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inyoensis 1970
Auikaoivn HuiouvBetikd
Tapaywyo 1 9 7 2
Kavauukivng A
NeTIAHIKIVN HuiouvBetiko 1 9 7 5 NUIOUVOE
Tapdywyo OIGouUKIvNG TIKE C
loeTTapicivn HuiouvOerikd

TapAywyo YEVIAUIKIVNG
B

1990

/

MikpoBiokTéva



5
%

‘;f' EcoSal Pius

Cellular and Molecular Biology of
E. coli, Salmonella, and the Enterobacteriaceae

Received: 25 January 2018

Accepted: 25 September 2018

Posted: 16 November 2018

Editor: Karen Bush, Department of Biology,
Indiana University, Bloomington, IN

Citation: EcoSal Plus 2018; doi:10.1128/
ecosalplus ESP-0002-2018.

Correspondence: Alisa W. Serio, asenol

u |r;= il caom

Copyright: © 2018 American Society for
Micrabiology. Al rights reserved.
doi:10.1128/ecosalplus ESP-0002-2018

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 POPIa TOU KUTTOPIKOU
TOoIXWPOTOC (TTaBNTIKA O1AYXUCN-OEV. OTTAITEI
EVEPYEIQ)

E¢apTtwuevn atro evepyeia Bpadeia eicodo¢ O0To
KUTTAPO - OUVOEDH MUE KUTTAPOTTAAOUATIKOUG
OXNMATIOPOUG KOI AVATIVEUOTIKEC KIVOVEG (QTTAITEI
EVEPVEIA)

Tayeia paon el00d0u (ouvdEoNn UE

KUTTOPOTTAQOUOTIKA MEPPPAVN) (QTTAITEI EVEPYEIQ
TTOU TTAPAYETAI OTTO KATAVAAWGON 0CUYOVOU-avayKn
aEPOBiwv ouvBnKwy)




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 avaTrvon

AEN douv o€ avagpofia

Gilbert DN. Principles & Practice of Infectious
Diseases 5th Ed. 2000
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B. 20vdeon e Tnv uttopovada 30S Twv PIBOCWUATWY

Alatapayn petTappaong MRNA - atroouvoeon
pIBocwpaTwyY amd MRNA

Alatapaxn TTpwTEivoouvBEDNG - TTAPAYwYn
AavBaouEVNC TTPWTEIVNG

AucAcitoupyia KUTTAPIKNG neUPpavne (diaguyn 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

(ug/ml) (o
antibacterial) MIC
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;6?233 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
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Gram (+) KOKKOI: OTO@UAOKOKKOI Avenapknc dpacTiKOTNG

LCLEULCIL S e\ 7epOKOKKOI(ME) JOTEEPENERGE
uTTo avanTtuén avroxnc uno

oo e 3 4l OTPETTTOKOKKOI aywyn

ANNATIAOOIONA

d MukoBakTtnpidia

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

d lNapaoita
Entamoeba histolytica [TapopopuUKivN
Cryptosporidium parvum




> Curr Top Med Chem. 2021 Oct 3. doi: 10.2174/1568026621666211004093647.
Online ahead of print.

Aminoglycosides with anti-MRSA activity: A concise
review

Cheng-Jiao Yao ' Yi-LinLi T, Meng-Jun Pu 2 Li-Hong Luo ' Qin Xiong T Feng-Jiao Xie T
Ting-Lin Li ', Pei-Min Feng '

Affiliations + expand
PMID: 34607544 DOI: 10.2174/1568026621666211004093647

Abstract

Methicillin-resistant Staphylococcus aureus (MRSA), a leading cause of infections in human being and
Is usually associated with a multidrug-resistant profile, represents a significant health threat and
public burden globally. The limited options of effective antibiotics motivate the search for novel anti-
MRSA agents. Aminoglycoside antibiotics have been extensively applied in the medical field due to
their desirable broad-spectrum antibacterial activity, especially for systemic infections caused by
Gram-negative organisms. Recent studies demonstrated that aminoglycosides also possessed
potential activity against MRSA, so aminoglycosides may be useful weapons to fight against MRSA.
The present work aims to summarize the current scenario of aminoglycosides with anti-MRSA
potential, covering articles published between 2010 and 2020. The structure-activity relationship and
the mechanism of action are also discussed for the further rational design of novel potential drug
candidates.

Keywords: Gram-negative organisms; MRSA; S. aureus; SAR; aminoglycosides; drug resistance.

