Rezistenta cromozomiala: rezultatul unei mutatii spontane

Vertical evolution
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An overview of the antimicrobial resistance mechanisms of bacteria, Wanda C Reygaert* Department of Biomedical Sciences, Oakland University William Beaumont School of
Medicine, Rochester, Ml, USA, June 2018



Tipuri de rezistenta bacteriana

» Rezistenta dobandita

e Rezistenta extracromozomiala - se transmite prin plasmide (molecule
de ADN cuprinse in citoplasma bacteriilor)

B. Horizontal evolution
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An overview of the antimicrobial resistance mechanisms of bacteria, Wanda C Reygaert* Department of Biomedical Sciences, Oakland University William Beaumont School of
Medicine, Rochester, MI, USA, June 2018



Tipuri de rezistenta bacteriana

Peset | Hz)(kiaf!' Warvv be a Superbug..”

Rezistenta plasmidica poate avea caracter de | Clik some of this info your genome..
| Even penicillin won® be able o hamy you..
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rezistenta incrucisata intre doua chimioterapice

inrudite structural (ex.: macrolide), sau
neinrudite chimic (ex.: eritromicina-lincomicina).

An overview of the antimicrobial resistance mechanisms of bacteria, Wanda C Reygaert* Department
of Biomedical Sciences, Oakland University William Beaumont School of Medicine, Rochester, Ml, USA,

June 2018



Mecanisme de rezistenta bacteriana
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1. Inactivarea antibioticului- producerea de
enzime care distrug substanta activa

2. Alterarea locului unde actioneaza antibioticul

3. Modificarea permeabilitatii si a transportului
membranar pentru antibioticul respectiv

4. Pompa de eflux

An overview of the antimicrobial resistance mechanisms of bacteria, Wanda C Reygaert* Department of Biomedical Sciences, Oakland University William Beaumont School of

Medicine, Rochester, Ml, USA, June 2018




Mecanisme de rezistenta bacteriana

1. Inactivarea antibioticului- producerea de enzime care distrug substanta
activa (B-lactamaze, carbapenemaze)

Enzymn destroy antibiotics or prevent binding to target sites

Antibiotic altered, ’
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Mecanisme de rezistenta bacteriana

2. Alterarea locului unde actioneaza
antibioticul (alterarea proteinelor specifice
de pe subunitatile ribozomale bacteriene
30S sau 508)

 Poate determina rezistenta bacteriana la
macrolide, tetraciclina, clindamicina

Changed site: blocked binding




Mecanisme de rezistenta bacteriana

3. Modificarea permeabilitatii si a transportului membranar pentru
antibioticul respectiv (tetracicline, meticilina, cloramfenicol)

Antibiotics normally enter bacterial cells via porin channels New porin channels in the bacterial cell wall do not allow
in the cell wall antibiotics to enter the cells
Antibiotic . . Antibiotic . New porin channel
Porin channel into organism
I | ’/ into organism l l

Interior of organism

An overview of the antimicrobial resistance mechanisms of bacteria, Wanda C Reygaert* Department of Biomedical Sciences, Oakland University William
Beaumont School of Medicine, Rochester, Ml, USA, June 2018



Mecanisme de rezistenta bacteriana

4. Pompa de eflux (mecanism major de rezistenta la tetracicline)

@

O = antibiotic = antibiotic
target



Asadar, afirmatiile...

» ,Antibioticele cauzeazd aparitia rezistentei bacteriene.”

»  Bacteriile rezistente la antibiotice sunt mai virulente.”

...sunt mituri.



Adevarul este ca:

Healing

Primaryinfection Resistantinfection .
Antibiotic1 Antibiotics2,3... N
—)
Inadequateantibiotic Proliferation of bacteria
treatment causing diseasesthatare
or poor compliance more seriols and more
Bacteria causeof the difficultto treat
infection
areeliminated
Resistantbacteria are

developing Therapeuticdeadlock

In some cases, bacteria

become resistantto all

treatments known to
date

» Utilizarea inadecvatd sau incorectd a antibioticelor la scard largd, duce la
cresterea presiunii de selectie a tulpinilor bacteriene rezistente.

