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Klebsiella species
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World Health
Organization

WHO PRIORITY PATHOGENS LIS1
FOR R&D OF NEW ANTIBIOTICS

Priority 1: CRITICAL?

Acinetobacter baumannii, carbapenem-resistant

Pseudormonas aeruginosa, carbapenem-resistant

Enrerobacreriaceae®, carbapenem-resistant, 3™ generation
cephalosporin-resistant

Priority 2: HIGH

Priority 3: MEDIUM

Srmreprococcus pneumoniae, penicillin-non-susceptible
Haemophilus influenzae, ampicillin-resistant
Shigella spp., fluoroguinolone-resistant
# Mycobacteria (including AMycobacternum tuberculosis, the cause of human tuberculosis), was not

subjected to review for inclusion in this priontization exercise as it is already a globally established
priority for which innovative new treatments are urgently needed.

* Enterobacteriaceaes include: Klebsiella pneumonia, Eschernichia coli, Entercbacter spp., Serratia spp.,
Froteus spp., and Frovidencia spp, Worganella spp.

http://www.who.int/medicines/publications/WHO-PPL-Short_Summary_25Feb-ET_NM_WHO.pdf?ua=1



ANTIBIOTIC RESISTANCE THREATS
IN THE UNITED STATES
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Urgent Threats

Carbapenem-resistant Acnetobactar

i
B Candida aurs (T surs)

B Costrchonses difficile (T, dificle)
B Carbapenam-resistant Enfercbactonaceaa (CRE)

B Drug-resistant Naissena qonamhosas (N, gonamhosag)

Serious Threats _
A Concerning Threat
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2050 icin Ongérii ???

The impact of antimicrobial resistance in 2050

Death attributable to antimicrobial resistance every year by 2050 in different
countries [1]

DEATHS PER ANNUM FOR ANTIMICROBIAL RESISTANT INFECTIONS
AND OTHER CAUSES BY 2050 1N MiLLons. [1) anD HTTR:// AMR-
REVIEW.ORG/

Cancer 82

Antimicroblal resistant infections

Bassetti M, et al. Intensive Care Med 2017; 43 (10):1464-75
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3. GLASS Verileri

e 2019 yilina ait
* 66 Ulke katilimli (TR haric)

* Kan Idrar Gaita Servikal-Uretral
-E. coli -Salmonella spp. -N. gonorrhoeae
-K. pneumoniae -Shigella spp.

Orneklerinden antimikrobiyal duyarlilik testinin yapildigi
2.164.568 hasta dahil



GLASS

Fig 1.2 Map of enrolment in GLASS-AMR (by the end of April 2020)

Il Enrolled in both AMR and AMC X -
B Enrolled in AMR

= Enrolled in AMC

1 Not Enrolled

[ Not Applicable

The boundaries and names shown and the desgnations used on this map do not imply the expressian of
any opinion whatsoever on the part of the World Health Organization concerning the legal status of any
country, tarritory, Sty or area or of its autheritios, or concarning the delimitation of its frontiers or
boundaties. Dotted and dathed lines on maps represent approximate border lines for which thare may not
yet be full agree ment.
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Table 2.2, Numbers of infected patients and patients with AST results reported to GLASS

