Antimikrobiyal Diren¢ Aslinda Nedir?

Antimikrobiyal Duyarlilik Testlerinin Sinir Degerleri Nasil Belirlenir

Baris Otlu




Kazanamayacagiz!

e Tirilyonlarca mikroorganizmanin gucu, strekli evrimin kadim kuvveti ve direncli

varyasyon ile birleserek, kacinilmaz olarak ilaclarimiza Ustuin gelecektir.
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Kazanamayacagiz!

* Progresif familyal intrahepatik kolestaz tip 3 nedeniyle;24/04/2024 tarihinde nakil

olmus. Batindan kaynakh oldugu distinulen, peritoneal kateter trombozu var, revizyon

dusuniliyor, meropenem 6. glinii

NUMUNE BILGILERI TAM OTOMATIZE KAN KOLTURUO Barkod No : 13270376
MIKROSKOBIK KLEBSIELLA PNEUMONIAE URED .
INCELEME
1. KLEBSIELLA PNEUMONIAE
MIKROORGANIZMA Koloni Sayis: :
ANTIBIYOGRAM Antiblyotik Adi 1
AMIKACIN Direngli
AMPICILLIN Direngli
CEFTRIAXONE Direngli
COLISTIN Direncli 4
MEROPENEM Direngli >32
TRIMETHOPRIM / SULFAMETHOXAZOL Direngli
TIGESIKLIN Direngli 4
CEFTAZIDIME-AVIBACTAM Direngli
AMOXICILLIN/CLAVULANATE Direngli
AZTREONAM Direncli
CEFEPIME Direncll
CEFOTAXIME Direncli
CEFOXITIN Direngli
CEFTAZIDIME Direngli
ERTAPENEM Direngli
IMIPENEM Direngli >32
PIPERACILIN/TAZOBACTAM Direncli

Tibbi Laboratuvar Yorum :



Antibiyotik Direnci / Sessiz Salgin

* Antibiyotik direnci, insanlgi tehdit eden en buytk sorunlardan biridir.
« DSO'niin "sessiz salgin" olarak adlandirmasinin nedeni, bunun cok ciddi bir halk saghgi

krizi olmasina ragmen goz ardi edilmesidir.

\ RESPONDING TO THE
& SILENT EPIDEMIC

i s OF ANTIMICROBIAL
. 4 ' RESISTANCE (AMR)

PICTURES

SILENT
PANDEMIC

THE GLOBAL FIGHT AGAINST
ANTIMICROBIAL RESISTANCE



Antibiyotik Sonrasi Cag Basladi!

e Artik buna sessiz bir salgin dememeliyiz.

Yiksek sesle ve net olmaliyiz: bu gercekten bir salgin. DSO

Hayatta kalmak icin ne yapmaliyiz?

LIVING IN

THE POST ANTIBIOTIG ERA

What Will We Do Now To Survive?




Oysa Her Sey Guzel Baslamisti ?

* Mucize ilaglar zamani

Salvarsan

Live Chnsny e Msssmarine

Beta Laktamlar
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The horror of diseases such asblood
poisoning is easily forgotten. These
pictures, taken in 1342 shordly ater the
introduction of penicilin, showthe improv-
ment in a child with a badterial infection
four (photo 3) and nine (photo 4) days
atter treatment, and fully recovered (586)
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‘It i1s not difficult to make microbes resistant to penicillin in

the laboratory by exposing them to concentrations not
sufficient to kill them, and the same thing has occasionally
happened in the body... ... and by exposing his microbes to
non-lethal quantities of the drug make them resistant.”



Somurulen Mucize

1954, Hekimler bu 6nemli ilaclari kullanirken dikkatli olmalidir, aksi takdirde bircok ciddi

enfeksiyonun kontroliiniin imkansiz hale gelebilecegi zamanlar gelebilir.

* Yilda 300 ton penisilin,
MEDICINE
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Consequences of the Widespread Use of Antibiotics

LOWELL A. RANTZ, M.D., San Francisco

PHYSICIANS, to a greater extent than any persons,
know of the impact of antimicrobial therapy on the
practice of medicine and the natural history of infec-
tious disease. Even they are not fully aware of the
enormous quantities of these agents that are used in
the United States each year. Penicillin is now being
manufactured at a rate of well over 300 tons per
annum—equivalent to 150 million courses of 3 mil-
lion units each year. More than 100 tons of strepto-
mycin are made, which would permit the administra-
tion of 100 million 1-gram doses of this agent.® The
broad spectrum drugs are also produced in enormous
quantities, It is believed that the rate is not less than
250 tons per annum. This is enough to permit the
administration of 25 million 10-gram courses each
year.

* Great quantities of antibiotics are used each
year. A direct result has been the appearance
of large numbers of infections caused by or-
ganisms that are resistant to the action of one
or more of these drugs. A new syndrome, that
of superinfection by bacteria resistant fo an
antibiotic being administered, has become com-
mon. Its recognition is of great importance.

The control of resistant infections requires
the development of new antimicrobial agents
and-new knowledge about the use of older ones
in combination.

The medical profession must be circumspect
in its use of these important drugs or the time
may come when the control gfl many serious

| %
may P

100 ton streptomisin,

250 ton oxytetracyline kullanihyor.