Copyright© Bentham Science Publishers; For any queries, please email at epub@benthamscience.net.




BAKTHPIOKTONO2 APAZH

Taxeia
A0COECaAPTWHEVN
2 UVEPVEIQ PE B-AOKTAUEC

Giamarellos-Bourboulis et al.

Diagn Microbiol Infect Dis 1997, 29: 81

>
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GAPMAKOKINHTIKH (1)

Xopnyouvrail |V, IM
ApaoTikeC o€ pH: 6.5-8.0
XapnAn ouvdeon ue Aeukwpata (10%)

AOYW QOpPTIoU OE dlEpXOoVTal OTA
OUOKOAQ OlauEPIOUATO

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



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



OAPMAKOKINHTIKEZ/PAPMAKOAYNAMIKEZ

2Y2XETIZEI2

2UYKEVTPWOT OpoU

MIC

* BakTnpiokTtOvog dpaaon
ECAPTWHMEVN ATTO TN
OUYKEVTPWON

* Méyiotn orav C.../MIC: 8-10:1

« Méyiotn 61av T AUC/MIC

Xpovog (wpeg)

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



[TPO2OXH

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

AuakoAia TTpoBAewnc PK/PD kal eTTiTEUENC
OEPATTEUTIKWY OTOXWV OTO TTAAOO

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



AMINOIAYKOZIAEZ — PAPMAKOAYNAMIKH

Post-antibiotic effect (ueTavTiBloTik €TTidpaon)

KaraoTtoAn uikpoBIiakng avamruéng uera
aVvTIUIKOOBIaK €KBeon
1-3 wpec¢ yia P. aeruginosa,
0.9 — 2.0 wpec yia evrepoBakTnpiaka

2UVEPYEIA -OVTAYWVIOHOG

U 2uvepyikr dpaaon PeE avTidikpofIaka TTou dpouV OTO
KUTTOPIKO TOIXWHA OTTWG 01 B-AakTauES (= O puBuog
Oavatwong Twv OUO AVTIMIKPOBIOKWY gival
LMEYAAUTEPOG ATTO TOV AVAPEVOUEVO OTTO KAOE €va
CEXWPIOTA )

U AviaywVvioNoG e BAKTNPIOOTATIKA (TETPAKUKAIVN,
XAWPAUPEVIKOAN)




AMINOIAYKOZIAEXZ — PAPMAKOKINHTIKEZ IAIOTHTEZ

& XapnAn rpwreivoouvdeon (10%)

& YYnAn udartodiaAutoTnTta (Katavoun Kupiwg oTov evOoayyeIako
Kal OIGUECO XWPO)

& Aev atroppo@ouvTtal atrd 10 OTONA

& Agv petafoAifovral. ATTEKKPivOVTal AVOAAOIWTEG ATTO TOUG
VEQPOUG

& Acev £xouv KaAn Oieiocduon o€ OUOKOAO SlapepioHaT

& Acv dIEpYOVTal TOV QIMATEYKEPOAAIKO PPAYHO

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

& Emi XNA, peydAn rapdraon Xpovou nuiceiag (wNng Kal avaykn
TpoTroTroinong 66ong

& ATTopaKkpUVOVTAIl JE TNV AINOKABOapOoN

& AdpavoTtroiouvTal av XopnyouvTal TAUTOXPOVA ME TIG B-AOKTAMES




AMINOIAYKOZIAEXZ — PAPMAKOKINHTIKEZ IAIOTHTEZ

& NTwyxn diatTrepaTdTNTA BIOAOYIKWYV MENBPAVWYV
(EKTOG VEQPPIKWY CWANVaPIwWV Kal KUTTAPWY £0W WTOG)
& XaunAn ouykEVTpwon o€ BPOYXIKEC EKKPITEIC-TITUEAA
(YwnAn pe agpoAupua)
& XaunAn d1atrepaATOTNTA UNVIYYO- KAl AIMOTOEYKEPAAIKOU @PAYUOU
(YwnAr ouykévTpwaon PJETA evdopaxiaia r EVOOKOIAIQKT)
£yxuon)
& YwnAn ouykévTpwon oTa oupa
(25-100 x guykEVTpwon TTAGOUATOG)
& KaAég ouykevTpwaoelc o€ apBpiko uypo
@ OXI €TTapKEIC CUYKEVTPWOEIC OTA OOTA
& 30% avTioToiXOoU OUYKEVTPWONG TTAACHATOG OTA XOAN@oOpa
@ 40% avTioTOIXOU OUYKEVTPWONG TTAGOMATOG OTO UDATOEIDEG UYPO
& Ocv aBpoilovTal gTOV TIPOCTATN KAl OTOV CiEAO




