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Odiilii aldiginda galigtign kurum: Oxford Universitesi, Oxford,
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Figure 1 An advertisement by Schenley Laboratories Inc.

By 1944, laboratories across the country were increasing penicillin
production. Schenley's advertisement stated, "When the thunderous
battles of this war have subsided to pages of silent print in a history
book, the greatest news event of World War Il may well be the
discovery and development of penicillin." Credit: Research and
Development Division, Schenley Laboratories Inc, Lawrenceburg,
Indiana, USA.
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Box 2.4. Priority pathogens

In 2017 WHO published a list of priority pathogens (Tacconelli et al., 201837;) for which
urgent action is needed. This list divided pathogens into critical, high, and medium
priority groups according to the threat level each poses to human health. Bacteria and
specific antibiotic resistances, according to priority category, are:

Critical priority pathogens:

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

Enterobacteriaceae, carbapenem-resistant, third-generation cephalosporin-
resistant

High priority pathogens:

Enterococcus faecium, vancomycin-resistant

Staphyvlococcus aureus, methicillin-resistant, vancomycin intermediate and
resistant

Helicobacter pylori, clarithromycin-resistant
Campylobacter spp., fluoroquinolone-resistant
Salmonella spp., fluoroquinolone-resistant

Neisseria gonorrhoeae, third generation cephalosporin-resistant, fluoroquinolone-
resistant

Medium priority pathogens:

Streptococcus pneumoniae, penicillin-non-susceptible
Haemophilus influenzae, ampicillin-resistant

Shigella spp., fluoroquinolone-resistant



E. coli: 3. Kusak Sefalosporin Direnci
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Level B data: the data provide an indication of the resistance patterns presentin clinical settings in the country or area, but the proportion of resistance should be interpreted with care. Improverments are needed to
attain a more valid assessment of the magnitude and trends of AMR in the country or area. For more information about levels of evidence, see section 4.2 Levels of evidence are only provided for CAESAR countries
and areas.

EARS-Net countries: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, lceland, Ireland, [taly, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Narway, Poland, Portugal, Romania, Slovakia, Slavenia, Spain, Sweden, United Kingdomn.

CAESAR countries and areas: Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Georgia, Kazakhstan, Kyrgyzstan, Montenegro, the Republic of Moldova, the Russian Federation, Serbia, Switzerland,
Tajikistan, The former Yugoslav Republic of Macedonia, Turkey, Turkmenistan, Ukraine, Uzbekistan and Kosove (in accordance with United Nations Security Council resolution 1244 (1999))

Data sources: 201 & data from the Central Asian and Eastern European Surveillance of Antimicrobial Resistance (CAESAR, @WHO 2017) and 2016 data from the European Antimicrobial Resistance Surveillance
Network (EARS-Net, @ECDC 2017).
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E. coli: Karbapenem Direnci
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No data or <10 isolates
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# Level B data

IEEECDN

Luxembourg
Malta

Level B data: the data provide an indication of the resistance patterns presentin clinical settings in the country or area, but the proportion of resistance should be interpreted with care. Improvements are needed to
attain a more valid assessment of the magnitude and trends of AMR in the country or area. For more information about levels of evidence, see section 4.2 Levels of evidence are only provided for CAESAR countries
and areas

EARS-Net countries: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, United Kingdom.

CAESAR countries and areas: Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Georgia, Kazakhstan, Kyrgyzstan, Montenegro, the Republic of Moldova, the Russian Federation, Serbia, Switzerland,
Tajikistan, The former Yugoslav Republic of Macedonia, Turkey, Turkmenistan, Ukraine, Uzbekistan and Kosovo (in accordance with United Mations Security Council resolution 1244 (1999))

Data sources: 2016 data from the Central Asian and Eastern European Surveillance of Antimicrobial Resistance (CAESAR, ®WHO 2017) and 2014 data from the European Antimicrobial Resistance Surveillance
Network (EARS-Net, @ECDC 2017)
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K.pneumonia: MDR (3. Kusak Sef, FQ, AG)
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Luxembourg
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Level B data: the data provide an indication of the resistance patterns presentin clinical settings in the country or area, but the proportion of resistance should be interpreted with care. Improvements are needed to
attain a more valid assessment of the magnitude and trends of AMR in the country or area. For more information about levels of evidence, see section 4.2 Levels of evidence are only provided for CAESAR countries
and areas

EARS-Net countries: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, lceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
MNetherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, United Kingdom

