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NMnyn

ETOG

2TPETTTOMUKIVN

Streptomyces griseus

1943

Neopukivn Streptomyces fradiae 1 9 4 9
Kavapukivn Streptomyces
kanamyceticus 1 9 5 7
evrapikivn Micromonospora
purpurea 1 9 63
TouTTpaMUKIVN Streptomyces
tenebrarius 1967
2 ICOMIKiVN Micromonospora
inyoensis 1970
Auikaoivn HuiouvOeriko
Tapaywyo 1 9 7 2
Kavauukivng A
NeTIApIKiVN HuIouveEeTIKS 1975 nUIoCUVOE
Tapaywyo CIOOUUKIVNG TIKE C
loeTapicivn Huiouv6etikoé

TapAywyo YEVIauIKivnG
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DOMAIN 11 ANTIBIOTIC MECHANISMS AND RESISTANCE

Aminoglycoside Revival: Review
of a Historically Important Class
of Antimicrobials Undergoing
Rejuvenation

ALISA W, SERIO,' TIFFANY KEEPERS,' LOGAN ANDREWS;'

AND KEVIN M. KRAUSE!
‘Achaogen Inc,, South San Francisco, CA 94080

ABSTRACT Aminoglycosides are cidal inhibitors of bacterial protein synthesis that have
been utilized for the treatment of serious bactenial infections for almost 80 years. There
have been approximately 15 members of this class approved worldwide for the treatment
of a variety of infections, many serious and life threatening. While aminoglycoside use
declined due to the introduction of other antibiotic classes such as cephalosporins,
fluoroquinolones, and carbapenems, there has been a resurgence of interest in the class as
multidrug-resistant pathogens have spread globally. Furthermore, aminoglycosides are
recommended as part of combination therapy for empiric treatment of certain difficult-to-
treat infections. The development of semisynthetic aminoglycosides designed to overcome
common aminoglycoside resistance mechanisms, and the shift to once-daily dosing, has
spurred renewed interest in the class. Plazomicin is the first new aminoglycoside to be
approved by the FDA in nearly 40 years, marking the successful start of a new campaign
to rejuvenate the class.

AMINOGLYCOSIDE HISTORY

Aminoglycoside antimicrobials were first discovered in the 1940s and orig-
inally isolated from actinomycetes. Streptomycin, isolated from Streptomy-
ces griseus, was the first aminoglycoside introduced into clinical practice for
the treatment of tuberculosis (1, 2). Selman Waksman (the first to coin the
term “antibiotic”) won the Nobel Prize in 1952 for the discovery of strep-
tomycin, along with Albert Schatz, who was eventually recognized as a co-
discoverer. Since then, a number of aminoglycosides have been discovered
as products from the Streptomyces group (“mycin” aminoglycosides, e.g.,
neomycin, kanamycin, tobramvcin) or Micromonospora group (“micin”




= AMINOIAYKOZIAEZ — ANTIMIKPOBIAKH APAZH

A. Aladikaoia eiI0000U OTO UIKPOBIAKO KUTTAPO

2.UvOeon HE (-) PoPTIOCPEVA JOPIA TOU KUTTAPIKOU
TOIXWPOTOC (TTaBNTIKA d1IAYXUCN-OEV. OTTAITEI
EVEPYEIQ)

EcapTtwuevn atro evepyela Bpadeia eicod0GC OTO
KUTTAPO - OUVOEDH MUE KUTTAPOTTAAOUATIKOUG
OXNMATIONOUG KOI AVATTIVEUOTIKEC KIVOVEG (QTTAITEI
EVEPVEIQ)

Tayeia @aon eiI00dou (ocUVOEDN PE

KUTTOPOTTAQOUOTIKA MEPPPAVN) (ATTAITEI EVEPYEIQ
TTOU TTOPAYETAI OTTO KATAVAOAWON 0CUYOVOU-QVAYKN
aEPOBiwyv ouvbnKwv)




EI2O0AO2 2TO BAKTHPIAKO KYTTAPO (1)

Aminoglycoside

@ (AG)

Cytoplasmic
membrane




EISOAOST $TO BAKTHPIAKO
KYTTAPO (2)