MHXANIZMOI ANTOXHX

Meiwpuevn dlaTTELATOTATA ATTO TO
KUTTOPIKO TOIXWHO

Tpotrotroinon oto onueio dpaonc (TTx
METAAAaEN 16rRNA)

Ev{uuikn Tpotrotroinon (TrTAacpidla)
AOEVUAIWQaTr
AKETUAIWON
Dwopopuliwor




AVTOXN TWV EVTEPOKOKKWYV OTIG
OMIVOYAUKOOIOEG

Evdoyevrc aviox — avagpofioc JETABOAIONOC
EVTEPOKOKKWYV
MIC: 4-256 pg/ml

2 UVEPYEIO PE XNUEIOBEPATTEUTIKA TTOU OPOUV OTO KUTTAPIKO
TOiXWMA (APTTIKIAAIVN, YAUKOTTETTTIOIO)

YWYnAR avToxrn OTOUG EVTEPOKOKKOUG

= TpoTtrotroinon oToxou, dIaBaToTNTAC, TPOTTOTTOINTIKA

eviuua
= MIC yevrapukivn 2 500 pg/mi
= MIC otpetrropukivn = 2000 pg/mi
* ATTWAEIO OUVEPYIKOU ATTOTEAECUATOGC E
B-AOKTAMEC, YAUKOTTETTTIOIO




Acinetobacted =11 11]l]

Results from all hospitals
Blood isolates
(July - December 2020)

Medical Wards Surgical Wards

Isolates Isolates

e Tested

Piperacillin 143 462 | 448 1.4 22 54,5 | 545 0,0 155
Piperacillin/Tazobactam 250 S04 | 4 44 75 60,0 | 520 80 379
Ampicillin/Sulbactam 172 506 | 378 | 128 30 700 | 433 | 267 222
Aztreonam 114 96,5 | 965 0,0 41 951 | 9 0,0 165
Ceftriaxone 128 898 | 859 3.8 41 92,7 | 902 24 186
Cefepime 173 86,7 | 803 6,4 47 015 | 830 | 85 233

Imipenem 325 914 | 914 0, 86 953 | 953 0,0 447
Meropenem 335 90,1 | 899 0.3 89 05,5 | 944 1,1 470
Gentamicin 353 858 | 841 1,7 94 026 | 904 2 476
Tobramyein 240 833 | 829 04 63 81,0 | 810 0,0 316
Amikacin 342 86,3 | 848 1,5 86 91,9 | 919 0,0 457
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Psegdomongs aeruginosa
Results from all hospitals
Blood isolates
(July - December 2020)

Medical Wards Surgical Wards

Isolates Isolates o Isolates
Tested Tested %NS l Tested

Piperacillin 123 41,5 | 350 6,5 £ 343 | 257 86 84
Piperacillin/Tazobactam 241 20 | 233 6,6 59 271 | 237 34 169
Ticarcillin/Clavulanic 99 646 @ 606 | 40 20 450 | 400 @ 50 71
acid '
Ceftazidime 251 291 | 231 6,0 62 274 | 258 16 177
Cefepime 254 276 | 197 7.9 59 30,5 | 203 02 169
Aztreonam 201 279 | 139 | 139 38 342 | 184 | 158 136
Imipenem 244 34,0 | 336 0,4 60 37 | 37 0.0 172
Gentamicin 248 282 | 254 28 63 254 | 159 9,5 176
Tobramycin 216 269 | 264 0.5 53 226 | 226 00 134
Amikacin 262 275 | 218 57 63 222 | 190 32 176

(3}
rs]

[0
o
[» 5}

o]
=

=



Enterobacter Spp

Results from all hospitals
Blood isolates
(July - December 2020)

Medical Wards Surgical Wards

Isolates Isolates Isolates
Tested e Tested s Tested
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Ampicillin 67 g70 | 910 | 60 24 95,
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Ampicillin/Sulbactam 62 66,1 | 645 6
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Ceftazidime 118 220 | 203 | 2

Ceftriaxone 83 289 | 277 2 18 444 | 444 | 00 34 529 | 500 | 29
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- arC A4 A Ay " " 90 a0 n o] e i Q42 7Q
Aztreonam 85 21,2 | 200 i 2 238 | 238 0.0 35 371 | 343 | 28
[0 oy e im o e %My ) "y ok ~ ~ e -~ e e CA o o
Lerolaxime g—".‘—' :_1 g Ll U 400 sUU U 34 Jt,F e S U

