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- Gram-6etika maboyova LLE T ONOAVTLKOTEPEC BEPATIEVUTLKEC
- NMPOKANCELC onpeEpPa
CDC PHAC*

» Staphylococcus aureus serious threat high priority

e Enterococcus faecium serious threat medium-high priority

* Streptococcus pneumoniae  serious threat medium-low priority

*PHAC: Public Health Agency of Canada

NS -



\_/
_ 2toBpol otnv avtoxn tTwv Gram-0€TIKwWV KOKKWV

—

* 1946: ote\exn Staphylococcus aureus pe avtoxn o€ puotkn TEVIKIAALVN (apaywyn TEVIKIAALVACNC)

* 1961: mpwto oteAexoc Staphylococcus aureus pe avtoxn ota B-Aaktapika (MRSA) og voookoueio og
UK (mecA, SCCmec)

* 1961-1967: onopadikec emidnuiec amod HA-MRSA, 1968-1995 evOnuIKO VOGOKOUELOKO TtaBoyovo

* 1967: anouovwon OTEAEXOUG TIVEULOVLIOKOKKOU 0poTUTIOU 4 pe MIC, . iciin: 0.5 ug/ml arnd ddapuyya
Tplxpovou ayoploU otn N. Nouwea; 1977: emubnuia otn N. Abpkn pe otéAexog pe MIC 2-8 pg/ml

* 1980: eupeia xprion Bavkopukivng kat avaduon VISA/ GISA

e 1981: mpwtn epudavion CA-MRSA, 1982 erudnuia os xprioteg oto Detroit, Michigan, 1980-1990
emdnuieg

* 1988: mpwtn amopovwon VRE otn MNiAAia, 1989 spdadvion VRE og UK
* 1990-: eupeia dtacmopd CA-MRSA

e 2005 : mpwtn amopovwon LA-MRSA ce avBpwmo/ avaloya oteAéxn ano pootitida ayeAadwv
avadepovtal ano to 1975 (mecC, SCCmec Xl)
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ErtidbnuioAoyia twv VRE otnv EAAaOa

Kuplwg elvatl oteAéxn Enterococcus faecium

Kuplotepo yovidlo vanA

MoAukevtplkn HeAETN Tou 2007 amo dtadopa eEAANVIKA voookopeia £6eLe emikpatnon tou CC17
(ST16, ST16, ST203, ST412)

nuavtikn N emdnuoAoyikn ertnpnon (epdavitovral véa oteAéxn, aAlayn amno vanA os vanB)*

* Vancomycin-resistant Enterococcus faecium sequence type 796 - rapid international dissemination of a new epidemic clone. Antimicrob Resist Infect Control 2018 22;7:44.
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TTVEUMOVLOKOKKOL KXL B-AXKTXMEC

* MPWTN epdavion to 1969, opoturnoc 4 anod popeia oto Ppapuyya eVOc Tplixpovou

ayoptov otn N. Touwea (MIC . in: 0.5 mg/L, Susceptible: E, Chl, Te)
* 1977 erubnuia otn N. Adpkn ano otehexog pe MIC, i 2-8 mg/L, Resistant :
Chl, E, Te)

* Slaomopa o€ OAo tov Koopo MDR mveUOVIOKOKKOL

* ONUAVTLKA N cUKBOAN TwV TIOAU-cakxapLlOKWV ePPOAlwY OTOV TTEPLOPLOUO TNG
QVTL-HLKPORBLAKAG aVTOXNG LECW TIEPLOPLOUOU TOU QTIOLKLOHOU

(PCV7: 6B, 9V, 14, 19F, 23F evw to PCV13 : 6B, 9V, 14, 19F, 23F kot 19A)
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Streptococcus pneumoniae
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Int 4 Antimicrob Agents 2007 Jul;30(1):87-92.
---JNgtionwide surveillance of Streptococcus pneumoniae in Greece: patterns of resistance and serotype
-epidemiology.

This nationwide study assessed the antimicrobial susceptibility and seroprevalence of
Streptococcus pneumoniae in paediatric carriage isolates and in clinical isolates from adult
pneumococcal disease in Greece during the years 2004-2006.

Among 780 isolates recovered from the nasopharynx of children <6 years old attending day-care
centres, non-susceptibility rates to penicillin was 34.7%, 25.1% cefuroxime, 1.0% ceftriaxone,
33.5% erythromycin, 26.4% tetracycline and 44.2% trimethoprim/sulfamethoxazole

Among 89 adult clinical isolates, the respective rates were 48.3% to penicillin , 46.1% to
cefuroxime, 5.6% to ceftriaxone, 48.3% to erythromycin, 32.6% to tetracycline and 40.4% to
trimethoprim/sulfamethoxazole .