INFECTION | TOTAL PATHOGEN NUMBER OF INFECTED PATIENT S (BY PATHOGEN) NUMBER OF | PATHOGEN NUMBER OF PATIENTS WITH
SITE NUMBER OF PATIENTS AST RESULTS (BY PATHOGEN)*
INFECTED WITH AST
PATIENTS RESULTS
COMMUNITY [ HOSPITAL | UNKNOWN | TOTAL COMMUNITY | HOSPITAL | UNKNOWN | TOTAL
Bloodsyeam 441794 | Acinetobecier spp 1780 2736 12922 17438 426010 | Acinetobacier spo. 1495 2464 11526 15485
£ colf 4999 35974 144700 | 229614 E colf 46788 35544 142140 | 224472
K pneurnonae 15306 15455 44279 75040 K. pneurmonise 14 465 14951 42088 71504
Samonalile spp 2947 334 7907 11188 Salmonalia spo 1528 n 7m 89
S aweus 12030 17 408 60 054 9 492 S aureus 10325 17007 59 28 87060
S pneumoniae 36827 1274 141 19022 S pnevmoniae 3261 123% 1400 18578
Urinary tract 1888 545 | £ colf 405 %42 164385 | 1121325 | 1691652 | 1705167 | £ colf 293063 157075 | 1079508 | 1520 646
K pneumoniae 64571 42206 90116 | 196893 K preumonioe 51154 40 541 8382 17581
Gastroenterc 17061 | Samonalls spp 2630 257 9269 12156 1502 | Salmonellaspo 1966 10 87 10325
Shigelis spp. 35 42 4483 4905 Shigesia spo 59 pe 439 4704
Gemtal 18572 | N gonorthoeae 16336 1 2235 18 572 18362 | N gonormhoese 16195 0 2167 18 362
Total 2365972 574 483 280072 | 1511417 | 2365972 | 2164 568 440 59 269260 | 1454701 | 2164568

# For one of more andbiotca maudmd by GLAS Steporting




Acinetobacter spp.

2.1.4.1 Bloodstream infections

Blood - Acinetobacter spp.
Antibiotic / Number of reporting countries, territories and areas*

Aminoglycosides Carbapenams
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*Rates are shown only if results were reported for > 10 patients and for pathogen-antibiotic combinations with > 10 AST results and < 30% unknown
results. Single antibiotic results are shown only if data were submitted by at least 503 of the countries reporting on the specimen-pathogen cambination.



E.coli //Qs%ﬂ

Blood - E. coli
Antibiotic / Number of reporting countries, territories and areas*

Carbapenems Fluoraquinolones Third-generation cephalosporins
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*Rates are shown cnly if results were reported for > 10 patients and for pathogen—antibiotic combinations with > 10 AST results and < 30% unknown
results, Single antiblotic results are shown enly if data were submitted by at least 50% of the countries reporting on the specimen-pathogen combination,
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K.pneumoniae

Biood - K. Pneumoniae
Antibiotic / Number of reporting countries, territories and areas*

Carbapenams Fluoroguinolones Third-generation cephalosporins
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*Rates are shown only if results were reported for > 10 patients and for pathogen-antibiotic combinations with > 10 AST results and < 30% unknown
results, Single antibiotic results are shown only if data were submitted by at least 50% of the countries reporting on the specimen-pathogen combination.



Salmonella spp.

Blood - Salmonelia spp.
Antibiotic / Number of reporting countries, territories and areas*

Ceftriaxone Ceftazidime Ciprofioxacin Meropenem Imipenem
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*Rates are shown only if results were reported for > 10 patients and for pathogen—antibiotic combinations with > 10 AST results and < 20% unknown
results. Single antiblotic results are shown only if data were submitted by at least 50% of the countries reporting on the specimen-pathogen combination,



S.aureus

Blood - S. aureus
Antibiotic / Number of reporting countries, territories and areas*

Penicilinase-stable beta-lactams
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*Rates are shown only if results were reported for > 10 patients and for pathogen—antibiotic combinations with > 10 AST results and < 30% unknown
results. Single antibiotic results are shown only if data were submitted by at least 50% of the countries reporting cn the specimen-pathogen combination.
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S.pneumoniae

Blood - S. pneumoniae
Antibiotic / Number of reporting countries, territories and areas*

Penicillins
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*Rates are shown only if results were reported for > 10 patients and for pathogen=antibiotic combinations with > 10 AST results and < 30% unknown
results, Single antibiotic results are shown only if data were submitted by at least 50% of the countries reporting on the specimen-pathogen combination,