Cefepime 112 14,3 89 | 54 31 355 | 290 6,5 38 421 | 368 | 53

mipenem 115 | 148 70 | 78 34 | 294 | 176 | 118 44 | 318 | 273 | 45
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Gentamicin

Tobramycin 95 105 | 105 | 00 27 148 | 11,1 37 32 250 39

Amikacin 119 3.4
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Klebsiella pneumoniae
Results from all hospitals

Blood isolates
(July - December 2020)

Medical Wards Surgical Wards

Isolates Isolates o Isolates
Tested %l Tested NS *l Tested

Ticarcillin/Clavulanic 117 6T

: 117 00, / 29,8 6,8 30 70,0 60,0 100 52 94,2 92,3 2
acid
Piperacillin/Tazobactam 428 56,3 | 521 | 42 130 70,0 | €9.2 08 282 904 | 887 8

Amoxicillin/Clavulanic o -
acid

Cefoxitin 228 224 | 224 | 00 76 237 | 237 0,0 152 566 | 559 7
Cefotaxime 363 551 | 548 | 03 116 724 | 724 0,0 210 881 | 8s 0
Ceftriaxone 269 59,5 5 04 83 67.5 7.5 0.0 23 90,0 | 90
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Cefepime 410 55 524 | 27 31 69,5 7 5 277 888 | 874 :
Imipenem 392 457 | 441 | 15 122 65,6 3 6 273 872 | 864 7
Meropenem 405 464 | 457 | 07 132 63,6 4 | 23 274 883 T/ 87 @ '

Amikacin 436 | 296 | 211 | 85 31 | 542 | 366 | 176 283 | 611 | 385 | 226



Ampicillin

Amoxicillin/Clavulanic
acid

Piperacillin/Tazobactam
Cefoxitin

Ceftazidime

Cefotaxime

Ceftriaxone

Aztreonam

Cefepime

Gentamicin

Tobramycin

Amikacin

Results from all hospitals
Blood isolates
(July - December 2020)

Medical Wards Surgical Wards
solts O s o
119 913 | 513 | 00 20 550 | 550 | 0O 21
114 421 | 404 8 20 40,0 | 400 | 00 21
134 2 67 | 45 23 8.7 87 | 00 26
65 200 | 138 | 62 13 308 | 308 | 0O 14
133 188 | 173 3 23 174 | 174 | 0O 26
119 23 235 | 00 19 316 | 316 | 00 20
84 202 | 202 | O 15 400 | 400 | O 16
84 6,0 60 | 00 17 0,0 00 | 00 18
123 130 | 98 | 33 21 48 | 48 | 0f 21
141 312 | 220 | 92 22 91 9 0. 26
112 295 | 196 | 98 16 188 | 188 | 00 17
139 11,5 65 | 50 23 130 | 130 | 00 2h
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Drug

Penicillin G
Ampicillin

Gentamicin-
High

Streptomycin-
High

Vancomycin
Teicoplanin

Linezolid

Enterococcus spp

Medical Wards

Results from all hospitals
Blood isolates
(July - December 2020)

0,0

0,0

Surgical Wards
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Results from all hospitals
Blood isolates
(July - December 2020)

Medical Wards Surgical Wards

Isolates Isolates o Isolates
Tested NS Tested l Tested

Ampicillin 558 959 | 852 | 07 85 56,5 | 553 2 38 579 | 579 | 00
Piperacillin/Tazobactam 599 73 3.5 3.8 Q3 8,6 272 6,5 39 17.9 5,4 26
e 460 | 313 | 235 | 78 64 | 344 | 250 | 94 36 417 333 | 83
acid ' -
Cephalothin 65 738 | 417 | 262 9 66,7 | 444 | 222 7 714 | 57 4
Cefoxitin 355 5,1 08 42 65 31 3 0,0 30 233 67 67
Ceftazidime 99 77 | 14 37 93 258 | 215 | 43 39 333 | 82 | 5
Cefotaxime 543 214 | 214 | 0 75 29,3 | 280 3 34 353 | 353 | 00
Ceftriaxone 347 213 | 213 56 304 | 304 | 00 30 400 | 400 | 00
Aztreonam 369 19,5 57 38 60 26,7 | 233 <h) 32 375 | 344 3
Cefepime 538 195 | 160 | 35 88 227 | 205 | 23 38 368 | 316 | 53

Gentamicin 629 108 9,9 0 Q3 12,9
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Tobramycin 523 16,6 | 149 I 77 22,1

Amikacin 629 48 | 11 | 37 93 1,1 11 0,0 43 70 | 47 | 23




ENAEIZEIZ XOPHIHZHE (1)

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

NOOCOKOUEIAKEC AOINWCEEIC AVWTEPOU
OUPOTTOINTIKOU.