TABLE 1.—Sensitivity of Gram-negative bacllli to antiblotics

. Per Cent Sensitive: —
Organisms Streptomycin Oxytetracycline Chloramphenico

E; eoll o 053 76.5 76.0
Paracolon ................ 439 51.2 58.6
Proteus ......ccoeeueue.... 646 6.2 16.7
Pseudomonas .......... 19. 14.5 6.6
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* Great quantities of antibiotics are used each
year. A direct result has been the appearance
of large numbers of infections caused by or-
ganisms that are resistant to the action of one
or more of these drugs. A new syndrome, that
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* Bu verilerden acik¢a goruliyor ki,
cok az Amerikal antibiyotikten kagabilir.
* Antibiyotiklerin yaygin kullaniminin iki dogrudan
sonucu olacaktir.
- direncli organizmalar artacak
- hig bilinmeyen organizmalarin neden oldugu

enfeksiyonlar



Somurulen Mucize

e 1930, Antibiyotiklerin hayvanlarda kullaniminin tarihi
bu kullanim, hayvanlarin daha hizli buytimesini saglamak ve yemden daha iyi verim almak

icin giderek yayginlasmistir.

palgrave
communications

HUMANITIES | SOCIAL SCIENCES | BUSINESS

ANIMALS IN THE USA CONSUME MORE
THAN TWICE AS MANY MEDICALLY
IMPORTANT ANTIBIOTICS AS HUMANS

ARTICLE
oPEN

Pharming animals: a global history of antibiotics in
food production (1935-2017)

Claas Kirchhelle! 30%

consumed
by humans

ABSTRACT Since their advent during the 1930s, antibiotics have not only had a dramatic
impact on human medicine, but also on food production, On farms, whaling and fishing fleets 7 0 0/0
as well as in processing plants and aquaculture operations, antibiotics were used to treat and
prevent disease, increase feed conversion, and preserve food. Their rapid diffusion into nearly
all areas of food production and processing was initially viewed as a story of progress on both
sides of the Iron Curtain. However, from the mid-1950s onwards, agricultural antibiotic use
also triggered increasing conflicts about drug residues and antimicrobial resistance (AMR).
Significantly, antibiotic concerns did not develop evenly but instead gave rise to an inter-
national patchwork of different regulatory approaches. During a time of growing concerns
about AMR and a post-antibiotic age, this article reconstructs the origins, global proliferation,
and international regulation of agricultural antibiotics. It argues that policymakers need to
remember the long history of regulatory failures that has resulted in current antibiotic
infrastructures. For effective international stewardship to develop, it is necessary to address
the economic dependencies, deep-rooted notions of development, and fragmented cultural " < Review o

@ In

understandings of risk, which all contribute to drive global antibiotic consumption and AMR. " Skl o S S

are consumed by animals
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 Turkiye 1000 kisi basina glinlik tanimlanmis glinlik doz (DDD) olarak en yuksek

IKrobi

Imi

Turkiye’'de Ant

antibiyotik tuketimine sahip Ulke durumundadir.

Fig. 4.6 Consumption of antibiotics (DDD per 1000 inhabitants per day) by pharmacological

subgroup in 45 countries and Kosovo?® of the European Region, 2015
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Turkiye’de Antimikrobiyal Direng

 Turkiye 1000 kisi basina gtinliik tanimlanmis glinliik doz (DDD) olarak en yuksek

antibiyotik tiketimine sahip Glke durumundadir.

Fig. 3 Total consumption of JO1 antibacterials by pharmacological subgroup, 2022
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Antibiyotik direncine, antibiyotiklerle savas actik

* Bu beyhude savas giderek artan antibiyotik direncine neden oldu.
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Antibiyotik direncine, Antibiyotiklerle savas actik

* Antimikrobiyal direnc referans gen veri tabani

* Patojen izolatlardan elde edilen 7185 kazanilmis direnc geni / proteinlerini

Bacterial Antimicrobial Resistance Reference Gene Accession: PRINA313047  ID: 313047
Database

This Bioproject contains annotated sequence records for representative DNA sequences that encode proteins
conferring or contributing to resistance to various antibiotics. More...

U.S. National Library of Medicine Login
National Center for Biotechnology Information 2
Health > Pathogen Detection > Reference Gene Catalc Help
Searth
¥
db version: 2020-09-30.1 Bactenal Antimicrobial Resistance Reference Gene Database
Filters
page |1 of360 B DI | @ RecordsperPage |20 | v [T)choase columns o Download Displaying 1 - 20 of 7165

# allele nevle Xamw « 1 product name =ope type subitype class subclass refseq protain  refseq nuckeoti . genbank protein  genbank nucle_. | curated refseq
! 165_AS23C t6c 165 ribosomal RNA coce AMR POINT AMINOGLYCOSIDE  STREPTOMYCIN KC_000813.3 600953 o

2 165 ribosomal RNA core AMR POINT AMINOGLYCOSIDE  STREPTOMYCIN VD95 o

| 165 ribosomal RNA core AMR POINT AMINOGLYCOSIDE  STREPTOMYCIN D095 o

4 165 ribosomal RNA core AMR POINT AMINOGLYCOSIDE  KASUGAMYCIN (TS o

5 185 ribasomal RNA core AMR POINT AMINOGLYCOSIDE  KASUGAMYCIN anaa) o

6 165 ribasomal RNA core AMR POINT AMINOGLYCDSIDE KASUGAMYTIN (TLiE] Ne

7 165 ribosomal RNA core AMR POINT AMINOGLYCOSIDE  KASUGAMYCIN o

8 165 ribosomal RNA cove AMR POINT AMINOGLYCOSIDE KASUGAMYTIN No

9 165 ribosomal RNA core AMR POINT TETRACYCLINE TETRACYCLINE o

w 165 ribosomal RNA core AMR POINT TETRACYCLINE TETRACYCLINE Mo

11 165 ribosomal RNA core AMR POINT TETRACYCLINE TETRACYCUINE Ne

n 165 ribosomal RNA core AMR POINT TETRACYCLINE TETRACYCUINE Ne

13 165 ribosomal RNA e AMR POINT TETRACYCLINE TETRACYCUINE Ne

14 165 ribosomal RNA e AMR POINT AMINOGLYCOSIDE SPECTINOMY. Ne

13 165 ribosomal RNA core AMR POINT AMINOGLYCOSIDE SPECTINOMY Ne

1% 185 ribosomal RNA core AMR POINT AMINOGLYCOSIDE SPECTINOMY. Ne

17 165 ribosomal RNA core AMR POINT AMINOGLYCOSIDE SPECTINOMY Ne

18 168 ribasomal RNA coce AMR POINT AMINOGLYCOSIDE  SPECTINOMY o

1 168 ribasomal RNA coee AMR POINT AMINOGLYCOSIDE SPECTINOMY Mo

20 168 ribosomal RNA coee AMR POINT AMINOGLYCOSIDE SPECTINOMY Mo




Kazanilan her direngc mekanizmasi direnc havuzuna eklendi

e Antimikrobiyal direng referans gen veri tabani

* Patojen izolatlardan elde edilen 8201 kazanilmis direng geni

Filters

{4 4 |Page 2 |of3| b Pl & RecordsperPage 20 |v | [T] Choose columns & Download Displaying 21 - 40 of 46

# Allele Gene family = Product name Scope Type Subtype Class Subclass RefSeq pr... RefSeqnu.. GenBank p.. GenBank.. Curated R...