Aiod0o¢ a1TO TNV KUTTAPIKN MEBPAvVN PE
EVEPYO METAPOPA ATTO APVNTIKO
OUVOMIKO TTOU ONMIOUPYEITAl ATTO TNV
aEPOPIo avaTtrvon

AEN douv og avaegpofia

Gilbert DN. Principles & Practice of Infectious
Diseases 5th Ed. 2000



_ AMINOIAYKOZIAEZ — ANTIMIKPOBIAKH APAZH

B. 20vdeon pe TRV uttopovada 30S Twv pIBOCWHATWY

Alatapayn peragpacng mMRNA - aTroouvoeon
pIBocwpaTwY atmtd MRNA

Alatapaxn TTpwTEivoouvBeaNg - TTapaywyn
AavOaouEVNC TTPWTEIVNG

AucAsitoupyia KUTTOPIKNC nEUPpavne (diagpuyn Na,

K, QUIVOEEWV)
©ANATOZ KYTTAPOY
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MHXANIZMOZz APAZH2: -
BAKTHPIOKTONA ANTIMIKPOBIAKA
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The basic principle of an MIC test

Broth +
inoculum +
antibacterial |

(no

(growth) growth)

L W W W VW VW
Antibacterial
concentration Control 0.25 05 1 2 4 8 16 32 64

(Mg/ml) (o
antibacterial) MIC




\AMINOI’I\YKOZIAEZ — ANTIMIKPOBIAKO ®PAZMA

pEr'Of;IJS mirabilis Neisseria gonorrhoea
Klebsielld sp Neisseria meningitidis
Enterobacter sp Yersinia pestis
Morganella sp Brucella sp.
Citrebacter sp Francicella tularensis
Serratia sp

Salmonella sp
Providencia sp

Aeromonas. sp OX]1 ANAEPOBIA

Acinetobacter sp
Pseudomonas sp
H. influenzae




AMINOI'AYKOZIAEZ — ANTIMIKPOBIAKO ®A2ZMA

Gram (+) KOKKOI: OTO(UAOKOKKOI Avenapkng dpacTIKOTNG

LCLEULCIL S €\ 7epOKOKKOI(ME) [OTEEPENEREE
uTTo avanTtuén avroxnc uno

oo e 3 4l OTPETTTOKOKKOI aywyn

ANNATIAOOIONA

d MukoBakTtnpidia

M. tuberculosis: 21pemrouukivn, Kavauukivn, Auikaoivn
M. avium-intracellulare : Auikaoivn

d lNapaoita
Entamoeba histolytica [Mapououukivn
Cryptosporidium parvum




BAKTHPIOKTONO2 APAZH

Taxeia
AoCOECaAPTWHEVN
2 UVEPVEIQ JE B-AOKTAUEC

Giamarellos-Bourboulis et al.

Diagn Microbiol Infect Di% 1997, 29: 81
7
=7




GAPMAKOKINHTIKH (1)

Xopnyouvrail |V, IM
ApaoTikEC o€ pH: 6.5-8.0
XapnAn ouvdeon pe Aeukwuarta (10%)

AOYW @OPTIOU O€ dIEPYXOVTAl OTA
OUOKOAQ OlauEPIOUATO

ATTO0[30AN 90% oT1a oupa, 30% oTn XOAN



OAPMAKOKINHTIKH (2)
Tpeic paoelc
1n: yeta IV €yxuon olapkeiac 15-30min,
peak o€ yIa wpa
2N:. METAPOPA ATTO TOV 0PO OTOUC IOTOUC
t,,: 3-3.5h
3N. ATTOBOAr OTOUG VEPPOUC



OAPMAKOKINHTIKEZ/PAPMAKOAYNAMIKEX

2Y2XETIZEI2

2UYKEVTPWON OpouU

MIC

* Baktnploktovog dpaon
ECAPTWHMEVN ATTO TN
OUYKEVTPWON

* Méyiotn orav C.../MIC: 8-10:1

« Méyiotn 6tav T AUC/MIC

Xpovog (wpeg)

Turnidge J. Infect Dis Clin Nor Amer 2003;17: 503



[TPO2OXH

AlapopeTika breakpoints EUCAST CLSI
Amikacin 8 versus 16mg/l
Gentamicin 2 versus 4mg/|