CAESAR countries and areas: Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Georgia, Kazakhstan, Kyrgyzstan, Montenegro, the Republic of Moldova, the Russian Federation, Serbia, Switzerland,
Tajikistan, The former Yugoslav Republic of Macedonia, Turkey, Turkmenistan, Ukraine, Uzbekistan and Kesovo (in accordance with United Nations Security Council resolution 1244 (1999))

Data sources: 2016 data from the Central Asian and Eastern European Surveillance of Antimicrobial Resistance (CAESAR, @WHO 2017} and 2016 data from the European Antimicrobial Resistance Surveillance
Network (EARS-Net, @ECDC 2017).
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K.pneumonia: Karbapenem Direnci
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Luxembourg
Malta
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Level B data: the data provide an indication of the resistance patterns presentin clinical settings in the country or area, but the proportion of resistance should be interpreted with care. Improvemnents are needed to
attain a more valid assessment of the magnitude and trends of AMR in the country or area. For more information about levels of evidence, see section 4.2 Levels of evidence are only provided for CAESAR countries
and areas.

EARS-Net countries: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, United Kingdom.

CAESAR countries and areas: Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Georgia, Kazakhstan, Kyrgyzstan, Montenegro, the Republic of Moldova, the Russian Federation, Serbia, Switzerland,
Tajikistan, The former Yugoslav Republic of Macedonia, Turkey, Turkmenistan, Ukraine, Uzbekistan and Kosovo (in accordance with United Nations Security Council resolution 1244 (1999))

Data sources: 2016 data from the Central Asian and Eastern European Surveillance of Antimicrobial Resistance (CAESAR, @WHO 2017) and 2016 data from the European Antimicrobial Resistance Surveillance
Netwark (EARS-Net, @ECDC 2017).

-wauadeqJe) ‘7 614

1Sad

"y uels

1 seiuownaud

910Z ‘(¥VS3IVI Pue 19N-SyY3) uoibay ueadoing syj u



Acinetobacter: MDR (3. Kusak Sef, FQ, AG
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Luxembourg
Malta
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Level B data: the data provide anindication of the resistance patterns present in clinical settings in the country ar area, but the propartion of resistance should be inter preted with care. Improvernents are needed to
attain a more valid assessment of the magnitude and trends of AMR in the country or area. For more information about levels of evidence, see section 4.2 Levels of evidence are only provided for CAESAR countries
and areas.

EAR5-Net countries: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, lceland, Ireland, taly, Latvia, Lithuania, Luxembourg, Malta, the
Metherlands, Narway, Poland, Partugal, Romania, Slovakia, Slovenia, Spain, Sweden, United Kingdarm.

CAESAR countries and areas: Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Georgia, Kazakhstan, Kyrgyzstan, Mantenegro, the Republic of Moldova, the Russian Federation, Serbia, Switzerland,
Tajikistan, The farmer Yugoslav Republic of Macedonia, Turkey, Turkmenistan, Ukraine, Uzbekistan and Kosovo (in accordance with United Nations Security Council resolution 1244 (1999))

Data sources: 201 6 data from the Central Asian and Eastern European Surveillance of Antimicrobial Resistance ([CAESAR, @WHO0 2017) and 2016 data from the European Antimicrobial Resistance Surveillance
Network (EARS-Net, @ECDC 2017).
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MRSA: 2016
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Luxermnbouryg
Malta

Level B data: the data provide anindication of the resistance patterns presentin clinical settings in the country or area, but the proportion of resistance should be interpreted with care. Improvements are needed to
attain a more valid assessment of the magnitude and trends of AMR in the country or area. For more information about levels of evidence, see section 4.2 Levels of evidence are only provided for CAESAR countries
and areas.

EARS-Net countries: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, lceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, United Kingdom.

CAESAR countries and areas: Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Georgia, Kazakhstan, Kyrgyzstan, Montenegro, the Republic of Moldova, the Russian Federation, Serbia, Switzerland,
Tajikistan, The former Yugoslav Republic of Macedonia, Turkey, Turkmenistan, Ukraine, Uzbekistan and Kosovo (in accordance with United Nations Security Council resolution 1244 (1999))

Data sources: 2016 data from the Central Asian and Eastern European Surveillance of Antimicrobial Resistance ICAESAR, @WHO 2017) and 2016 data from the European Antimicrobial Resistance Surveillance
Network (EARS-Net, @ECDC 2017).
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OECD Health Policy Studies

Stemming the Superbug Tide
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Figure 2.2. Infections by microbes susceptible to the development of resistance
in OECD countries
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Note: The graph includes the followmng infections: gonococcal, chlamydial, lower respiratory, syphilis,
tuberculosis, whoopmg cough, paratyphoid fever, typhoid fever, and menmgitis.
Source: IHME (2018g;).