21 blaOXA-788 | blaOXA OXA-48 family dass D beta-lactamase OXA-788 core AMR AMR BETA-LAC... | BETA-LAC.. | WP_13651.. | NG_06474... QAT97596,1 A MK416209.1 | No

22 blaOXA-793 | blaOXA OXA-48 family dass D beta-lactamase OXA-793 core AMR AMR BETA-LAC... | BETA-LAC.. WP_13651... NG_06475.. QBAB6170.1 MK469978.1 No

23 blaOXA-833 | blaDXA OXA-48 family dass D beta-lactamase OXA-833 core AMR AMR BETA-LAC... | BETA-LAC.. | WP_14042..  NG_06544... QCY50072.1 | MK976702.1 | No

24 blaDXA-894 | blaOXA OXA-48 family class D beta-lactamase OXA-894 core AMR AMR BETA-LAC... | BETA-LAC.. @ WP_14437..  NG_06675.. QFE31714.1 A MN525568.. | No
blaOXA-918 | blaOXA OXA-48 family dass D beta-lactamase OXA-918 core AMR AMR BETA-LAC... | BETA-LAC.. | WP_17928.. NG_07018.. QJX44657.1 A MT463291.1  No
blaDXA-520 | blaDXA OXA-48 family class D beta-lactamase OXA-920 core AMR AMR BETA-LAC... | BETA-LAC.. WP_17928.. NG_07018..  QKF95718.1 A MT520791.1 | No
blaOXA-922 | blaOXA OXA-48 family class D beta-lactamase OXA-922 core AMR AMR BETA-LAC... | BETA-LAC.. | WP_18833.. | NG_07074... QKV50750.1 A MT636504.1 | No

28 blaOXA-923 | blaOXA OXA-48 family dass D beta-lactamase OXA-923 core AMR AMR BETA-LAC... | BETA-LAC.. #WP_17928.. A NG_07018.. QLC28678.1 @ MT675122.1 | No

28 blaOXA-824 | blaOXA OXA-48 family class D beta-lactamase OXA-924 core AMR AMR BETA-LAC... | BETA-LAC.. | WP_17928.. | NG_D7018... A QLC28679.1 | MT675123.1 | No

30 blaOXA-929 | blaOXA OXA-48 family dass D beta-lactamase OXA-929 core AMR AMR BETA-LAC... | BETA-LAC.. WP_18833..  NG_07075.. QNL15887.1 = MK989990.1  No

31 blaOXA-933 | blaOXA OXA-48 family dass D beta-lactamase OXA-933 core AMR AMR BETA-LAC... | BETA-LAC.. | WP_23186.. NG_07798.. QOI60715.1 | MWO07310.. | No

32 blaDXA-934 | blaOXA OXA-48 family class D beta-lactamase OXA-934 core AMR AMR BETA-LAC... | BETA-LAC.. @ WP_23186.. NG_07798.. QOI60720.1 = MWO07310.. | No

33 blaOXA-10... | blaOXA OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-1038  core AMR AMR BETA-LAC... | BETA-LAC.. | WP_23186..  NG_07804.. UBJ91323.1 | OK180617.1 | No

34 blaOXA-10... | blaOXA OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-1039  core AMR AMR BETA-LAC... | BETA-LAC.. WP_03741.. NG_07804.. UBJ91324.1 @ OK180618.1 | No

35 blaOXA-162 | blaOXA OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-162 core AMR AMR BETA-LAC... | CARBAPE.. # WP_06061.. NG_04946... ADG27454.1 H HMO15773.. No

36 blaOXA-163 | blaOXA OXA-48 family extended-spectrum class D beta-lactamase OXA-163 core AMR AMR BETA-LAC... CEPHALO.. W@ 'Oﬁllii’l'lk tohli-'toxizdsm ADY06444.1 | HQ700343.1  No

37 blaOXA-181 | blaOXA OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-181  core AMR AMR BETA-LAC... | CARBAPE.. | WP_Olouoi. |me-wwwsd.. AEP16366.1 | JN205800.1 | No

38 blaOXA-199 | blaOXA OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-199  core AMR AMR BETA-LAC... | CARBAPE.. @ WP_06386... NG_04949.. AFC95894.1 @ IN704570.1 | No =

39 blaOXA-204 | blaOXA OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-204  core AMR AMR BETA-LAC... | CARBAPE.. | WP_03249.. | NG_04950... AFUS1598.1 | JQ809466.1  No

40 blaOXA-232 | blaOXA OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-232  core AMR AMR BETA-LAC... | CARBAPE.. @ WP_04390..  NG_04952.. AGD91915.1  JIX423831.1 | No



Antibiyotik direncine, Antibiyotiklerle savas actik

* Antimikrobiyal direnc referans gen veri tabani

* Patojen izolatlardan elde edilen 9341 kazanilmis direnc geni / proteinlerini

Bacterial Antimicrobial Resistance Reference Gene Accession: PRINA313047  ID: 313047
Database

This Bioproject contains annotated sequence records for representative DNA sequences that encode proteins
conferring or contributing to resistance to various antibiotics. More...