BakTtnplaiyia

EuTTUpETOC OUDETEPOTTEVIA

EvOOKOIANIOKEC AOIMWIEEIC

BakTtnpiakr evOookapdiTida (YEVTAMIKIVN)
BpoukEAAWGON, euuaTtiwon (OTPETTTOMUKIVN)
Xopnynon auivoyAukooIOwV € Jopen

aepoAupatoC o€ VAP aTreTuxe 0€ KAIVIKEC
MEAETEC



ENAEIZEIZ XOPHIHZHE (2)

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

Meta-avaAuon 80 pyeAETWY

/586 ao0Oegveic

B-AAKTANEC # B-AQKTAUEC + AMIVOYAUKOOIOEC
MovoBepatreia MONO oTi¢ AoIpgwEeIc Tou
QVWTEPOU OUPOTTOINTIKOU

H onwn o€ avoooeTTapKn acBOevr) Oev ATTAITEI
TN guyXopnynon auivoyAUuKoaIOwWV KOl QUEAVEI
TOV KivVOUVO QVETTIOUUNTWY EVEQYEIWV




AAEZ ENAEIZEIZ XOPHIHZHZ (3)

2TPETTTOUUKIVN, YEVTAUIKIVN

2 TTEKTIVOUUKIVN
AlIKaaivn

[Mapouopukivn

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

N. gonorrhoeae

M. avium- intracellulare
Nocardia

E. histolytica
Cryptosporidium parvum




AO20OAOl'lA

ATTa¢ NUEPNCIWC
(EKTO2:evOokapdiTidoQ)

5-7mg/kg YeEVTAMIKIVN, TOUTTPAMUKIVN
VETIAUIKIVN

15-30mg/kg auikaaivn

TpoTtrotToinon o€ VEPPIKI 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 apxikn €kBeon o€ uia
QMIVOYAUKOGION Ta BaKTNPIOKA OTEAEXN
QTTOKTOUV «TTpocapuoyn» (adaptive
resistance) atroTeEAECUA TNG MEIWMEVNC
£10000U OTO POKTNPIOKO KUTTAPO. [iveTal
UOVIUN OTaV N €KBeon eTTavaAn@Oei evTog
OlWPOoU



—

ANENMIOYMHTEZ ENEPTEIEZ

MIKPO BepaTTEUTIKO EUPOC
Ne@poTocikoTnTa
(QToTOCIKOTNTA (UN AVACTREWIUN)

NeupoToCIKOTNTA (O€ A0OEVEIC UE
uuaoBEvela N TTou Aauavouy
TTapAywya Koupapiou)



TPOMNOIOIHZH AO2OAOrI'IAZ 2E XNA

ATTEKPION AUIVOYAUKOOIOWY ~ OTTEIpAUATIKA dINBnon

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

Meiwon doong eite Au¢non PHeECOdIACTAMATOS XOPrnynong
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Abstract

Objectives: Amikacin is still a widely used aminoglycoside for the treatment of life-threatening
infections. The pharmacokinetic parameters of this antibiotic may be altered in critically ill conditions.
Moreover, in the elderly population, pathophysiological changes affect these pharmacokinetic
variables, making it difficult to predict the appropriate dose and dosing schedule for amikacin. This
study aimed to characterise the pharmacokinetics of amikacin in critically ill elderly patients with renal
dysfunction, and to evaluate if the available dose adjustment schedules dependent on renal function
would be appropriate for empirical dosing.

Methods: Critically ill patients aged >60 years with a creatinine clearance of >20 mL/min in need of
treatment with amikacin were randomly enrolled. All the patients received approximately 25 mg/kg
amikacin. The patients were then divided into three groups according to the stages of their renal
dysfunction based on creatinine clearance, and the optimum time to re-dosing was calculated for
each group. The pharmacokinetic parameters of the patients were calculated and estimated as

population pharmacokinetic data.



Results: Of 30 patients, only 20% attained the target peak levels of amikacin of >64 mg/L. In addition,
the mean volume of distribution was 0.47 L/kg. There was a poor correlation between amikacin
clearance and creatinine clearance. The difference in amikacin half-life was not statistically significant
among any of the stages of renal impairment.