AuokoAia TTpoAswnc PK/PD kai €TTiTEUCNG
OEPATTEUTIKWY OTOXWYV OTO TTAGOUQ

Karaiskos I., et al.Front Public Health. 2019;11:7:151



AMINOIAYKOZIAEZ — PAPMAKOAYNAMIKH

Post-antibiotic effect (uetavTIBioTIKn €TTiIdPOCN)
KaraoTtoAn uikpoBIiakng avamruéng uera
aVvTIUIKPOBIaK €KBeon
1-3 wpec¢ yia P. aeruginosa,
0.9 — 2.0 wpec yia evrepoBakTnpiaka

2UVEPYEIQ -OVTAYWVIOHOG

U 2uvepyikr) 0paon PE avTIMIKPORIaKA TTou OPOouUV OTO
KUTTOPIKO TOIXWHA OTTWGS 01 B-AakTAaNEG (= O puBuog
Oavatwong Twv OUO AVTIMIKPOBIOKWY gival
LMEYAAUTEPOG ATTO TOV AVAPEVOUEVO OTTO KABE €va
CEXWPIOTA )

O AviaywVvioNoG JE BAKTNPIOOTATIKA (TETPAKUKAIVN,
XAWPAUPEVIKOAN)




AMINOIAYKOZIAEXZ — PAPMAKOKINHTIKEZ IAIOTHTEZ

& XaunAn rpwreivoouvdeon (10%)

& YynAn udatodiaAutoTnTta (Katavoun Kupiwg oTov evOoayyelako
Kal OIGUECO XWPO)

& Aev atroppo@ouvTtal atrd 10 OTONA

& Agv petafoAilovral. ATTEKKPIVOVTOl AVOAAOIWTESG ATTO TOUG
VEQPOUG

& Acev £xouv KaAn diciocduon o€ OUOKOAA diauepiouaTa

& Acv dIEpYOVTal TOV QIMATEYKEPOAAIKO PPAYHO

& AiépyxovTtal Tov TTAaKoUvVTa (0@poilovTal OTO AUVIOKO uypo Kal TO
TTAGOHa TOU EURPUOV)

& Emi XNA, peydAn mapdraon Xpovou nuiceiag (wng Kal avaykn
TpoTroTroinong 66ong

& ATTOpNOKPUVOVTAI ME TNV AIJOKABapoN

& AdpavoTtroiouvTal av XopnyouvTtal TAUTOXPOoVa ME TIG B-AAKTAMES




AMINOIAYKOZIAEXZ — PAPMAKOKINHTIKEZ IAIOTHTEZ

& NTwyxn diatTrepaTdTNTA BIOAOYIKWYV MENBPAVWYV
(EKTOG VEQPPIKWY CWANVaPIwV Kal KUTTAPWY £0W WTOC)
& XaunAn ouykEVTpwon o€ BPOYXIKEC EKKPITEIC-TITUEAA
(YwnAn pe agpoAupua)
& XaunAn d1atTeEPATOTNTA PNVIYYO- KAl AIUATOEYKEPAAIKOU (ppayuoU
(YwnAr) ouykévTpwaon PETA evdopaxiaia rj EVOOKOIAIOKT)
£yxuon)
& YynAr ouykévipwon oTta oupa
(25-100 x ouykEVTPWON TTAACUATOG)
& KaAEg ouykevTpwoelg o€ apBpIko uypo
& OXI eTTapKEIC CUYKEVTPWOEIC OTA OOTA
& 30% avTioToiXOU OUYKEVTPWONG TTAACHATOG OTA XOANYoOpa
@ 40% avTioTOIXOU OUYKEVTPWONG TTAAOMATOG OTO UDATOEIDEC UYPO
& Ocv aBpoilovTal aTOV TIPOCTATN KAl OTOV CiEAO




MHXANIZMOI ANTOXHX

Meiwpuevn dlaTTELATOTATA ATTO TO
KUTTOPIKO TOIXWHO

TpotroTtroinon oto onueio dpaoNnc (TTx
METAAAaEN 16rRNA)