E.coli

2.1.4.2 Urinary tract infections

Urine-E. coli

Antibiotic / Number of reporting countries, territories and areas®

Cefepima Ceftriaxone  Ceftazidime  Cefotaxme Co-tnmoxazole Ampiallin  Ciprofioxacin  Meropenem Imipenem
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*Rates are shown only if results were reported for > 10 patients and for pathogen-antibiotic combinations with > 10 AST results and < 30% unknown
results, Single antiblotic results are shown only if data were submitted by at least 50% of the countries reporting on the specimen-pathogen combination,

Siprofloksasin %8.4 den %92.9 kadar degisiyor



K.pneumoniae

Urine - K. Pneumoniae
Antibiotic / Number of reporting countries, territories and areas*

Cefopime Coftriaxone Ceoftazidime Cofotaxrme Cotrimoxazole Ciprofloxacin Meroponem Imipenam Ertapenem
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*Rates are shown only If results were reported for > 10 patients and for pathogen-antibiotic combinations with > 10 AST results and < 30% unknown
results, Single antibiotic results are shown only if data were submitted by at least 50% of the countries reparting on the specimen-pathogen combination,
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Salmonella spp.

2.1.4.3 Gastroenteric infections

Stool - Salmonella spp.
Antibiotic / Number of reporting countries, territories and areas®

Ceftriaxone Ciprofloxacin
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*Rates are shown only if results were reported for > 10 patients and for pathogen—antibiotic combinations with > 10 AST results and < 30% unknown
results. Single antibiotic results are shown only if data were submitted by at least 50% of the countries reporting on the specimen-pathogen combination.



Shigella spp.

Stool - Shigella spp
Antiblotic / Number of reporting countries, territories and areas*

Ceftriaxone Cefotaxime Ciprofloxacin Levefioxacin Azithromycin
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*Rates are shown only if results were reported for > 10 patients and for pathogen-antibiotic combinations with > 10 AST results and < 30% unknown
results, Single antiblotic results are shown only if data were submitted by at least 50% of the countries reporting on the specimen-pathogen combination.



N. gonorrhoeae

2.1.4.4 Genital infections

Genital - N. gonorrhoeae
Antibiotic / Number of reporting countries, territories and areas*

Ceftriaxone Ciproficxacin Azithromycin Cefixime
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*Rates are shown only If results were reported for > 10 patients and for pathogen—antibiotic combinations with > 10 AST results and < 30% unknown
results, Single antibiotic results are shown only if data were submitted by at least 50% of the countries reporting on the specimen-pathcgen combination.
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E.coli

Izolatlarin yarisindan fazlasi en az bir antimikrobiyal gruba direncli

Cesitli antimikrobiyallere karsi kombine direng
Direnc yuzdeleri genellikle diistik
Karbapenem direnci nadir

Table 3.1. Escherichia coli. Total number of invasive isolates tested (N)* and percentage resistance (%) per phenotype,

EU/EEA countries, 2018

Fully susceptible

Single resistance (to indicated antimicrobial group)

Total (all single resistance)

Aminopenicillins

Fluoroguinolones

Other antimicrobial groups

Resistance to two antimicrobial groups

Total (all two-group combinations)

Aminopenicillins + fluoroquinolones

Amincpenicillins + third-generation cephalosporins

Aminopenicillins + aminoglycosides

Other antimicrobial group combinations

Resistance to three antimicrobial groups

Total (all three-group combinations)

Aminopenicillins + third-generation cephalosporins + fluoroquinolones
Aminaopenicillins + fluoroquinolones + aminoglycosides

Other antimicrobial group combinations

Resistance to four antimicrobial groups

Total (all four-group combinations)

Aminopenicillins + third-generation cephalosporins + fluoroquinolones + aminoglycosides
Other antimicrobial group combinations

Resistance to five antimicrobial groups

Aminopenicillins + third-generation cephalosporins + fluoroguinclones + aminoglycosides + carbapenems

& of the total are specified.

rences in the reporting countries.

sceptibility information for aminopenicillins, fluorogquinolones, third-generation