Figure 2.3. The decline in antibiotic R&D

NMumber of new antibiotics approved by the FDA Number of big pharma companies with an active anfibiotic
R&D pipeline
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Source: OECD, WHO, FAO and OIE (2017;9)).



Figure 2.4. Timeline of antibiotic discovery and detection of antibiotic resistance

Antibiotic Date Years to resistance discovery
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“Antibiyotik direnci modern
tibbin sonunu getirebilir”

Dr. Margaret Chan
Diinya Sadhk Orgditii Direktérii
16 Mart 2012



Attributable deaths and disability-adjusted life-years caused @ &
by infections with antibiotic-resistant bacteria in the EU and C
the European Economic Area in 2015: a population-level

modelling analysis

rosshark

Alessandro Cassini, Liselotte Diaz Hogberg, Diamantis Plachouras, Annalisa Quattrocchi, Ana Hoxha, Gunnar Skov Simonsen, m
Mélanie Colomb-Cotinat, Mirjam E Kretzschmar, Brecht Devleesschauwer, Michele Cecchini, Driss Ait Ouakrim, Tiago Cravo Oliveira,
Marc ] Struelens, Carl Suetens, Dominique L Monnet, and the Burden of AMR Collaborative Group™
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Figure 1: Infections with antibiotic-resistant bacteria, EU and European Economic Area, 2015
Diameter of bubbles represents the number of disability-adjusted life-years. ColRACl=colistin-resistant Acinetobacter spp. CRACl=carbapenem-resistant

Acinetobacter spp. MDRA Cl=multidrug-resistant Acinetobacter spp. VRE=vancomycin-resistant Enterococcus faecalis and Enterococcus faecium. ColREC=colistin-resistant
Escherichia coli. CREC=carbapenem-resistant E coli. 3GCREC=third-generation cephalosporin-resistant E coli. ColRKP=colistin-resistant Klebsiella pneumoniae.
CRKP=carbapenem-resistant K pneumoniae. 3GCRKP=third-generation cephalosporin-resistant K pneumoniae. ColRPA=colistin-resistant Pseudomonas aeruginosa.
CRPA=carbapenem-resistant P aeruginosa. MDRPA=multidrug-resistant P aeruginosa. MRSA=metidillin-resistant Staphylococcus aureus. PRSP=penidillin-resistant
Streptococcus pneumoniae. PMRSP=penicillin-resistant and macrolide-resistant 5 pneumoniae.
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[ Third-generation cephalosporin-resistant Echerichia coli and Klebsiella pneumoniae*1,
aminoglycoside-resistant and fluoroquinolone-resistant Acinetobacter spp*, and
Pseudomonas aeruginosa® resistant to at least three antimicrobial groups
3 Carbapenem-resistant or colistin-resistantE coli, K pneumoniae, Acinetobacter spp, and P aeruginosa
3 Meticillin-resistant Staphylocaccus aureus
[ Vancomycin-resistant Enterococcus faecalis and Enterococcus faecivm
[ Penicillin-resistant and combined penicillin and macrolide-resistant Streptococas pneumonie
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Figure 3: Burden of infections with antibiotic-resistant bacteria in DALYs, EU and European Economic Area, 2015

Error bars are 95% uncertainty intervals. Greece did not report data on 5 pneumoniae isolates to the European Antimicrobial Resistance Surveillance Network in 2015. DALY rates are age-standardised to
limit the effect of demographic differences across countries; numbers of cases and deaths are not age-standardised. DALYs=disability- adjusted life-years. "Excludes those resistant to carbapenem or
colistin. 1In 2015, most of the third-generation cephalosporin-resistant E coli (88-6%) and K pneumoniae (85-3%) isolates reported to the European Antimicrobial Resistance Surveillance Network

produced an extended-spectrum B-lactamase.®
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Figure 4: Model estimates of the burden of infections with selected antibiotic-resistant bacteria of public
health importance in DALYs per 100 000 population, EU and European EconomicArea, 2015
Greece did not report data on S pneumoniae isolates to the European Antimicrobial Resistance Surveillance

Network in 2015. DALYs=disability-adjusted life-years.