Ev{uuikn Tpotrotroinon (TrTAacpidla)
AOEVUAIWON
AKETUAIWON
dwopopuAiwon



AVTOXN TWV EVTEPOKOKKWYV OTIG
OMIVOYAUKOOIOEG

Evdoyevric aviox — avagpofIog YETABOAIONOC
EVTEPOKOKKWYV
MIC: 4-256 pg/ml

2UVEPYEIQ JE XNUEIOBEPATTEUTIKA TTOU OPOUV OTO KUTTAPIKO
TOIXWHMA (APTTIKIAAIVR, YAUKOTTETTTIOIO)

YWYnAnR avToxrn OTOUG EVTEPOKOKKOUGC

= TpoTtrotroinon oToxou, dIaBaTdTNTAC, TPOTTOTTOINTIKA

eviupua
= MIC yevrapukivn =2 500 ug/ml
= MIC otpetrropukivn = 2000 pg/mi
= ATTWAEIQ OUVEPYIKOU ATTOTEAECUATOGC ME
B-AOKTANEC, YAUKOTTETTTIOIO




Table 2: Levels of K pneumonia, P aeruginosa & A baumannii strains resistant to carbapenems by clinic

i M0 | SR W
No| R [%R[No| R|%R]No| R | %R

Wbl presmonise | 396 | 165 |an67] 120 | 63 [sasof 40 | 303 7556

pseudononss aeugnose | 28 | 1713377 63 | 19 [30a6] 295 | 157 [5a22
penebact baunareil__ 107 | 69 Joads] %6 | 75 [1813] 367 | 289 7875

MED = pathology clinics, SUR = surgery clinics, ICU = intensive care units, No = number of strains, R
= number of resistant strains, %R = rate of resistance




WHONET - EAAAZ

Table 3: Profile of K pneumoniae strains resistant to at least cne carbapener

% Resistance

Antibiotic name MED | SUR

Amikadan 67.1 | 564 | 53.7
Gentamicin 22.4 | 164 | 262
Netilmicn 97.2 | 95.6 | 915
Tobramycin 913 | 911 | 865
Ciprofloxacin 98.0 | 964 | 966
Trimethoprim/Sulfamethoxazole 913 | 964 | 883

MED = pathology clinics, SUR = surgery clinics, ICU = intensive care units
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Table 4: Profile of P aeruginosa strains resistant to at least one carbapene

Antibiotic name
| MED | SUR | ICU

Amikadn 0000 [ 671] 647 | 563

Gentamicin | 486 | 412 | 617
m_m
Tobramvcm Iﬂl

Cproflosin | 757 | 824 | 711

MED = pathology clinics, SUR = surgery clinics, ICU = intensive care units



WHONET - EAAAZ

Table 5: Profile of A baumannii strains resistant to at least one carbapenem

% Resistance

Antibiotic name

Amikadan 717 | 70.7 | 700
Gentamicin 60.6 59.0 | 624
Netilmican 489 | 59.0 | 653
Tobramycin 27.1 | 190 | 282
Ciprofloxacin 100.0 | 100.0 | 100.0
Trimethoprim/Sulfamethoxazole 915 | 931 | 945

MED = pathology clinics, SUR = surgery clinics, ICU = intensive care units



ENAEIZEIZ XOPHIHZHE (1)

(Turnidge J. Infect Dis Clin Nor Amer 2003, 17: 503)

NOOCOKOUEIAKEC AOINWCEEIC AVWTEPOU
OUPOTTOINTIKOU.

BakTtnplaiyia

EuTTUpETOC OUDETEPOTTEVIO

EvOOKOIAIOKEC AOIMWIEEIC

BakTtnplakr evookapdiTida (YEVTAMIKIVN)
BpoukEAAWON, uuaTtiwon (OTPETTTOUUKIVN)
Xopnynon auivoyAukooIOwV € Jopen

aepoAupaTtoc o€ VAP aTreTuXe O€ KAIVIKEC
MEAETEC



ENAEIZEIZ XOPHIHZHE (2)

(Paul M, et al. Br Med J 2004, March)

Meta-avaAuon 80 pyeAETWY

/586 ao0Oeveic

B-AAKTAPEC # B-AOKTAUEC + AMIVOYAUKOOIOEC
MovoBepatreia MONO oTi¢ AoIpwEeIc Tou
AVWTEPOU OUPOTTOINTIKOU