Number of isolates

cephalo

spor

49905

41526
38093
3211
222

13056
7964
2894
2039

159

9335
5967
2814

554

5938
5904
34

40

1s, aminoglycosides

Percentags ) of total**
41.7

34.7
31.8
2.7
0.2

10.9
6.6
2.4
1.7
0.1

7.8
5.0
23
0.5

5.0
4.9
€0.1

<0.1




E.coli

Surveillance of antimicrobial resistance in Europe 2018 SURVEILLANCE REPORT

Figure 3.6. Escherichia coli. Percentage (%) of invasive isolates with combined resistance to third-generation
cephalosporins, fluoroquinolones and aminoglycosides, by country, EU/EEA countries, 2018
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K.pneumoniae

izolatlarin 1/3 den fazlasi en az bir antimikrobiyal gruba direncli
Cesitli antimikrobiyallere karsi kombine direng

Direnc yuzdeleri E.coli den yiiksek

Karbapenem direnci %10 nun Uzerinde

Table 3.8. Klebsiella pneumoniae. Total number of invasive isolates tested (N)* and percentage resistance (%) per

phenotype, EU/EEA countries, 2018

Fully susceptible

Single resistance (to indicated antimicrobial group)

Total (all single resistance)

Third-generation cephalosporins

Fluoroquinolones

Other antimicrobial groups

Resistance to two antimicrobial groups

Total (all two-group combinations)

Third-generation cephalosporins + fluoroquinolones

Third-generation cephalosporins + aminoglycosides

Fluoroguinolones + aminoglycosides

Other antimicrobial group combinations

Resistance to three antimicrobial groups

Total (all three-group combinations)

Third-generation cephalosporins + fluoroquinolones + aminoglycosides
Third-generation cephalosporins + fluoroguinolones + carbapenems
Other antimicrobial group combinations

Resistance to four antimicrobial groups

Third-generation cephalosporins + fluoroquinolones + aminoeglycosides + carbapenems

s »1% of the total are specifiesd

L

popuiation differences in the reporting couniries.

mplete susceptibility information for fluoroquinolones, third-generation cephaio

ysporins,

(=

Percentage (%) of total**

aminogiycosides

22732

2624
1354
1064

206

2772
17590
525
401
96

6279
4978
1185

116

1799

and carbap

62.8

7.2
3.7
2.9
0.6

7.7
4.8
1.5
1.1
0.3

17.3
13.7
3.3
0.3

5.0

enems were included in




K.pneumoniae

Figure 3.11. Klebsiella pneumoniae. Percentage (%) of invasive isolates with resistance to carbapenems, by country,
EU/EEA countries, 2018
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K.pneumoniae

Surveillance of antimicrobial resistance in Europe 2018 SURVEILLANCE REPORT

Figure 3.12. Klebsiella 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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P.aeruginosa

Karbapenem direnci %5

Diger antimikrobiyallere karsi direng¢ orani daha dusuk

Table 3.14. Pseudomonas aeruginosa. Total number of invasive isolates tested (N)* and percentage resistance (%) per
phenotype, EU/EEA countries, 2018

Resistance pattern
Fully susceptible (to tested antibiotics) 12196 67.9
Single resistance (to indicated antimicrobial group)

Total (all single resistance types) 2311 12.9
Carbapenems 894 5.0
Fluorogquinolones 756 4.2
[Piperacillin £ tazobactam] 346 1.9
Aminoglycosides 21 1.2
Ceftazidime 104 0.6
Resistance to two antimicrobial groups

Total (all two groups combinations) 1360 7.6
[Piperacillin £+ tazobactam] + ceftazidime 571 3.2
Fluoroguinolones + aminoglycosides 246 1.4
Fluoroguinolones + carbapenems 181 1.0
Other antimicrobial group combinations 362 2.0
Resistance to three antimicrobial groups

Total (all three group combinations) 739 41
Fluoroguinolones + aminoglycosides + carbapenems 169 0.9
Other antimicrobial group combinations 570 3.2
Resistance to four antimicrobial groups

Total (all four group combinations) 616 3.4
[Piperacillin £ tazobactam] + fluoroquinolones + aminoglycosides + carbapenems 235 1.3
Fluoroguinolones + ceftazidime + aminoglycosides + carbapenems 139 0.8
Other antimicrobial group combinations 242 1.3
Resistance to five antimicrobial groups

[Piperacillin £ tazobactam] + fluoroquinolones + ceftazidime + 731 451

aminoglycosides + carbapenems

Only re
* Only
aminog

** Nota

t three antimicrobial groups among piperacillin/tazobactam, fluoroquinolones, ceftazidime,

g countries.