» Bacteriile rezistente la antibiotice sunt considerate mai ,virulente” datoritd lipsei
mijloacelor de eradicare sau de stopare a dezvoltarii acestora.



Masuri de limitare a rezistentei bacteriene la nivel
mondial

2015

- anul in care rezistenta bacteriana la
antibiotice a devenit o problema globala
abordata in cadrul Summit-ului G7 al
leaderilor mondiali

- lansarea Antibiotic Awareness Week

Obiectivele Summit-ului G7 (iunie 2015):
» Stimularea inovatiei
» Intensificarea dialogului cu:
- industriile farmaceutice, de biotehnologie si alimentare
- WHO, OIE-World Organisation for Animal Health, FAO-
Food and Agriculture Organization of the United Nations
» Cumularea eforturilor nationale de combatere a rezistentei
bacteriene
» Promovarea utilizarii judicioase a antibioticelor




Impactul infectiilor cu germeni rezistenti
asupra sistemului de sanatate

Internari Vizite ulterioare Alternative

de urmarire la terapeutice
medic costisitoare

prelungite in
spital

https://www.cdc.gov/drugresistance/biggest-threats.html



Puncte-cheie in infectiile cu germeni rezistenti

» Consumul inadecvat de antibiotice, la scara larga
» Rezistenta bacteriana
> |AAM



Date din Raportul de supreveghere a rezistentei

bacteriene in Europa -2018

Klebsiella pneumoniae —
rezistenta la carbapeneme

Figure 3.11. Klebsiella pneumoniae. Percentage (%) of invasive isolates with resistance to carbapenems, by country,
EU/EEA countries, 2018
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European Centre of Disease Control and Prevention- Surveillance of antimicrobial resistance in Europe 2018

* Klebsiella pneumoniae —
MDR la FQ, CG3, aminoglicozide

Figure 3.12. Klebsiello pneumoniae. Percentage (%) of invasive isolates with combined resistance to fluoroquinolones,
third-generation cephalosporins and aminoglycosides, by country, EU/EEA countries, 2018
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Date din Raportul de supreveghere a rezistentei
bacteriene in Europa -2018

° Pseudomonas aeruginosa - hd Pseudomonas daeruginosa —

carbapeneme

. ) . PR . . Figure 3.18. Pseudomonas aeruginosa. Percentage (%) of invasive isolates with combined resistance (resistance to
EIU“;:‘E'EAB 17 :S.E”dom”;“ aeruginosa. Percentage (%) of invasive isolates with resistance to carbapenems, by country, three or more antimicrobial groups among piperacillin + tazobactam, ceftazidime, fluoroquinolones, aminoglycosides
countries, 201

and carbapenems), by country, EU/EEA countries, 2018
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Date din Raportul de supreveghere a rezistentei
bacteriene in Europa -2018

e Acinetobacter spp- * Acinetobacter spp- rezistenta cobinata la
rezistenta la carbapeneme FQ, AG and carbapenems

e R ’ i eeietance fo fl
Figure 3.22. Acinetobacter spp. Percentage (%) of invasive isolates with resistance to carbapenems, by country, 2'r;;'r:;gkfc;sfazzz‘:g‘:gﬁ;;‘;:'e':;‘i’;‘:gﬁﬂ'& ogd%gi':gdz‘:rl;t:sz";';; < to
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Supravegherea Infectiilor Asociate Asistentei Medicale
(IAAM) 2018
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17 spitale santinela din Romania

Consumul de Antibiotice, Rezistenta Microbiana si Infectii Asociate Asistentei Medicale Tn
Romania — 2018, Autori: Gabriel Adrian Popescu, Roxana Serban, Andreea Niculcea, Mihaela
Leustean, Adriana Pistol



Supravegherea Infectiilor Asociate Asistentei Medicale
(IAAM) 2018

Infectii cateter central,
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Consumul de Antibiotice, Rezistenta Microbiana si Infectii Asociate Asistentei Medicale Tn Roménia — 2018, Autori: Gabriel
Adrian Popescu, Roxana Serban, Andreea Niculcea, Mihaela Leustean, Adriana Pistol