H onwn o€ avoooEeTTapKn acBevr) OEV ATTAITEI
TN guyXopnynon auIvVOyAUKOOIOWV KOl QUCAVEI
TOV KiVOUVO QVETTIOUUNTWY EVEPYEIWV




AAEZ ENAEIZEIZ XOPHIHZHE (3)

2TPETTTOUUKIVN, YEVTAUIKIVN

2TTEKTIVOMUKIVN
AlIKaaivn

[Mapouopukivn

Y. pestis (TravwAng)
F. tularensis (TtouAapaipia)

N. gonorrhoeae

M. avium- intracellulare
Nocardia

E. histolytica
Cryptosporidium parvum




AO2OAOrl'lA

ATTa¢ NUEPNCIWC
(EKTO2:evOokapdiTidoQ)

5-7mg/kg yevTauIKivn, TOUTTPAMUKIVN
VETIAMIKIVN

15-30mg/kg auikaaivn

TpoTtrotToinon o€ VEPPIKIN AVETTAPKEIQ
Freeman et al. J Antimicrob Chemother 1997, 39: 677



NMATI ATTA= HMEPHZIQZ;

(Alken & Wetzstein. Cancer Cont 2002, 9: 426)

[Tapatetapevo PAE (postantibiotic effect)
MeTa TNV apXIK €kBeon o€ uia
QMIVOYAUKOGION Ta BaKTNPIOKA OTEAEXN
QTTOKTOUV «TTpocapuoyn» (adaptive
resistance) atroTeEAECA TNG MEIWMEVNC
£1I0000U OTO BaKTNPIOKO KUTTOPO. [iveTal
UOVIUN OTaV N €KBeon eTTavaAnN@Oei evTog
OlWPOU



—

ANENIOYMHTEXZ ENEPIEIEZ

MIKpO BepaTTEUTIKO EUPOC
Ne@poTocIkoTNTA
(QQroTOCIKOTNTA (UN AVACTPEWIUN)

NeupoTocIKOTNTA (0€ aoBEVEIC JE
uuaoBEvela N TTou Aaupavouy
TTAapAYywYya Koupapiou)



TPOMNOIOIHZH AO2OAOrI'IAZ 2E XNA

ATTEKPION AUIVOYAUKOOIOWY ~ OTTEIPAUATIKA OINBnon

C .= (140 — nAikia) x (Bapog) |X 0-85via
or x 72 YUVOIKEG

Meiwon dooncg eite Aug¢non PHecOdIAOTAMATOC XoPrnynong




ATTauITEITAI TTAPAKOAOUBNON ME

OTA0ueC (etiTreda) aAPUAKOU
KAl EAEYXO VEQPPOTOLIKOTNTAC

“ MeyioTeC OTAOUEC = AVTIUIKPORBIOKN
QTTOTEAECUATIKOTNTA

“ EAAXI0TEC OTAOUEC = VEPPIKN
KGBapon Tou papuaKoU



EMINEAA OPOY AMINOIAYKOZIAQN

ddappako EmBuunt o1dOun @apUAKOU (ug/di)

MeEyioTn EAaxioTn
["evTapIKivn 4-10 1-2
TouTTpauUKIVN 4-10 1-2
NETIAUIKIVN 4-10 1-2

Auikaaoivn 15-30 5-10

MEyioTn oTABuN=aTroTeEAEOPATIKOTNTA
EAGxI0TN 0TAOPN =TOCIKOTNTA
ANYn oTaBpwyv: YETA TNV TTPWTN N deUTEPN dOON CUVTAPNONG
Xpovog AMung: péyiotn otadun 30 min PeTa 10 TEAOC TNG IV
gyxuong, 1 h atro tnv im xopnynon, EAAXIOTN oTABUN TTPIV ATTO
TNV €TOMEVN OOON




NEPPOTO=IKOTHTA

2.UvOEON AMIVOYAUKOCIOWYV ME

WNKTPOEION TTapu@n £yyuUg
EOTTEIPANEVWIV OCWANVAPIWY

KuAivopoupia: 3n nuEpa

Oceia owAnvaplakn vékpwon: 7-10
NUEPEC ATTO TNV £vapEn
[1p00I00€0IKEC KATAOTAOEIC



Renal cortex (aminoglycosides [AG]
are concentrated here)

AG binds to proximal tubular cells and
is internalized

B

Myeloid
bodies contain
DNA, RNA, and
AG-filled lysosomes;
AG disrupts
membrane

Damaged
brush border
lets enzymes
and contents
leak out

FIGURE 48-6 Schema of steps leading to nephrotoxicity caused by aminoglycosides. See the
text for further information.