P.aeruginosa

Figure 3.18. Pseudomonas aeruginosa. Percentage (%) of invasive isolates with combined resistance (resistance to
three or more antimicrobial groups among piperacillin + tazobactam, ceftazidime, fluoroquinolones, aminoglycosides
and carbapenems), by country, EU/EEA countries, 2018
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Acinetobacter spp.

Karbapenem + Florokinolon + Aminoglikozid direnci % 45.7

Table 3.21. Acinetobacter spp. Total number of invasive isolates tested (N)* and percentage resistance (%) per
phenotype, EU/EEA countries, 2018

Numberof solates

Fully susceptible pA 3.6
Single resistance (to indicated antimicrobial group)

Total (any single resistance) 238 38
Fluoroquinolones 134 21
Aminoglycosides 67 11
Carbapenems 37 0.6
Resistance to two antimicrabial groups

Total (any two-group combinations) 427 6.8
Fluoroquinolones + carbapenems 318 5.1
Fluoroquinolones + aminoglycosides 104 17
Aminoglycosides + carbapenems 5 0.1
Resistance to three antimicrobial groups

Fluoroquinolones + aminoglycosides + carbapenems 2848 45.7

* Only Isolates with complete susceptibility Information for fluoroquinolones, aminoglycosides and carbapenems were Included In the analysis.
** Not adjusted for population differences in the reporting countries.




Acinetobacter spp.

Figure 3.23. Acinetobacter spp. Percentage (%) of invasive isolates with combined resistance to fluoroquinolones,
aminoglycosides and carbapenems, by country, EU/EEA countries, 2018
f
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MRSA

SURVEILLANCE REPORT Surveillance of antimicrobial resistance in Europe 2018

Figure 3.25. Staphylococcus aureus. Percentage (%) of invasive isolates with resistance to meticillin (MRSA), by
country, EU/EEA countries, 2018

e

- < 1%

1% to<5%
1 5% to< 10%
E 10% to < 25%
I 25% to < 50%
- > 50%

No data reported or fewer than 10 isolates
[ Not included

Non-visible countries
[ Liechtenstein
3 Luxembourg
I Malta




2015 de %10.5
VRE 2018 de %17.8

Figure 3.27. Enterococcus faecium. Percentage (%) of invasive isolates with resistance to vancomycin, by country,
EU/EEA countries, 2018
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CAESAR

e £ coli

e K. pneumoniae

e Salmonella spp.

e P. geruginosa

e Acinetobacter spp.
e S.aureus

® S. pneumoniae

e £. faecalis

e £. faecium



E.coli

Florokinolonlar 3. Kusak sefalosporinler
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CAESAR TURKIYE VERILERI

Table 6.61 Resistance levels for E. coli and K pneumoniae among blood and CSF isolates in Turkey in
2018

AmpcHINY Smaxicitin . L4154 7T ' o ‘ A nNA NA
Amaxictliin-clavulanc scea 39T &2 ‘ o Z87Z E2 a
Piperacilin-lazobactam AT464 21 \ £ 3492 40 7
Cerotsame/celiraxons 4723 52 i 1 3542 1 1
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Enzpenem 4433 7 o 3329 S50 o
l imepensTy meropenarmn ATS? 3 ‘ 2 I46LT 3L 7 ]
GCemamicim/iobrarmycin ATSS 24 ‘ 2 3637 “s 2
Armtxscm ATIS 2 5 6L 23 s
Caproficxacirid iEvor oxaciy oflox3cn ALDE 52 7 3557 &3 &
Mullidrug resistance” ALTT 18 oA 34472 40 oA

