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Antibiyotik Oncesi Donem

“* Mikroplar ve bulasici hastaliklar
konusunda bilgi yetersiz

“ Bulasl onleme ve tedavi yetersizligi

4

“* Milyonlarca insanin olUmuyle
onuclanan salginlar

“*Veba salgin




Antibiyotiklerin erken donemi

1909 Paul Ehrlich




Penisilin Kesfi

“ 1928-Alexander Fleming
»*Penicilium notfatum
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Antibiyotiklerin altin cagi

% 1940-Selman Waksman
o Streptomyces spp.

CHIMICAL L.\.\::u-u X
MAN WAKSMAN

» Klavasin (Aspergillus clavatus B s ATimionics

“ Fumigasin (Aspergillus fumigatus)




Figure 1 Dates of discovery of distinct classes of antibacterial drugs

Illustration of the “discovery void.” Dates indicated are those of reported initial discovery or patent.
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Antibiotic Approved

or Released

Penicillin

Vancomycin

Amphotericin B

Methicillin

Extended-spectrum

cephalosporins

Azithromycin

Imipenem

Ciprofioxacin

Fluconazole

Caspofungin

Daptomycin

Year
Released

1941

1959

1960

1980

(Cefotaxime)

1980

1985

1987

1990

(FDA approved)

2001

2003

Ceftazidime-avibactam 2015

ntibioti

Resistant Germ Identified

Penicillin-resistant Staphylococcus aureus™ #
Penicillin-resistant Streptococcus pneumoniae®™
Penicillinase-producing Neisseria gonorrhoeae”

Plasmid-mediated vancomycin-resistant
Enterococcus faecium'=“

Vancomycin-resistant Staphylococcus aureus™

Amphotericin B-resistant Candida auris®

Methicillin-resistant Staphylococcus aureus™

Extended-spectrum beta-lactamase- producing
Escherichia cofi”

Azithromycin-resistant Neissena gonorrhoeae'”

Klebsiella pneumoniae carbapenemase (KPC)-producing
Klebsiella pneumaniae'

Ciprofloxacin-resistant Neissena gonorrhoeae™

Fluconazole-resistant Candics”

Caspofungin-resistant Candida®

Daptomycin-resistant methicillin-resistant

Staphylococcus aureus™

Ceftazidime-avibactam-resistant KPC-producing
Klabsiella pneumaoniaa®™

sistance Threats In The United States 2019
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Gunumuz

< Ilag¢ firmalarnnin cogu artik antibiyotik kesfi
alanini terk etmis durumda

» Temel neden antibiyotiklere karsi direnc
“ Finansal guclUkler
< Universiteler ve ilac firmalan arasindaki
igbirlikler
“* New Drugs 4 Bad Bugs: ENABLE
< CARB-X
¢ Bakteriyofajlar
s Antimikrobiyal peptitler

doi: 10, 1038/nrd.2016.155




Antibiyotik Direnci

* Mikroorganizmanin genetik ozellikleri nedeniyle ilacin
hedefi olan yapiyl tasimamasi

DO§O| D|re N (; * Yapisal dzellikleri nedeniyle ilacin hedefe ulasamamasi

» Gram negatif bakterilerde glikopeptit direnci

* Bakterinin genetik yapisindaki degisimlere bagl olarak,
KOZG Ni | m|$ onceden duyarll oldugu bir antimikrobiyal ajana
D' genetiginde meydana gelen degismelere bagl olarak
ire ﬂ(; duyarliligini yitirmesi

Cevre Ve * Oksijen basinci degisiklikleri, dokudaki pH degisiklikleri ve

= antmikrobiyal ilacin infeksiyon bdlgesine ulasamamasi gibi
KOS U l l olfe BOgll nedenlerle in vitro testlere yanit veren antimikrobiyal
Direnc

ilaclar in-vivo ortamda yanit vermeyebilir
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Kazanilmis Direnc

s Kromozomal nokta mutasyonlar

» Genetik materyal transferi
Moblile Genetic Eloments
“*Transformasyon O o

Plasmids Transposons Phages
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How Antibiotic Resistance Spreads

Germs (bacteria and
fungi) are everywhere.
Some help us. Some
make people, crops, or
animals sick

Antibiotics kill germs
that cause infections
But anubiotic-resistant
germs find ways to

.( Survive
S

g
a Antiblotic-resistant
germs can mulliply,
Some resistant
Qerms can also give .

their resistance
directly to other
germs.

n Antibiotics also kill

relpful germs that
protect us, Without the
helpful germs, resistant
@erms have an even
bigger advantage.
emerges, it can spread

INLO néw settings and
between countries.