U.S. National Library of Medicine Login
National Center for Biotechnology Information
Health > Pathogen Detection > Reference Gene Catal Help
Searth
¥
Filters
Page |1 of468 | b Bl @ RecordsperPage (20 v || [T] Cheose columngds Download Displaying 1 - 20 of 5341

# Allele Gene family  Product name Scope Type Subtype Class Subclass RefSeqpr.. RefSegnu.. GenBankp.. GenBank.. CuratedR.  Links

1 aaci2'}-1(A..  aminoglycoside N-acetyltransferase AAC(2')-1(A267) core AMR AMR AMINOGLY,.. GENTAMI, WP_02529.,, | NG_24215,,. | CDI94966.1 | HG530068.1 No

2 -1la kasugamycin N-acetyltransferase AAC(2')-11a core AMR AMR AMINOGLY... KASUGAM WP_06383... | NG_04722..  BAM16262.1 | ABB6S0S0.1 No

3 aac(2')-1ib kasugamycin N-acetyltransferase AAC(2')-11b core AMR AMR AMINOGLY... KASUGAM... wWp 07 NG_05567... | APBO. KX531051.1  No

4 aac(2')-1a aminoglycoside N-acetyltransferase AAC(2')-Ta core AMR AMR AMINOGLY... GENTAMI, WP_00491... | NG_04722... | AAAD3550.1 | LD6156.2 No PubChem
5 aac(2')-1b i coside N-acetyitr AAC(2')-Tb core AMR AMR AMINOGLY,.. GENTAMI.. WP_00388.. NG_04722.. AAC44793.1 No

6 aac(2')-Ic coside N-acety AAC(2')Ic core AMR AMR AMINOGLY... GENTAML.. WP _00389.. NG 04722.. AAB17563.1 U72714.1 No

7 aac(2')-1d aminoglycoside N-acetyltransferase AAC(2')-1d core AMR AMR AMINOGLY... GENTAML. WP _( NG_04723... | AAB4L1701.1 | U72743.1 No

8 3aci2')-le aminoglycoside N-acetyltransferase AAC(2')-Te core AMR AMR AMINOGLY... GENTAMIL.. WP NG_05058... | CAR72650.1 | FM2111 No
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11 aac(3)-1 AAC(3)-1 family amincalycoside 3-N-acetyitransferase core AMR AMR AMINDGLY... GENTAMI... WP_06 AF318077.1  No
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13 aac(3)-! AAC(3)-1 family aminoglycoside 3-N-acetyitransferase core AMR AMR AMINOGLY... GENTAMIL.. WP_06384.. NG_04724.. CBI71176.1 | FN640465.1 No

14 aac(3)-Illa lycoside N-acetyltr AAC(3)-IlTa core AMR AMR AMINOGLY... GENTAMIL.. WP _06384.. NG_04724... CAA39184.1 | X55652.1 No PubChem
15 coside N-acetyltr AAC(3)-TTTb core AMR AMR AMINOGLY... GENTAMI, WP_05 KSCI5183.1 | LLLCO10D.., | No

16 aminoglycoside N-acetyltransferase AAC(3)-ITIc core AMR AMR AMINOGLY,,, GENTAMI.. We AAA25683.1 | LD6161,1 No

17 coside N-acetyltr AAC(3)-Tla core AMR AMR AMINOGLY... GENTAML. We CAA3 X13543.1 No
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Nereden nereye geldik?

 WHO ve ECDC tarafindan yayinlanan antimikrobiyal diren¢ raporunda Avrupa bolgesinde

hasta guvenligine ciddi bir tehdit olarak antimikrobiyal direncin arttigini bildiriyor.

ﬁ Health topics v Our work v Newsroom v Data v Emergencies v About us v

Home / News / WHO/ECDC report: antimicrobial resistance a serious threat to patient safety In European Region

WHO/ECDC report: antimicrobial
resistance a serious threat to
patient safety in European
Region

18 November 2022 | News release |Reading time: 1 min (312 words) Related

nce in Europe” report, published jointly by th
) and WHO/Europe, shows high percentage:
eral countries of the WHO European Region

data: executive summary

nd eastern parts of the European Region, indicating that
eriousthreat to patient safety.

Mare countries renortina data but standardized annroach needed



Nereden nereye geldik?

e Antimikrobiyal direng haritasi

Map Tabke

Antimicrobial Resistance Map

Percentage of invasive 1soiates (blood and cerebrospinal
Muld) of a glven microorganism that are resistant to @ certzin
antibiotic in the WHC European Region by country/area.
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Nereden nereye geldik?

e Turkiye'deki K. pneumoniae izolatlarinin karbapenem direnci giderek daha da artiyor.

Time trends Resistance in K. pne iae to Carbapenems over time

Couniry/area-specific ime trends of the percentage of
invasive isolates (blood and cersbrospinal fluid) for a given
microorganisim that are resistant 1o a certain antibiotic.

Microorganism
Kiebsiellz pneumoniae v a0
Antibiotic ’3
Carbapenems - 11 30
3
@
Country/area (Max 5 selected) @
o
Turkiye
v 20
) -
2012 2013 2014 2015 2018 2017 2018 2019 2020 2021 2022
Year

@ Notes and abbreviations



Nereden nereye geldik?

* Antimikrobiyal direng haritasi,

Acinetobacter spp.de karbapenem direnci

Map Table

Antimicrobial Resistance Map

Percentage of invasive isolates (blood and cerebrospinal
Nuld) of @ glven microorganism that are resistant 1o a cestain
antiiotc in the WHO European Reglon by country/area

Microorganism

Acinetobacter spp -
Antibiotic

Carbapenems -

Country/Area to Show
® Al O Select

Year

Download Map

Acinetobacter spp.
- Carbapenems

- 100%
! s
60%
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Nereden nereye geldik?

Antimikrobiyal duyarlilik testleri
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Yeni antibakteriyel molekuller kesfedilmiyor mu?

* Yeni antimikrobiyal Gretilmiyor.

Elde kalan sinirh kaynagi daha etkin kullanmak icin tim imkanlar seferber edilmeli.

70

B Antibacterial
drugs

B Other FDA-
approved
drugs

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Discoveries (Craiova). 2019 Dec 31;7(4):e102. doi: 10.15190/d.2019.15.




Yeni antibakteriyel molekuller kesfedilmiyor mu?