NMapdayovTeg KiIvOUvou ve@ppoTocikoTnTag (1)

MeyaAn nAikia

[TpoUTTApXOUCa VEPPIKI AVETTAPKEID

ApudaTtwaon, UuTToTacn, cnwn

HTTaTIKr avemrapkela

[TpdopaTn Xpnon auivoyAUKOOIOWYV

MeyaAuTepeg OOOEIC

O¢parreia TTaparteTeapevn (> 5, 101aitepa 10 nuUEPWV)

EmiAoyr) auivoyAukoaidng (veouukivn > yevrauikivn,
auIKaaivn > TOUTTPAUUKIVN > VETIAUIKIV) > OTPETTTOUUKIVN)

[TOANQTTAEC DOOEIC

2.UyXopnyouueva @Aapuoka (BavkouuKivr, oKIaypa@IKA, KA)



=

NMapdyovTeg KIVOUVOU VEQPOTOZIKOTNTAG (2)

Bavkouukivn
Auoortepikivn B
doupooepion
KAIVOQUUKIVN
TiTrepakiAAivn
KEPANOTTTOPIVEC
MeBocu@Aoupavio
DookapveTN

Gilbert D, 2000



QTOTO=ZIKOTHTA

KoxAiakr) BAGBN (2-12%) (apikaagivr, OTPETTTOMUKIVN)

AiBouaaia BAABN (1-3%) (yevrapukivn, TOUTTPAMUKIVN,
OTPETITOMUKIVN)

2UVNOWG un avaoTpEWiun n KoxAlakr BAGRN, Bpadswcg
avaoTpEWIUN N aiBoucaia)

[MIBavn eupAvion META TO TEAOG TNG AYWYNS(AKOUA Kal JINVEQ)
EtravalauBavouevn €kBeon

Augnon Kivduvou OTav ouyxopnyouvTtal GAAa WTOTOCIKA PAPUAKO

AANoI TTapayovTeg Kivouvou: nAikia, NA, cuvoAikr) dOan, YEVETIKN
TpodIaBeon



=

NEYPOMYIKOZ ANOKAEIZMOZ

2UvNOwc¢ otav ouvuttapxel PAaBn TG VEUPOMUIKNG
ouvayng (Tr.X. ouyxopnynon MUOXaAQpWTIKWY TUTTOU
KOUpapiou)

ATTOAUTN avTEVOEIEN N Papeia puaocBEvela

ATTOQUYN Taxeiagc €yxuong (Xpovog evOOPAERIAC
eyxuong 30-60 min)

AvaoTpEWIUN ME eVOOPAEPIa Yopnynon YAUKOVIKOU
aof3eoTiou




TAKE HOME MESSAGES (1)

BakTnpIlOKTOVA AVTIMIKPORBIOKA YE OTEVO
OEPATTEUTIKO €UPOC

Apouv Kupiwc ota Gram(-)
OXI| ota avagpofia

XopnyouvTai pe NMPO2OXH arrac
NUEPNTIWG
NE@POTOCIKOTNTA, WTOTOCIKOTNTA



TAKE HOME MESSAGES (2)

o

6\

H onWwn o€ QVOOOETTIOPKN 0GBEVN
OEV ATTAITEI T CuUyXopPnynon
QUIVOYAUKOGIO WV

v




TAKE HOME MESSAGES (3)

MovoBeparTreia ue apIVOYAUKOOIOEC
UOVO O€ AOINWCEEIC AVWTEPOU
OUPOTTOINTIKOU (TTUEAOVEQPITIOO)



MDR/XDR BakTripia

Aucnon Twv XDR Baktnpiwyv kai 1d1aitepa Twv CRE

[Mpoopatn peAETN o€ 396 CRKP oTeAéExn n
YEVTAMIKiIVN TTapouadiale euaiocBnoia 61.9% ouvoAika
Kal NTav upnAoTtepn avaueoa oe KPC/KPC VIM
oTeAEXN , XapnAotepn ota NDM-1, VIM, kai OXA-48
poTeAExn 42.6, 38.2, kal 28.6% avTioToIXO