The emerging problem of linezolid-resistant enterococci

p /

- Bi R et al. J Glob Antimicrob Resist 2018

* First report of a linezolid-resistant vancomycin-resistant Enterococcus faecium strain in Greece. Bersos Z,
Maniati M, Kontos F, Petinaki E, Maniatis AN. J Antimicrob Chemother. 2004 ;53(4):685-6

* Linezolid-resistant enterococci in Greece: epidemiological characteristics. Spiliopoulou |, Damani A, Chini V,
Zerva L, Kolonitsiou F, Anastassiou ED, Petinaki E. Chemotherapy. 2011;57(3):181-5.

MetaAAagn G2576T 23SrRNA, CC17

* Detection in Greece of a clinical Enterococcus faecium carrying the novel oxazolidinone resistance poxtA.
Papagiannitsis CC, Tsilipounidaki K, Malli E, Petinaki E. J Antimicrob Chemother. 2019 ; 74(8):2461-2462

ST117, CC17

* First detection of an optrA- positive linezolid-resistant ST16 Enterococcus faecalis from human in Greece.
Tsilipounidaki K, Gerontopoulos A, Papagiannitsis C, Petinaki E. New Microbes New Infect. 2019;29:10051
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” * Dissemination of two :
J international linezolid-resistant O
O Staphylococcus epidermidis clones ~

in Greek hospitals

A. Ligkopoulos?, L. Spilicpoulou’, A, Daman,

M. Kanellapoulow?, S, Schoing?, E. Popofragas’,

M. Marangos*, F. Fligeu, E Zakynthinos?, D, Mekrlst,
E. Protonctariou’, F. Teiapara’, K. Filos®, E. Dizo’,

E. D, Anastassiou’ and E. Petincki”

Table 1. MICs of linezalid in comelatian with molecular chomcieristics of Enezolid-resistont 5. epidermidis

Mutation ond lecation of mutation
Hospad® Mo, af molatas MEC of Inezabid img/L) CI534T Ga5781

8-10 miD, miF =
16-24 mil, mif midl, m0, ik, riF
1024 mi, miF -
1024 D, miF =
16-24 ml, miF rld, md, ik, miF
B ), relF -
B i, miF A, el D, e, el

A, Siranoglion Geneat Hospita of Athens; 8, Universty Hospitl of Patas; C, Uiniersty Hospitd of Loiss D, Uiversity Mospital AHERA

J Antimicrob Chemother 2010, 65: 1070~ 1077
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_ Invitro activity of daptomycin against Gram-positive cocci: the first multicenter study in Greece

Int J Antimicrob Agents. 2008 ;32(6):525-8

Activity of vancomycin, linezolid and daptomycin against staphylococci and enterococci isolated in
Greek hospitals during a 5-year period (2008-2012)

Diagn Microbiol Infect Dis. 2015 ;83(4):386-8 (see Table)

Glycopeptide and daptomycin susceptibility and vancomycin heteroresistance of methicillin-resistant
Staphylococcus aureus (MRSA) clinical isolates from a Greek university hospital

Int J Antimicrob Agents. 2011; 38(5):451-2

hVISA  MIC papro1.5 Mg/L



/’ﬁ CLSI, EUCAST :  <=1mg/L staphylococci
CLSI, IE . <=4mg/L enterococcii

3 |
tion of MICss; and MICsy, among studied isolates

Number Vancomyan Linezofid

Num ber Vancomycin Linezolid

MCy  MiCey MKsy  MiCag MG MG  MiCso
MSSA MRSA
B 354 1 2 15 15 138 2 2 15
® 33 1 2 15 1.5 340 1 2 1.5
10 396 1 1.5 15 1.5 710 1.5 2 L5
n 283 1 1.5 15 1.5 369 1 2 1
12 32 05 1 15 15 110 i 2 15
Al 1684 1 2 15 I 2067 1 2 L5
MS-CNS MR-CNS
w18 1 2 05 1 98 2 3 1
B 34 15 2 05 1 173 2 2 1
0 34 15 2 05 1 17 2 4 1
n 62 15 2 1 1 306 1 3 i
iz 25 1 2 1 2 109 1.5 2 1
Al 238 15 2 1 2 802 2 3 1
VSE VRE
B 300 2 2 2 2 50 256 256 1
\  In 1 2 2 2 9 256 256 1
o 361 1 2 2 2 84 256 256 15
11 582 1 2 2 2 a5 256 256 15
12 264 1 2 2 2 43 256 256 2
al 1818 1 2 2 2 3 256 25 15
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Table 1. Summary of novel antibiotics against Gram-positivie bacteria approved by FDA and/or FMA during the Last decade.
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n Vitro Activity Of Ceftaroline And Comparators Against Staphylococcus aureus lsolates:
Results From 6 Years Of The ATLAS Program (2012 to 2017)