* «New antimicrobial compounds», 57,070 sonug

e Antibiyotik tretimi direng ylzunden riskli ve karsiz

O ................||||I|||II||||M|M||“|N| O

1945 2025



Farkli yaklagimlara ihtiyag var

 Salvarsandan buglinkii modern sefalosorinlere kadar gecen stire¢ ve artan direng goz

onilne alindiginda, bakis acimizi degistirmemizin gerekliligi agiktir.
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Direnci onlemek

* Direnci dnlenmesi icin;

mikroorganizmalari ve antimikrobiyalleri daha iyi anlamak gerekli.

Antimikrobiyal diren¢ mekanizmalari



Bir Zamanlar Dunya, 4.5 milyar once

* Dunya bir gaz ve toz buluydu,




Bir zamanlar Dunya, yaklasik 4 milyar once

* Dunyada sadece mikroorganizmalar ve antibiyotikler vardi!

Streptomyces griseus —> streptomisin . Trendsin e
Streptomyces roseosporus - daptomisin M!groblology | ,

Bacillus colistinus - kolistin
Streptomyces clavuligerus = B-laktamaz inhibitorleri
Streptomyces orientalis - vankomisin

Actinoplanes teichomyceticus -2 teicoplanin

Eleftheria terrae - teixobactin

l Antibiyotik Direnci! l

Bakteri Antibiyotik



Antik Direnc Genleri

e 30.000 yillik Beringian permafrost ¢cokeltilerinden B-laktam, tetrasiklin ve glikopeptid gibi
antibiyotik direnci kodlayan genler tespit edildi.

LETTER

Antibiotic resistance is ancient

Vanessa M. D’Costa'-?#, Christine E. King®**, Lindsay Kalan'?, Mariya Morar'-?, Wilson W. L. Sung®, Carsten Schwarz?,
Duane Froese®, Grant Zazula®, Fabrice Calmels®, Regis Debruyne’, G. Brian Golding®, Hendrik N. Poinar’* & Gerard D. Wright'?

| vanHAX operon orientation 1
—I— —
vanH I vanX
I

doi:10.1038/nature10388

vanA

Amplicons and primer sites H1/2
H1A1

i
H2A3 M i
H2A4 M

H1AX M
H2AX M




Antik direnc genleri

 Attini karincalari, en yaygin olarak Actinomyces spp. tarafindan uretilen antibiyotiklerin

yardimiyla, yiyecek icin mantar bahceleri yetistirirler .

—_ COVER-DATE JANUARY/FEBRUARY 2021
AIN 11 ANTIBIOTIC MECHANISMS AND RESISTANCE

January/February 2021 Volume 9 Issue 2 eESP-0027-2020

https://doi.org/10.11 3 ‘“7‘-2020

HUISUWISS anu uis Yo long
before humans discove y , - 5% @iotics and resistance
were present in the en t;‘;" 2 - ) Sy 3 iques including direct
sampling of ancient DN o I S ¥ uct the past. We also
pay special attention to t 7 ¢ ey i ed the natural history of
antibiotic biosynthesis, inc\ A " s 4 5 R liling roles for antibiotics,
proto-resistance, and subst e B ance enzymes. Finally, by
applying an evolutionary len s o origins and evolution of
biosynthetic gene clusters and Poterminants. These insights into
microbes’ use of antibiotics in nature, a Ppreen playing for millennia, can provide
inspiration for discovery technologies and management strategies to combat the growing resistance
crisis.



Antik direng genleri

* Bu kehribar fosilleri filogenetik dugtumleri kalibre etmek i¢in kullanildiginda, mantar

ciftciligi yapan karincalarin 50 milyon yil 6nce ortaya ¢iktigi diistintluyor
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e ea . .
— i ST 1 Attinia fungus
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Antik direng genleri

* Mackay Buzulu boélgesindeki 17 yuzey topraginda, 177 direng geni tanimlandi.
Aminoglikozidler, kloramfenikol ve B-laktam antibiyotiklerin inaktivasyonuna yonelik

diren¢ mekanizmalari yaygindi.

Acetyl transferases

Chiorobi ,/ P
Cyanobactena i s = ; Efflux pumps

\

Gemmatimonadetes

Marinimicrobia <> / _' >
— =z ]
/

Firmicutes

Bacteroidetes <_ "

Acidobacteria <>(_-- 7--- ;

B-lactamases

Inactivation strategies

Fig. 3 Co-occurrence network of ARG mechanisms showing resistance mechanisms encoded by diverse soil bacterial phyla. Phyla from all 17
soils that were assigned an ARG are presented here (diamond-shaped nodes), with significant co-occurrences with a specific ARG (circles)
indicated (edges)



Antik direng genleri

e 1915'in baslarinda, 28 yasinda bir asker Fransa'nin Wimereux kentindeki hastaneye ishal
ve siddetli karin kramplari ile bagvurmus ve Shigella flexneri serotip 2a bakterisi izole

edilmis. Hem penisiline hem de eritromisine direncliydi.

I Case Report

i ® Bacillary dysentery from World War 1 and NCTC1, the first
bacterial isolate in the National Collection

Alison E Mather®, Kate S Baker®, Hannah McGregor, Paul Coupland, Pamela L Mather, Ana Deheer-Graham, Julian Parkhill, Philippa Bracegirdle,
Julie E Russell, Nicholas R Thomson

Askerin adi Er Ernest Cable
(A}




Antik Direnc Genleri

e 1949 yilinda Filipinli bir doktor olan Dr. Abelardo B. Aguilar

 Eli Lilly and Company'de ilag¢ temsilcisi

Streptomyces erythraea Streptomyces orientalis

Eli Lilly



Mikroorganizmalar vs Antibiyotikler

e Bakterinin bu sorunu ¢ozup hayatta kalmasi gerekiyor.

, \,\ Bakteri Antibiyotik
\§ §\ /\ — TF
(2 70\

W\ §\ ’ o=
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Mikroorganizmalar vs Antibiyotikler

* Mikroorganizmanin icinde kopan firtina.

* Mikroorganizmalar hayatta kalmak icin stratejileri nelerdir?