PK/PD 1TEpIOpIOUOI OTOUC BAPEWGC TTAOXOVTEC

2.UvVOUAOUOG KapRatreveung/apivoyAukoaidng o€
KPC/KP Aoipwcelc oxeTietal e XapnAoTEPN
OvnroTnTa

Karaiskos I., et al.Front Public Health. 2019;11;7:151



[TANAZOMYKINH

NewTEPN AUIVOYAUKOTION

ETTITTAEyUEVEC AOINWCEEIC oupoTTOINTIKOU a1to MDR
Enterobacteriaceae (EPIC STUDY)

CARE STUDY, (CRE bacteremia),37 aobeveic,
OETIKA atToTeEAEONATA O€ O,TI APOopPa BvNTOTNTA OTOC
28 NUEPEC Kal oTn AUCN TNG BakTnplaidiag

In vitro TTapopola dpacTIKOTNTA EvavTi Ps.

aeruginosa Pe TNV auikaoivn aAAG KaTwTEPN OTOV
WISETA

15mg/kg/24h
Abdul-Mutakabbir J, et al. Infect Dis Ther. 2019;8(2):155



Ceftazidime/avibactam (as preferred empirical choice when both KPC and OXA carbapenemases are reparted locally) or
meropenem/vaborbactam

Although in the lack of high-level evidence, for both empirical and targeted treatment a combination with old {colistin,
polymyxin B, tigecycline, old aminoglycosides, fosfomycin) or novel agents (plazomicin, eravacycline, double BL-BLI
combinations) could be considered in the attempt of delaying emergence of resistance, after having carefully balanced
potential additional toxicity on a case-by-case basis (expert opinion)

In case of resistance to novel BL-BLI, consider palymyxins-based or aminoglycosides-based combinations with carbapenems
and/ar (tigecycline or eravacycline) and/or fosfomycin

Consider concomitant administration of inhaled polymyxinsfaminoglycosides when they are used intravenously for VAP

Ceftolozane/tazobactam (as preferred empirical choice in absence of concomitant risk of CRE) or ceftazidime/avibactam
For empirical therapy, administer a second anti-pseudomonal agent (an aminoglycoside ar a polymyxin or fosfomycin)
Although in the lack of high-level evidence, for targeted therapy combination with old {colistin, polymyxin B, old
aminoglycosides, fosfomycin) or novel agents [plazomicin, double BL-BLI combinations) could be considered in the attempt
of delaying emergence of resistance, after having carefully balanced potential additional toxicity on a case-by-case basis
[expert opinion)

In case of resistance to novel BL-BLI, consider palymyxins-based or aminoglycosides-based combinations with carbapenems
and/or fosfamycin and/or rifampin
Consider concomitant administration of inhaled polymyxinsfaminoglycosides when they are used intravenously for VAP

Administer a polymyxin as the backbone agent

Consider combination with ald {carbapenems, ald aminoglycosides, tigecycling, fosfomycin, rifampin) or novel agents
{plazomicin, eravacycling)

Consider concomitant administration of inhaled palymyxins/aminoglycosides when they are used intravenously for VAP

FIGURE 1 | Current clinical reasoning for the treatment of serious MDR-GNB infections in critically-ill patients. MDR-GNB, Multi-drug resistant Gram-negative
bacteria; CRE, carbapenem-resistant Enterobacterales; CRPA, carbapenem-resistant Pseudomonas aeruginosa; CRAE, carbapenem-resistant Acinetobacter
baumannii: BL-BLI, g-lactam/g-lactamase inhibitors; VAP, ventilator-associated pneumonia,

Basseti et al., Front Med (Lausanne). 2019 ;6:74




KEDTAPOAINH

5H2 yevidc KepaAooTTopivn
MRSA,MRSE,Streptococci
OXI| evTEPOKOKKOI

daoua TTapouoIo JE TNG KEPTPIALOVNG (OxI Ps.
aeruginosa)