) ‘\._/.
~ Infect Drug Resist 2019;12:3349-3358
A total of 226 centers from five geographical regions
(Europe, Asia-Pacific, South America. Africa-West Asia,
and the United States) participated in the ATLAS program. Zhang et al
Table | In Vitro Activity Of Ceftaroline Tested Against Isolates Of Staphylococcus aureus
Organism Ceftaroline MIC (mg/L) CLSI MIC Interpretation EUCAST MIC Interpretation
f
EI_H:} Isolates | Mic,, | MIC,, | MIC Range | % Susceptible | % SDD | % Resistant | % Susceptible | % SDD | % Resistant
i
5. aureus (61,045) | 0.5 : 0.015-64 93.7 59 0.4 93.7 5.9 0.4
MRSA (35,837) | 05 2 0.015-64 9.3 10.0 0.7 89.3 10.0 0.7
MSSA (25208) |025 |o025 | 00152 >99.9 <0.| 0 >99,9 <0, | 0

Abbreviations: MIC, minimal inhibitory concentration; CLS), Clinical and Lsboratory Standards Institute; ELKCAST, European Committee on Antmicrobial Suscepeibilicy
Testing: 50D, susceptible-dose dependent; MRSA, methicillin-resistant Staphylocoecus ourews: MSSA, mathicillin-sensitive Staphylococas aureds.
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CEFTAROLINE RESISTANCE BY CLONE-SPECIFIC POLYMORPHISM IN PENICILLIN-BINDING PROTEIN 2A OF
METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS

Antimicrob Agents Chemother 2018;62(9).

A total of 281 nonduplicated Staphylococcus aureus blood isolates were collected from January to May 2017 from eight hospitals in South
Korea to investigate the epidemiological traits of ceftaroline resistance in methicillin-resistant S. aureus (MRSA). Cefoxitin-disk diffusion tests
and the mecA gene PCR revealed that 56.6% (159/281) of the S. aureus isolates were MRSA, and most belonged to ST5 (50.3%, 80/281) and
ST72 (41.5%, 66/281). Of the MRSA isolates,@ were nonsusceptible to ceftaroline (MI@whereas all of the
methicillin-susceptible S. aureus isolates were susceptible to the drug.

Eight amino acid substitutions in penicillin-binding protein 2a (PBP2a), including four (L3571, E447K, 1563T, and S649A) in the penicillin-
binding domain (PBD) and four (N104K, V117I, N146K, and A228V) in the non-PBD (nPBD) of PBP2a, were associated with ceftaroline
resistance. The accumulation of substitutions in PBP2a resulted in the elevation of ceftaroline MICs: one substitution at 1 to 2 mg/liter, two
or three substitutions at 2 to 4 mg/liter, and five substitutions at 4 or 16 mg/liter. Ceftaroline resistance in MRSA might be the result of
clone-specific PBP2a polymorphism, along with substitutions both in PBD and nPBD, and the elevated ceftaroline MICs were associated with
the substitution sites and accumulation of substitutions.

~



Nationwide surveillance of resistance rates od Staphylococcus aureus clinical isolates from Greek
hospitals

—

2012-2013 Infect Dis (Lond). 2016 ; 48(4):287-292

A total of 1005 isolates (39% MRSA) were studied.

Susceptibility rates were: er ormyen-66.5%, clindamycin 79.2%, SXT 98.9%, rifampicin 97.3%, fusidic acid 67%, moxifloxacin
78.8%, vancomycin 99.9%, ceftaroline 92.9% and linezolid, tigecycline and daptomycin 100%.

Characterization of methicillin-resistant Staphylococcus aureus displaying increased MICs of ceftaroline

4 Staphylococcus aureus MIC 4 pg/ml, ABriva 2008

J Antimicrob Chemother 2012; 67(6):1321-4.

ot



Streptococcus pneumoniae EUCAST Clinical Breakpoint Tables v. 100, valid from 2020.01-01
Expert Rules and Intrinsic Resistance Tables
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| In Vitro Activities of Ceftaroline and Comparators against Streptococcus pneumoniae
J Isolates from U.S. Hospitals: Results from Seven Years of the AWARE Surveillance
“’ - Program (2010 to 2016) Antimicrob Agents Chemother 2018 ;62(2). \_/

S

MImﬂim#mmuMﬂMhthnﬂﬂmhm&

 suscaptible® ino. tested)