Bakteri Gremesi

duyarli direncli




Mikroorganizmalar vs Antibiyotikler

e Bakteriyel 1Q

Research article BMC Microbiology

A census of membrane-bound and intracellular signal transduction
proteins in bacteria: Bacterial 1Q, extroverts and introverts
Michael Y Galperin*

Social 1Q Distribution
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Mikroorganizmalar vs Antibiyotikler

* Quorum sensing; populasyonun kontrol altinda olmasi onemli

siprofloksasin

p= 0.0035
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Ozturk AD, Engin D. investigation of the role of quorum sensing in the development
of antimicrobial resistance mutations in Eschericia coli



Mikroorganizmalar vs Antibiyotikler

* Quorum sensing mekanizmasi ilk olarak siprofloksasin tehdidi savusturuluyor.

Ozturk AD, Engin D. investigation of the role of quorum sensing in the development
of antimicrobial resistance mutations in Eschericia coli



Mikroorganizmalar vs Antibiyotikler

* Fitness / glrbuzlik

e Antibiyotiklerin bakteriler Gizerine stres etkisi ve direng

adaptasyon adaptasyon
tepesi tepesi
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Mikroorganizmalar vs Antibiyotikler

» Bakteriler AHL (N-acyl homoserine lactone) molekiillerini hedef alan
AHL-laktonaz ve AHL-asilaz gibi enzimler bu sinyalleri pargalayarak birbirlerinin quorum

sensing mekanizmasini devre disi birakabilir.

Trends i

Mlcroblology o

lemﬁ!l Number 8

Acyl homoserine lactone

Variovorax paradoxus, quorum quenching




Mikroorganizmalar vs Antibiyotikler

 idrarda E. coli suslari, hiicre duvarini hedefleyen bir antibiyotik ile tehdit sirasinda hiicre

duvarh halden L-formuna kolayca gecer.

ARTICLE
OPEN
Possible role of L-form switching in recurrent Viable but nonculturable

urinary tract infection

Katarzyna M. Mickiewicz"*, Yoshikazu Kawai', Lauren Drage', Margarida C. Gomes® 2, Frances Davison'
Robert Pickard?, Judith Hall%, Serge Mostowy @ 2, Phillip D. Aldridge ® ' & Jeff Errington® ™*

"

Pravalence of L-forms in patenis with recurrent UTEs assessed by filtration

WL
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UTI patient identifier

Number of samples positive for L-forms
o
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Mikroorganizmalar vs Antibiyotikler

* Secilen antibiyotige baglh olarak bakterinin stres algisi ve miicadele stratejisi degisir.

Hlcre duvarinin hedeflenmesi Protein sentezinin hedeflenmesi

Initiation 508 subunit Nascent peptide chain

: ¥ felactam
{Transpeptida - antibiatic

Chan of
amino acid




Mikroorganizmalar vs Antibiyotikler

Cephalosporium acremonium




Mikroorganizmalar vs Antibiyotikler

* Avibaktam, diger beta-laktamaz inhibitorlerinden farkl olarak geri dontusimli (reversibl)
bir inhibitordlr. Bu enzim beta-laktamaz enzimlerini kalici olarak bloke etmez. Bu essiz

ozellik, genis spektrumlu etkinliginin bir parcasidir.

i i
HZNJ = H,N™
N + B-lactamase-ser-OH O. _N
\ Y
O OSO;Na B-lactamaseSer) OSOzNa

Avibactam sodium

Bakterinin stres algisi degisir.
Direnc gelistirme konusunda daha az "tesvik" & _°
edilir. Bu, uzun vadede ilacin etkinliginin
korunmasina yardimci olur.



121 derece 10 saat otoklavda  Nukleer reaktor sogutma
Pyrolobus fumarii havuzlarinda yasar
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Access
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Isolation of 3 250 million-year-cld
halotolerant bacterium from a primary salt
crystal

Russel W, vreslands, wiliam 0. Rosenzwaigh & Dernis W, Powars?

Bacterlo hove been found associated with o variety of

ancient samgles?, however few stedies are generally

accopted dus to questions about samplo quality and
contamination. When Cano and Borucié! isolated a strain of
Becillus sphaericus from an extinct bee trapped In 25-30 millon-
yoar-eld amber, carelul sample selaction and stringent
sterilization techniques were the keys to acceptance. Here we
report the isolstion and growth of & previously snrecognized
spore-forming bacterium (Bacillus species, designated 2-9-3)
from o brine inclasion within a 250 million-year-old salkt crystal
from the Permien Satado Formation. Complete gene sequences of
the 165 ribosomal DNA show that the arganisim is part of the
tineage of Bacilius and

Delicate crystal structores ond sedimentory features indicate the
salt has not recrystallized sinos formation. Samples weee rajactod
if brine inclusions showed physical sigas of pessible
cantaminetion. Surfaces of sait crystal samples were sterilized
with strong alkali and acid before extracting brines from
inclusions. reduce the

contaminetion to loss than 1 In 10,

Ugak yakitini besin kaynagi olan bakteriler

Microbiological Contamination in
Aircraft Fuel Tanks

Yeryliziinde yasamis canlilarin %99’u yok oldular.
Yaklasik 4 milyar yildir diinyadalar



Mikroorganizmalar vs Antibiyotikler

e Boyle bir canliyi antibiyotikler durdurabilir mi?




Mikroorganizmalar vs Antibiyotikler

e Antibiyotik baskisinda dnce direncli sonra antibiyotik bagimli hale gelen

mikroorganizmalar.

www.nature.com/scientificreports

SCIENTIFIC REPg}RTS

H08-391R
(colistin-resistant)

H08-391

(WT, colistin-susceptible)
H08-391D H08-391D-R

° t.‘v

(colistin-dependent) (colistin-resistant)

Figure 1. Colistin disc diffusion assays showing the development of colistin-dependent and -resistant mutants
from the colistin-susceptible wild-type (WT) strain, H08-391. From a colistin-susceptible strain, H08-391,a
colistin-resistant (H08-391R) and -dependent mutant (H08-391D) were selected in vitro using culture media
containing 10 mg/L colistin. HO8-391D-R was derived from the colistin-dependent mutant, H08-391D, through
subsequent passages in the absence of colistin selection pressure, and exhibited the colistin-resistant phenotype.