ABSSI og €dagpoc MRSA
600mg/12h
Xpndel TpOTTOTTOINONG O€ VEPPIKN AVETTAPKEIQ

2.UVNOEIC aveETTIBUUNTEC EVEPYEIEC:VAUTIA, DIApPOIQ,
C.difficille, case report NWaIvoPIAIKNG TTVEUUOVIAC

Tirupathi R, et al.J Community Hosp Intern Med Perspect. 2019 ;9(4):310-313
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" KEGTAPOAINH

Oepartreia PETPIAC Ewg coapng CAP
2 peAETeC paonc 3, FOCUS , FOCUS 2
Mn KATwTEPOTNTAC OE OXEON ME TNV KEPTPIALOVN

O1 aoBeveic ye MRSA €gixav atToAEIOTElI ATTO TIC
ueAeTec FOCUS

CAPTURE STUDY, 398 aoc0eveig
Aokiun gmmAoyn yia MRSA CAP

Welte et al., Int J Antimicrob Agents. 2019;54(4):410



Int J Antimicrob Agents. 2019 Jul 3. pii: 30924-8579(19)30178-5. doi: 10.1016/].ijantimicag.2019.06.0235. [Epub ahead of print]

-label use of ceftaroline fosamil: A systematic review.

Pani A1, Colombo F2, Agnelli F3, Frantellizzi \'A, Baratta F5, Pastari DE, Scaglione 28

= Author information

Clinical Pharmacology Unit, ASST Grande Ospedale Metropolitano Niguarda, Italy; Department of Oncology and Onco-Hematology,
Postgraduate School of Clinical Pharmacology and Toxicology University of Milan Statale, Italy. Electronic address: arianna_pani@unimi.it.

Internal Medicine Department, ASST Grande Ospedale Metropolitano Niguarda, Italy. Electronic address:
fabrizio.colombo@ospedaleniguarda.it.

Internal Medicine Department, ASST Grande Ospedale Metropolitano Niguarda, Italy. Electronic address:
francesca.agnelli@@ospedaleniguarda.it.

Department of Radiological, Oncological and Anatomical Pathological Sciences, University of Rome Sapienza, ltaly. Electronic address:
viviana_frantellizzi@uniroma1 _it.

Department of Internal Medicine and Medical Specialties, University of Rome Sapienza, Italy. Electronic address:
francesco baratta@uniroma .it.

Department of Internal Medicine and Medical Specialties, University of Rome Sapienza, Italy. Electronic address:
daniele pastori@uniroma.it.

Clinical Pharmacology Unit, ASST Grande Ospedale Metropolitano Niguarda, ltaly; Department of Oncology and Onco-Hematology,
Postgraduate School of Clinical Pharmacology and Toxicology University of Milan Statale, ltaly. Electronic address:
francesco.scaglione@unimi.it.

Abstract

eftaroline fosamil is a fifth-generation cephalospaorin with anti-methicillin-resistant Staphylococcus aureus (MRSA) activity. It has been
approved by the EMA and FDA for the treatment of adults and children with community-acquired bacterial pneumania (CABP) and acute
bacterial skin and skin structure infections (ABS5SI). However, ceftaroline fosamil has a broad spectrum of activity, and a good safety and
olerability profile, so is frequently used off-label. The aim of this systematic review was to summarize the safety and efficacy of off-label use
of ceftaroline. The review was conducted according to PRISMA guidelines. MEDLINE, EMBASE and CENTRAL databases (2010-2018) were
searched using as the main term ceftaroline fosamil and its synonyms in combination with names of infectious diseases of interest. A total of
21 studies with 1901 patients were included: the most common off-label indications for ceftaroline use were bacteremia (n=595), endocarditis
n=171), osteocarticular infections (n=368), hospital-acquired pneumania (n=115) and meningitis (n=23). The most common reasons for off-
label use were persistent or recurrent infection after standard treatment or non-susceptibility to vancomycin and daptomycin. Clinical success

as evaluated in 933 patients, and 724 (77%) of these reached this positive outcome. Incidence of adverse events (AEs) was reported in 11
studies. In 83 (9%) cases there were AEs related to the use of ceftaroline; the most commaon reported AEs were nausea, vomiting, diarrhea,
rash and neutropenia. The review results show that ceftaroline may be used in clinical settings other than those currently approved; however,
he use of ceftaroline in these contexts deserves further investigation.
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