All yoars
Antibiotic? (A T6E WM 0N 1755) 021,202 WNI(1333) 050 05 (1,237 2006 (1.177)
Caftarchng >389 1000 1000 w000 1000 9 1000 1000
Caftramoner #a w04 BAA WA L rd w3 .1 w7
Peruolier M3 L 4| B4A 00 L3 L1 s s
Amow-dav Ba Mo BCE B85 E7S BB B0 L
Meopenam 792 ne 749 M 804 B4 LA
Onderyon 521 ne 7 i 625 5 &0 8.0
Eytwomyon 548 8.8 550 564 511 21 57 534
levefoacn 088 | el %2 e 017 wA 088
Linaroled 00 000 100.0 wan 1000 w0 1000 woe
Tatracycine 771 B3 743 755 %7 e 0.1 8.4
TFFhl L] ono i 00D we 100.0 wE 205
™I BALY &9 44 BE1 670 {13 ns na
=Abtramations Amoscuy amoaoiir-caniEne aog TMI Tmefepnm sulfamemoaon
sPgrant wacapiitie acoomding o (LS cmeny
Al Sonmenngin D poety
“ng pEEnlErd) RON-TENNgTH Srapore

Fabruary 1078 Volume &1 =e 7 0155517 axamom §



Microorgunisms 219, 7, I Il 24

Table 1. Summary of novel antibiotics against Gram-positivie bacteria approved by FDA and/or FMA during the Last decade.
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ActivitWalbavancin and comparator agents against Gram-positive cocci from clinical
infections in the USA and Europe 2015-16

J Antimicrob Chemother 2018; 73(10):2748-2756.
Objectives:
To evaluate the activity of dalbavancin against GPC isolated from a variety of infection types in the USA and Europe.
Methods:

A total of 14 319 Staphylococcus aureus, 1992 CoNS, 3269 B-haemolytic streptococci (BHS), 2071 Enterococcus faecalis, 936 Enterococcus
faecium, 71 Enterococcus gallinarum/casseliflavus and other Enterococcus spp., 3487 Streptococcus pneumoniae and 1063 viridans group
streptococci (VGS) causing clinical infections were consecutively collected (2015-16) and tested for susceptibility by broth microdilution
methods.

Results:

All S. aureus (36.4% MRSA) isolates were susceptible to dalbavancin, teicoplanin and vancomycin, while daptomycin and linezolid showed
susceptibility rates of >99.9% (according to CLSI criteria). Dalbavancin MIC results were at least 16-fold lower than these comparators against
all S. aureus. Dalbavancin was the most potent agent against CoNS [62.2%/59.6% methicillin-resistant (CLSI/EUCAST)], followed by
daptomycin, linezolid and vancomycin. All vancomycin-susceptible E. faecalis isolates were inhibited by dalbavancin at <0.25 mg/L (FDA
susceptible breakpoint). Dalbavancin was very active against BHS (MIC90 0.03 mg/L) and the most active agent against S. pneumoniae and
VGS (highest MIC 0.25 mg/L). Ceftriaxone, daptomycin, levofloxacin and vancomycin were also active (93.5%-100.0% susceptible) against
VGS, whereas clindamycin, erythromycin, penicillin and tetracycline had lower activity.

Conclusions:

Dalbavancin appears to be a viable candidate for treating serious infections caused by GPC. /
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* Staphylococcus aureus (MRSA+MSSA) MICp, gacanan : 0-032-0.064 mg/L
* Enterococci -VSE MICpaigacancin : 0-023-0.047 mg/L

* Enterococci -VRE (vanA, vanB) MICpagacanc : 0-023- 32 mg/L
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Tedizolid susceptibility in linezolid- and vancomycin-resistant Enterococcus faecium isolates. Eur J Clin
Microbiol Infect Dis 2016 ;35(12):1957-1961

Here we tested tedizolid activity in a collection of 30 LR Enterococcus faecium VRE (MIC range 32-256 mg/|) isolated
between 2012 and 2015 from clinical and screening specimens. All isolates, carried mutations within the 23S rDNA.
Compared to linezolid, tedizolid MICs were lower in all isolates (MIC range 2-32 mg/l), but remained above the
FDA tedizolid breakpoint for E. faecalis at 0.5 mg/l. Thus, related to the predominant resistance mechanism,
tedizolid is of limited value for treatment of most LR-VRE and represents a therapeutic option only for a limited
subset of isolates.
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Mnxaviouog avtoxng  MICi e 0iid

MIC. e dizolid

« Staphylococcus epidermidis G2576T 24mg/L Amg/L

« Staphylococcus epidermidis T2504A+2534 >256mg/L
12mg/L

« Enterococcus faecium G2576T >256mg/L 32mg/L

« Enterococcus faecium POXTLA 24mg/L
0.75mg/L

« Enterococcus faecalis G2576T >256mg/L 32mg/L

» Enterococcus faecalis optrA T 32mg/L -
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