NA - not apoEcabie

F Matcrug resisisnos = gefined 3= ComNned ressisncs 1o Ot iBast Onc reprasoniEaive of Thres antimironal grioups Nuoraguenaicoss ioproficesorn,
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Table 6.62 Resistance levels for Salmonells spp. among blocod and CSF isolates in Turkey in 2018

Antibiotic (group)
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CAESAR TURKIYE VERILERI

Table 6.63 Resistance levels for P 3eruginosa and Acinetobacter spp. among blood and CSF isoiates
in Turkey in 2018
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Table 6.64 Resistance levels for S. ureus among blood and CSF isolates in Turkey in 2018
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Healthcare-associated Gram-negative bloodstream
infections: antibiotic resistance and predictors of mortality

Table I

Antibiotic resistance rates in healthcare-associated Gram-negative bloodstream infections
Bacteria Carbapenems  Fluoroguinolones  Third-generation cephalosporing  Aminoglycosides  Colistin

N (%) N (%) N (%) N (%) N (%)

Acinetobacter baumannii 239 (%) 240 (%) 247 (97) 187 (73) 15 (6)
Klebsiella pneumoniae 88 (40) 130 (60) 159(72) % (29) 14 (6)
Escherichia coli 13(6.4) 128 (63) 143 (71) 47(23) 0
Pseudomonas aeruginosa 31143) 36(49) 37(31) 19(26) 1)
Enterobacter cloacae 5(16) 6(19) 16(53) 5(16) 0

O. Ergonul et al. / Journal of Hospital Infection 94 (2016) 381-385
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Molecular Epidemiology of Carbapenem-
resistant Klebsiella pneumoniae Isolates

Karbapeneme Direncgli Klebsiella pneumoniae
Suslarinin Molekiler Epidemiyolojisi

Ismail Davarct’, Seniha Senbayrak?,

Abstract Sebahat Aksaray’, M. Esra

Aim: Carbapenem-resistant Klebsieila pneumoniae infection has become an important clinical prob- Kocoglu®, Mert Ahmet Kuskucu®,
lem with reduced therapeutic options. This study aimed to investigate the carbapenem resistance Mustafa Samastr*

rates and responsible resistance genes in K. pneumoniae isolates derived from clinical samples col o s

lected in istanbul
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Antimikrobiyal direng ile ilgili
2019’da bildirilen Acil olaylar

Table 2.5. Summary of confirmed emerging AMR events reported by countries, January—December 2019

EVENT SOURCE
Increase in number of cases of carbapenem-resistant Enterobacteriaceae WHO epidemic intelligence
Outbreak of infections caused by extensively drug-resistant (XDR) K. pneumoniae GLASS focal point

Increase in number of cases of New Delhi metallo-B-lactamase-producing carbapenem-resistant | WHO epidemic intelligence
Enterobacteriaceae

Outbreak of carbapenem-resistant P. aeruginosa traced to hospitals GLASS focal point
Increase in number of cases of azithromycin-non-susceptible Salmonella Newport infections WHO epidemic intelligence
First detection of daptomycin resistance in a clinical methicillin-resistant S. sureusisolate GLASS focal point
Increase in number of cases New Delhi metallo--lactamase-producing Enterobacteriales IHR focal point

Bloodstream infections caused by S. aureus, Spa-type 111164 in the new-born intensive care unit WHO epidemic intelligence

First detection of XDR E. cofiwith bilaKPC and mcr-1 genes IHR focal point
First detection of N. meningitidis serogroup Y with no sensitivity to cefotaxime IHR focal point
Detection of Enterococcus faecalis with resistance to linezolid conferred by the presence of the IHR focal point
OptrA gene

Two cases of XDR typhoid fever in IHR focal point
Cluster of infections caused by resistant Acinetobacter baumannii IHR focal point

Two cases of XDR N. gonorrhioeae infection diagnosed IHR focal point




2050 icin Ongorii ???