Mikroorganizmalar vs Antibiyotikler

* Antibiyotik baskisinda, once direncli sonra antibiyotik bagiml hale gelen

mikroorganizmalar.

ADVANCED
FULL PAPER SCIENCE

www.advancedscience.com

Polymyxins Bind to the Cell Surface of Unculturable
Acinetobacter baumannii and Cause Unique Dependent

Resistance




Mikroorganizmalar vs Antibiyotikler

e Antibiyotik baskisinda dnce direncli sonra antibiyotik bagimli hale gelen

mikroorganizmalar.

International Journal of (\
Molecular Sciences M Dsy

Article

Colistin Dependence in Extensively Drug-Resistant
Acinetobacter baumannii Strain Is Associated with ISAjo2 and
ISAbal3 Insertions and Multiple Cellular Responses

Sherley Chamoun ', Jenny Welander %, Mihaela-Maria Martis-Thiele 13", Maria Ntzouni 4, Carina Claesson ?,
Elena Vikstrom ! and Maria V. Turkin:

Ab-S




Mikroorganizmalar vs Antibiyotikler

* Antibiyotik baskisinda dnce direncli sonra antibiyotik bagimli hale gelen

mikroorganizmalar.

* Beta-laktam Bagimhligi

Glikopeptid Bagimhlig

Aminoglikozid Bagimliligi

Rifampisin Bagimlihgi

Fluorokinolon Bagimhhgi



Duyarllik testlerinin sinir degerleri nasil belirlenir?

e Sinir degerlerin belirlenmesi, farmakolojik, klinik ve mikrobiyolojik verilerin karmasik bir
analizini gerektirir.

e 1929 “Broth dilution” teknigi ve MIC tespiti




Duyarllik testlerinin sinir degerleri nasil belirlenir?

* Sinir degerlerin belirlenmesi, farmakolojik, klinik ve mikrobiyolojik verilerin karmasik bir

analizini gerektirir.

1967 2005

s ®ICLS

1997 = 2009
EUROPEAN COMMITTEE EUCAST klinik esik
E U CA S T ON ANTIMICROBIAL degerleri Tarkiye'de ilk
SUSCEPTIBILITY TESTING
olarak 2014 yilindan

European Society of Clinical Microbiology and Infectious Diseases L.
° g & itibaren kullanilmaya

baslanmistir.



Duyarllik testlerinin sinir degerleri nasil belirlenir?

* EUCAST kilavuzunun kullanildigi Glkeler

Implementation of EUCAST breakpoints/guidelines, January 2024

|% Laboratories on EUCAST guidelies

B >90% L4
50-90%
[110-50%
[ <10%

Countries not on the map: South Africa USA



Duyarllik testlerinin sinir degerleri nasil belirlenir?

* Benzersiz esik deger belirleme yontemi ile EUCAST baskinhgi artiyor
e Epidemiolojik Kesme Degerleri (ECOFF) hesaplamasi, antimikrobiyal duyarhlik testlerinde

cok dnemli bir rol oynar.

Fig. 9.3 Trends in AST guidelines used by CAESAR EQA participating laboratories, 2013-2017

@ cucast

Percentage of participating laboratories

Q/e’

2013 2014 2015 2016 2017

Year

Central Asian and Eastern European Surveillance of Antimicrobial Resistance Annual report 2018
www.euro.who.int



ECOFF (Epidemiological Cutoff Value)

e ECOFF, bir antibiyotige karsi dogrudan diren¢ mekanizmasi olmayan
(dogal popilasyona ait) mikroorganizmalarin en yiksek minimum inhibitor

konsantrasyonu (MIC) degerini ifade eder.

Benzylpenicillin / Streptococcus pyogenes
EUCAST MIC Distribution - Reference Database

MIC distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance

Organism with MIC above ECOFF:
- erroneous identification

- erroneous MIC-determination

- resistance mechanism

If the wild type distribution of
the species is deemed a good
target for the drug, the ECOFF
is the lowest possible value for
the clinical breakpoint.
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ECOFF (Epidemiological Cutoff Value)

Contents lists available at ScienceDirect C M I
s > : : LINICAL
Clinical Microbiology and Infection A
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EUCAST veritabani, 1950’lerden bu yana toplanan izolatlarin verilerini icerir.
- Toplum sagligi merkezlerinden ya da halktan alinan ornekler

- Tarim ve hayvancilik sektoriinden alinan érnekler

- Cevresel suslar, dogrudan dogal ortamlardan (toprak, su kaynaklari vb.)

- Antibiyotik kullaniminin yayginlasmadigi donemlerde toplanmis olan izolatlar
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e ECOFF verileri

— MIC EUCAST Login
MIC distributions for Klebsiella pneumoniae, 2024-09-27
Species: Klebsiella pneumoniae (Method: MIC)

Confidence
interval

Amikacin 0 0 0 0 0 0 0 14 ‘ 373 15348 CECMRCLE 612 104 21 6 26 77 15 12010 8 2-8

Amoxicillin-clavulanic acid

0.002 0.004 0.008 0.016 0.03 0.06 0.125 0.25 0.5 1 2 4 8 16 32 64 128 256 512 Distributions Observations (T)ECOFF

(fixed) 0 0 0 0 0 0 0 0 0 543 704 334 175 77 46 33 47 105 86 2 2150 ID

Ampicillin 0 0 0 0 0 0 2 1 5 44 M8 174 655 2821 10665 609 126 863 99 10 16182 D 0.06 - 256
Ampicillin-sulbactam (fixed) 0 0 0 0 0 0 0 0 2 10 24 4 5 3 0 0 2 0 0 1 50 ID
Ampicillin-sulbactam (ratio) 0 0 0 0 0 0 6 4 24 836 653 1659 727 273 299 655 22 167 88 3 5413 ID

Aztreonam 0 0 0 0 83 | 127 79 25 10 4 8 3 7 5 12 53 0 0 0 1 416 ID
Aztreonam-avibactam 0 0 0 285 127 54 4 6 3 7 6 0 0 5 26199 0.5 0.25 -1
Cefadroxil 0 0 0 0 0 0 0 0 0 0 0 0 21 3 12 0 0|0 |0 1 64 ID