Rezistenta la antibiotice
- K I e b S i e I I a p n e u m O n i a e Figura 35 - Distributia regional3 a rezistentei Klebsiella pneumoniae (2018)
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Rezistenta K pneumoniae la antibiotice (in special
multirezistenta sau rezistenta extinsa), ca si capacitatea
de a transfera elemente genetice catre specii inrudite
fac din aceasta specie o problema majora de sanatate
publica.

fluorochinolone

aminoglicozide

Rezistenta (%)

Consumul de Antibiotice, Rezistenta Microbiana si Infectii Asociate Asistentei Medicale in Romaénia — 2018, Autori: Gabriel Adrian Popescu, Roxana Serban, Andreea
Niculcea, Mihaela Leustean, Adriana Pistol



Rezistenta la antibiotic
— Pseudomonas aeruginosa

Figura 36. Evolutia rezistentei Pseudomonas aeruginosa 2012-2018
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Serban, Andreea Niculcea, Mihaela Leustean, Adriana Pistol



Rezistenta la antibiotice
— Acinetobacter baumannii

Figura 37. Evolutia rezistentei Acinetobacter baumannii 2012-2018

Datele obtinute confirma tendintele evolutive

constatate in ultimii ani in Romania:

» Carbapenemele, fluorochinolonele si
aminoglicozidele nu mai sunt utile pentru
tratamentul infectiilor in care se suspicioneaza
implicarea Acinetobacter spp

» Colistinul reprezinta antibioticul activ in marea
majoritate a acestor cazuri.

» 111 In doze corecte
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Consumul de Antibiotice, Rezistenta Microbiana si Infectii Asociate Asistentei Medicale in Romaénia — 2018, Autori: Gabriel Adrian Popescu, Roxana Serban,
Andreea Niculcea, Mihaela Leustean, Adriana Pistol



MDRGN- Optiuni terapeutice

Antibiotic

Ceftazidime
Cefepime
Piperacillin-tazobactam
Meropenem

Imipenem

Ertapenem
Sulbactam

Levofloxacin
Ciprofloxacin
Colistin
Tigecycline

Rifampicin

Fosfomycin
Amikacin

Gentamicin

Ceftolozane-tazobactam

Ceftazidime-avibactam

M. Bassetti. Italian Journal of Medicine, vol. 10, no. 4 (2016)

Loading dose

2ginlh

2ginlh
45ginlh

1ginlh

0.5gorlginlh

0.5ginlh
Not required

Not required
Not required
9MUin1lh
200mgin1h

Not required

Not required
Not required

Not required

1.5-3ginlh

25gin1h

Daily dose

6 gevery24h
6 gevery24h
16/2gevery24 h
4 g every 24 h*

2-3gevery24h

2gevery24h
9-12 g/day (in 3 or 4 doses)

750 mg every 24 h
400 mg every 8 h
4.5 MU every 12 h
100 mg every 12 h

600 mg/day or 600 mg/12 h

24 g/day (in 4 doses)
15-20 mg/kg/day every 24 h

3-5 mg/kg/day every 24 h
1.5-3gevery8h

2.5gevery8h

Observations

Cl is recommended
Cl is recommended
Cl is recommended
Extended infusion is recommended: 1 g every6 hin6 h

Extended infusion is recommended:
0.5gevery6 hor
lgevery8h
in2h
High doses are associated with seizures
Extended infusion is recommended: 0.5 g every 6 h

4-h infusion is recommended

High doses are associated with renal toxicity
For other sources including pneumonia and primary
bloodstream infection: consider combination with
another antimicrobial
Always in combination therapy

Always in combination therapy
High doses are associated with renal toxicity

High doses are associated with renal toxicity

Extended infusion is recommended: 1.5-3 g every 8 h in
3h
Extended infusion is recommended: 2.5 g every 8 hiin 3
h



Cum pastram eficienta antibioticelor?
...prin strategii de limitare a rezistentei bacteriene

Dezvoltarea de noi antibiotice

Utilizarea judicioasa a antibioticelor
existente

Right patient

Right drog

Right dose

Right duration

Right route




Multumesc!
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