Figure 4.5. Average annual number of extra hospital days associated AMR — 2015-2050
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Figure 4.6. Annual health care expenditure associated with AMR — 2015-2050
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Figure 2.5. Factors influencing bacterial resistance, bacterial infections,
and resistant infections
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Antimicrobial

Agents

ELSEVIER International Journal of Antimicrobial Agents 21 (2003) 308-312

www.ischemo.org

Evaluation of antibiotic use in a hospital with an antibiotic restriction
policy

Ayse Erbay®*, Aylin Colpan®, Hiirrem Bodur® Mustafa A. Cevik®, Matthew
H. Samore®, Onder Ergoniil®

? Ankara Numune Education and Research Hospital, Department of Infectious Diseases and Clinical Microbiology, Ankara, Turkey
® University of Utah, School of Medicine, Department of Internal Medicine, Division of Clinical Epidemiology, Salt Lake, UT, USA

1) Agree with choice of antibiotic, but dosage was
inappropriate per literature

2) Disagree with choice of antibiotics because the
spectrum of the antibiotics were overlapped

3) Disagree with choice of antibiotic because the
spectrum was not broad enough

4) Disagree with choice of antibiotic because the
spectrum was overly broad

5) Disagree with choice of antibiotic because an
equally effective drug was available at a lower cost

6) Disagree with need for an antibiotic.



Table 1
Resistance rates of some Gram-negative microorganisms in ANERH in 2000

Klebsiella spp. (o) E. coli (%) Pseudomonas spp. (%) Acinetobacter spp. (Vo)

Cefotaxime 80.0 56.0 934 100

Ceftazidime 76.3 493 62.6 96.3
Cefoperazone—sulbactam 594 50.0 50.0 50.0
Ticarcillin—clavulanate 84.8 814 76.7 85.7
Piperacillin—tazobactam 57.1 257 426 82.8
Cefepime 56.9 395 57.1 71.9
Imipenem 6.9 24 314 392
Gentamicin 66.6 58.0 65.2 88.0
Amikacin 45.7 20,0 36.9 70.3
Ciprofloxacin 56.6 576 46.5 80.0

Erbay A, Colpan A, Bodur H, Cevik MA, Samore MA, Ergonul O. IJAA 2003
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Risk factors for ciprofloxacin resistance among Escherichia coli
strains isolated from community-acquired
urinary tract infections in Turkey

Hande Arslan', Ozlem Kurt Azap'#, Onder Ergoniil* and Funda Timurkaynak' on behalf of the
Urinary Tract Infection Study Group’

E. coli (komplike olmayan) cipro R: %20
E. coli (komplike) cipro R: %38

Clinical Infectious Diseases Advance Access published December 3, 2014

10 YIL SONRA (2015)

Emerging Escherichia coli O25b/ST131 Clone
Predicts Treatment Failure in Urinary Tract

Infections
E. coli (komplike olmayan) cipro R: %39

Fusun Can,' Ozlem Kurt Azap,? Ceren Seref,! Pelin Ispir,' Hande Arslan,? and Onder Ergonul®

'Department of Medical Microbiology, Kog University, School of Medicine, Istanbul, Department of Infectious Diseases, Baskent University, School of
Medicine, Ankara, and *Department of Infectious Diseases, Kog University, School of Medicine, Istanbul, Turkey



Journal of Hospital Infection xxx (2016) 1-5

Available online at www.sciencedirect.com

Journal of Hospital Infection
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Antibiotic resistance rates in healthcare-associated Gram-negative bloodstream infections

Bacteria Carbapenem Fluoroquinolones Third-generation cephalosporins Aminoglycosides Colistin
N (%) N (%) N (%) N (%) N (%)
Acinetobacter baumannii 239 (94) 240 (94) 247 (97) 187 (73) 15 (6)
Klebsiella pneumoniae 88 (40) 130 (60) 159 (72) 56 (25) 14 (6)
Escherichia coli 13 (6.4) 128 (63) 143 (71) 47 (23) 0
Pseudomonas aeruginosa 32 (43) 36 (49) 37 (51) 19 (26) 1(1)
Enterobacter cloacae 5 (16) 6(19) 16 (53) 5(16) 0
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Table |
Antibiotic resistance rates in 1556 episodes of healthcare-associated Gram-negative bacteraemia

Species N (%) of isolates that were resistant to:

Carbapenems  Fluoroquinolones Third-generation cephalosporins  Aminoglycosides Colistin

Acinetobacter baumannii N = 437 401 (91.8) 389 (89.0) 410 (93.8) 310 (70.9) 9(2.1)
Klebsiella pneumoniae N = 416 216 (51.9) 266 (63.9) 320 (76.9) 200 (48.1) 67 (16.1)
Escherichia coli N = 339 34 (10.0) 189 (55.8) 203 (59.9) 103 (30.4) 3(0.9)
Pseudomonas aeruginosa N = 205 88 (42.9) 102 (49.8) 103 (50.2) 65 (31.7) 18 (8.8)

Enterobacter cloacae N = 159 37 (23.3) 46 (28.9) 59 (37.1) 51 (32.1) 9 (5.7)




SnapShot: Antibiotic Resistance




Table 2.1. Antibiotic targets and resistance mechanisms

Resistance mechanism Action
Effiux pumps Pumps antibiotic out of cell before it reaches target
Immunity and Bypass Antibiotics or antibiotic targets bound by proteins preventing
antibiotic binding
Target modification Antibiotic targets are modified to prevent antibiotic binding
Inactivating enzymes Destroys antibiotic through catalysation

Effective against

Fluoroquinolones
Aminoglycosides
Tetracyclines
Beta-lactams
Macrolides
Tetracyclines
Trnmethroprim
Sulfonamides
Vancymycin
Fluoroquinoclones
Rifamycins
Vancymycin
Penicillins
Macrolides
Aminoglycosides
Beta-lactams
Aminoglycosides
Macrolides
Rifamycins

Source: Adapted from Wright (20103sp).
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Total patients

n=249000
Patients with HAI
n=3397
K. pneumonige ‘
n=659 (19%)
Colistin susceptible Colistin resistant
n=533 (81%) n=126 (19%]
Fatal cases: 125 _
CER: 73% Exluded: 11
n=115%
Fatal cases: 70
CFR: 61%

Figure 1. Flow chart for included ColR-Kp cases. CFR, case fatality rate.
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Figure 2. Minimum spanning tree of ColR-Kp by MLST ST and gene dllele profiles. Each node within the tree represents a single 5T. The area of the
nodes is proportional to the number of isolates within each node; the proportions of fatal and survived cases are depicted as pie charts. The edge
lengths between the node pairs are proportional to the number of different alleles out of seven MLST genes between two connected STs. Each node
is labelled with the corresponding ST; the number of isolates and the 30 day mortality rate are given in parentheses.
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Table 4. Predictors of ST101 presence in patients infected with ColR-Kp

Univariate analysis

Adjusted analysis®

OR Cl P OR CI P
Female 1.2 0.53-2.72 0.705 - - -
ICU stay 1 0.3-3.25 =0.999 - - -
Bacteraemia 0.8 034-1.75 0.564 - - -
Comorbidity 0.8 034-2.03 0.681 - - -
VAP 2.2 0.98-5.17 0.057 2.0 0.67-6.14 0216
Prior colistin use within the last 3 months 0.6 0.27-1.39 0.254 - - -
Carbapenem resistance 39 0.6-42.49 0.12 - - -
Empirical carbapenem 0.7 0.29-1.48 0.342 - - -
NDM-1 0.0 0.00-0.08 =0.001 0.0 0.00-infinity 0.992
OXA-48 143 3.79-81.64 =0.001 6.0 1.09-36.60 0.038
mgrB alteration 22.8 6.82-100.59 <0.001 12.9 3.66-54.37 <0.001

“We included variables with a univariate P value of <0.1 for ST101 presence in the multivariate analysis.
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Figure 5.1. National AMR action plans among OECD, G20, and other EU countries
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Figure 5.2. Stewardship programmes among OECD, G20, and other EU countries
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Figure 5.3. Awareness campaigns among OECD, G20, and other EU countries
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What’s got you sick?

Common Condition

Antibiotics
. Bacteria . Needed?

(((I

Strep throat Yes
Whooping cough Yes
Urinary tract infection Yes
Sinus infection v Maybe
Middle ear infection \/ Maybe

Bronchitis/chest cold
(in otherwise healthy children
and adults)*

A\
z
%

Common cold/runny nose \/ No

Sore throat (except strep) V No

Flu V No

* Studies show that in otherwise healthy children and adults, antibiotics for bronchitis won’t help you feel better.
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