Cefalexin 0 0 0 0 0 0 0 0 0 0 0 4 44 7 9 DO RO 1 64 ID

Cefaloridine 0 0 0 0 0 0 0 0 10 0 0 0 O 1 64 ID

Cefalothin 0 0 0 0 0 0 0 0 m- 48 18 3 1 4 4 738 (16) 4-32
Cefazolin 0 0 0 0 0 0 0 0 -ﬂ 17 8 12 1 5 1 0 5 208 4 1-8
Cefepime 0 0 170 | 1940 (1980 | 513 Neri:BEN(:t:] 138 143 176 243 283 323 352 215 723 32 7830 0.125 0.06 - 0.25

Cefepime-clavulanate 0 0 0 4 13 30 10 2 0 0 0 0 0 0 0 0 0 0 0 2 59 ID

VRGNS 0 ERNRTCMPT RPN 204 13 48 25 25 31 19 32 52 68 0 0 8 4492 0125  0.06-0125
enmetazobactam-8

o
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ECOFF (Epidemiological Cutoff Value)

« Ornegin, E. coli ve gentamisin {izerine yapilan bir calismada, 82 farkli katki ile toplanan
80.000’e yakin MIC degeri analiz edilmistir. ECOFF degerlerinin glvenilir olmasi icin bu

tarz buyuk veri setleri gereklidir.

= MIC EUCAST Login
0.002 0.004 0.008 0.016 0.03 0.06 0.125 0.25 0.5 1 2 4 8 16 32 64 128 256 512 Distributions Observations (T)ECOFF Cc::::c::lc €

Enterobacter agglomerans 0 0 0 0 0 1 5 43 5 0 0 0 0 0 0 0 0 0 o] 1 54 ID

Enterobacter cloacae - 0 - 87 124 N 19 103 50 52 60 34 7334 2 05-2
Enterococcus avium 0 0 0 0 0 0 0 1 0 9 7 2 1 0 0 0 0 0 0 1 20 -

Enterococcus casseliffavus 0 0 0 0 0 0 0 0 0 0 12 8 0 0 0 0 0 0 0 1 20 -

Enterococcus durans 0 0 0 0 0 0 0 0 0 1 3 10 6 0 0 0 0 0 0 1 20 -

Enterococcus faecalis 0 0 0 0 0 n 57 69 686 25 4513 64 32-128
Enterococcus faecium 0 0 0 0 0 0 0 m 83 | 555 (1147 | § 13 11 46 320 24 2863 32 16 - 64
Enterococcus gallinarum 0 0 0 0 0 0 0 0 0 0 6 8 6 0 0 0 0 0 0 1 20 -

Enterococcus hirae 0 0 0 0 0 0 0 0 -nm 28 0 0 0 2 9 588 32 4-32
Enterococcus lactis 0 0 0 0 0 0 0 0 0 0 0 4 16 0 0 0 0 0 0 1 20 -

Enterococcus mundtii 0 0 0 0 0 0 0 0 0 0 0 4 7 0 0 0 0 0 0 1 n -

Enterococcus raffinosus 0 0

0 0 0 0 0 0 0 4 12 1 K 0 0 0 0 0 0 1 =5 -
Escherichia coli 0 0 nmnm 32023l20499 @ 799 1362 3725 6360 512 138 166 70 82 @ 2 1-2
Escherichia coli ATCC

0 0 0 0 0 1 63 34 7

25922 0 0 0 0 0 0 0 0 2 105 ID

Escherichia coli NCTC

13846 0 0 0 0 0 0 0 0 54 58 8 0 0 0 0 0 0 0 0 2 120 ID
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* Direnc ve Duyarliigin Ayrimi: ECOFF degerleri, antibiyotige direncli olan izolatlari
tespit etmek icin temel bir referans noktasi saglar.
- ECOFF’un altinda kalan bakteriler, dogal populasyona aittir ve antibiyotige karsi
direncli degildir.
- ECOFF’un uzerinde kalan bakteriler ise potansiyel olarak diren¢ mekanizmasina

sahip olabilir.

e ECOFF klinik kirilma noktasi (clinical breakpoint) ile ayni anlama gelmez.
ECOFF, yalnizca dogal poplilasyonlari belirlemeye odaklanirken,

klinik kirllma noktalari hem farmakokinetik (PK) hem de farmakodinamik (PD) verileri

dikkate alarak klinik etkinligi degerlendirir.



ECOFF (Epidemiological Cutoff Value)

e CLSI'nin antimikrobiyal duyarlilik testlerinde belirledigi esik degerler (breakpoints),
genellikle klinik izolatlarin sonuclarina dayanir.

e Bu calismalar, cesitli klinik izolatlar lizerinde elde edilen verileri, farmakokinetik ve
farmakodinamik verilerle birlestirir.

* Klinik sonuclar ve tedavi basarisina odaklanir.
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Tehlike kapimizda!

Tetanus
60,000

Road traffic
accidents

1.2 million

Measles
130,000

Diarrhoeal
disease

1.4 million

e 2050 yilinda beklenen 6lim vyilda 10 milyon kisi.

AMR in 2050
10 million

Cancer
8.2 million
AMR now /
700,000
(low estimate)
Cholera
100,000—
120,000

Diabetes
1.5 million



Direnci Nasil Yavaslatabiliriz?

3. Turk-Alman Transplantasyon Gunleri, 2015

Trinad Chakraborty

Institute for Medical Microbiology

German Centre for Infection Research Justus-
Liebig-University Giessen Germany



Direnci Nasil yavaslatabiliriz?

Etkin Antimikrobiyal tedavi icin daha fazla veri

JUSTUS-LIEBIG-
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Diagnostic Report: Acinetobacter baumannii
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Assessment

known outbreak strain AB0057. Nc
Hygiene: Single patient isolation recommended.
Treatment options: Tetracyclin, Tigecyclin, Colistin (inhalative) 18
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