Once antibiotic resistance /




Antibiotic Action Antibiotic Resistance

. Efflux pumps
Cell wal! synthesis Tetracycline
Vancomwlq Aminocglycosides
Cephlosporins f-lactams
f-lactams Fluoroguinciones
Bacltracin

Protein synthesis

Aminoghycosides Inactivation of

Chloramphenicol TRy

Tetracycie antibiotic substance

Linezolid Macrolides

RB-lactams

Nucleic acid Aminoglycosides

synthesis

Rifampin

Metronidazole

Quinolones Target by-pass

Fluoroquinoiones vancomycin
Irimethoprim
Tetracycling

Antimetabolites suifonamide

Trimethoprim
Dapsone

Sulfonamide

Cell membrane Target modification

Polyrmyxin Vancomycin

Daptomycin Aminoglycosides
Fluorcgquinolones
Penicilin

, Kaster KM, Thorsen K, Basiry D, Shobana S, Jain M, Kumar G, Kommedal R and Pala-Ozkok |
view on Occurrence and Spread of Anfibiotic Resistance in Wastewaters and in Wastewater

ants: Mechanisms and Perspectives. Front. Microbiol. 12:717809
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< DUnya Saglik OrgUty(DSO) 2019
raporuda

s Her yil 700.000 kisi coklu ilaca direncli
enfeksiyon nedeniyle olUyor

2050 yilina kadar bu rakamin 20
milyona cikacagl ve 2,9 trilyon dolarn
Uzerinde bir maliyete yol acacagi
tahmin ediliyor

h’r’rps www.wWho.int/news/item/29-04-2019-new-report-calls-for-urgent-
~avert-antimicrobial-resistance-crisis



DSO éncelikli patojenler listesi

Priority 1: CRITICAL

* Acinetobacter baumannii, carbapenem-resistant
* Pseudomonas aeruginosa, carbapenem-resistant

* Enterobacteriaceae, carbapenem-resistant, ESBL-producing
TO GUIDE DISCOVERY,

Priority 2: HIGH
RESEARCH AND DEVELOPMENT

FC’OFRNDE:L;N;'EE;IgJA%ST * Enterococcus faecium, vancomycin-resistant
- | 2R q Q. o .
BACTERIAL INFECTIONS, . quphylococcus aureus, methicillin-resistant, vancomycin-intermediate and
INCLUDING TUBERCULOSIS resistant

* Helicobacter pylori, clarithromycin-resistant

*» Campylobacter spp., fluoroquinolone-resistant

* Salmonellae, fluoroquinolone-resistant

* Neisseria gonorrhoeae, cephalosporin-resistant, fluoroquinolone-resistant

Priority 3: MEDIUM

* Streptococcus pneumoniae, penicillin-non-susceptible
* Haemophilus influenzae, ampicillin-resistant
* Shigella spp., fluoroquinolone-resistant

PRIORITIZATION OF PATHOGENS

ww.who.int/news/item/27-02-2017-who-publishes-list-of-bacteria-for-which-new-antibiotics-are-urgently-needed



s Avrupa Antimikrobiyal Direnc SUrveyans
AZl (EARS Net)

Antimicrobial resistance

% Orta Asya ve Avrupa Anfimikrobiyal
Direnc SUrveyans Agl (CAESAR) 2023

s Kan ve Beyin omurilik sivisi
s Escherichia coli

s/ Klebsiella pneumoniae

» Pseudomonas aeruginosa
% Acinetobacter turleri

% Streptococcus pneumoniae
s Staphylococcus aureus

<+ Enterococcus faecalis Enterococcus
faecium




Fig. 1 Escherichia coli. Percentage of invasive isolates resistant to fluoroquinolones (ciprofloxacin/levofloxacin/
ofloxacin), by country, WHO European Region, 2021

T IRE v
B 0 ¢ 5% v

E35'% 0<% ’p/

B 10% to £ 35% ‘(.41"

55 10 ¢ S0 > N o
.0
3¢ 20 1s0%ates ._},,/ - ity
B No data

INOL i luded in surveillance aptwark

Non«isible countnes

C3Andaria
Liechtenszen

| UXeDnurg

[ L e

C_JMonaco

) San Manno

b

.
'
v,
) > | | \ (
|) ' 7 N f
j 1 \ [+ N (-
G ’ L R




Fig. 2 Escherichia coll. Percentage of invasive isolates resistant to third-generation cephalosporins (cefotaxime/
ceftriaxone/ceftazidime), by country, WHO European Region, 2021
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Fig. 3 Escherichia coli. Percentage of invasive isolates resistant to carbapenems (imipenem/meropenem), by country,
WHO European Region, 2021
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Fig. 4 Klebsiella pneumoniae. Percentage of invasive isolates resistant to third-generation cephalosporins
(cefotaxime/ceftriaxone/ceftazidime), by country, WHO European Region, 2021
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Fig. 5 Klebsiella pneumoniae. Percentage of invasive isolates resistant to carbapenems (imipenem/meropenem), by
country, WHO European Region, 2021
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Fig. 6 Pseudomonas aeruginosa. Percentage of invasive isolates with resistance to carbapenems (imipenem/
meropenem), by country, WHO European Region, 2021
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Fig. 7 Acinetobacter species. Percentage of invasive isolates with resistance to carbapenems (imipenem/meropenem),
by country, WHO European Region, 2021
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Fig. 8 Staphylococcus aureus. Percentage of invasive isolates resistant to meticillin (MRSA),* by country, WHO
European Region, 2021
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Fig. 9 Streptococcus pneumoniae. Percentage of penicillin® non-wild-type® invasive isolates, by country, WHO
European Region, 2021
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Fig. 10 Enterococcus faecium. Percentage of invasive isolates resistant to vancomycin, by country, WHO European
Region, 2021
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Te sekkurler