Conclusions: The initial dosing of amikacin in critically ill elderly patients should not be reduced, even
in the context of renal impairment. Regarding the dose adjustment in renal impairment, dosing
intervals estimation, no decision can be made based on the creatinine clearance and the first dose
individualisation method in terms of the two-sample measurements may be considered as an

appropriate strategy.

Keywords: aminoglycoside; critical iliness; elderly; pharmacokinetics; renal impairment; therapeutic
drug monitoring.

© European Association of Hospital Pharmacists 2021. No commercial re-use. See rights and permissions. Published
by BMJ.




ATTauTEiTAI TTAPAKOAOUBNON ME

OTA0ueC (etiTreda) aAPUAKOU
KAl EAEYXO VEQPPOTOLIKOTNTAC

“ MeyIoTEC OTABUEC = QAVTIMIKPOBIAKN
QTTOTEAECUATIKOTNTA

“ EAAXI10TEC OTAOUEC = VEPPIKN
kKGBapon Tou papuaKoU



EMINEAA OPOY AMINOIAYKOZIAQN

ddappako EmBuunt o1dOun @apUAKOU (ug/di)

MeEyioTn EAaxioTn
["evTapIKivn 4-10 1-2
TouTTpAPUKIVN 4-10 1-2
NETIAMIKIVN 4-10 1-2

Auikaaoivn 15-30 5-10

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




NEPPOTO=IKOTHTA

2.UvOEON AMIVOYAUKOCIOWYV ME

WNKTPOEION TTapu@n £yyuUg
EOTTEIPAPEVWIV OCWANVAPIWY

KuAivopoupia: 3n nuEpa

Oceia owAnvaplakn vékpwon: 7-10
NUEPEC ATTO TNV £vapen
[1000I106E0IKEC KATAOTACEIC



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 KivOUuvou vegppoTocikoTnTag (1)

MeyaAn nAikia

[TpoUTTApXOUCa VEPPIKI AVETTAPKEID

ApudaTtwan, uTToTacn, cnwn

HTTaTIKr avemrapkela

[TpdopaTtn Xpnon auivoyAuKkooIdwV

MeyaAuTepeg OOOEIC

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

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

[TOANQTTAEC DOOEIC

2.UyXopnyouueva @Aapuaka (Bavkouukivr, oKIaypa@Ikd, KA)



=

NMNapdyovTteg KIVOUVOU VEQPOTOZIKOTNTAG (2)

Bavkopukivn
Auortepikivn B
doupooeuion
KAIVOOUKivVN
TiTrepakiAAivn
KEPANOTTTOPIVEGC
MeBocu@Aoupavio
dookapveTN

Gilbert D, 2000



QTOTO=ZIKOTHTA

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

AiBoucaia BAABN (1-3%) (yevrapukivn, TOUTTPAMUKIVN,
OTPETTTOMUKIVN)

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

[MIBavn eu@Avion META TO TEAOG TNG AYWYNS(AKOUA Kal JNVEQ)
EtravaAauBavouevn €kBeon

Augnon Kivduvou OTav ouyxopnyouvTtal GAAaG WTOTOCIKA PAPHAKO

AANoI TTapayovTeg Kivouvou: nAikia, NA, cuvoAikr) d0an, YEVETIKN
TPodIaBeon



=

NEYPOMYIKOZ ANOKAEIZMOZ

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

ATTOAUTN avTEVOEIEN N Papeia puaocBeEvela

ATTOQUYI Taxeiagc €yxuong (Xpovog evOOPAERIag
eyxuong 30-60 min)

AvaoTpEWiyn ME evOOPAERIa xopriynon YAUKovikou
aoBeoTiou




TAKE HOME MESSAGES (1)

BakTnpIlOoKTOVA AVTIMIKPOPBIOKA YE OTEVO
OepaTTEUTIKO EUPOC

Apouv Kupiwc ota Gram(-)
OXI| ota avagpofia

XopnyouvTai pe NMPO2OXH arrac
NUEPNTIWG
NEP@POTOCIKOTNTA, WTOTOCIKOTNTA



TAKE HOME MESSAGES (2)

%

6\

H onNyn o€ AVOCOETAPKN 0GOEV
O£V AMAITEI TH GUYXOopPNnynon
QUIVOYAUKOGIOWYV

v




TAKE HOME MESSAGES (3)

MovoBeparTreia ue apIVOYAUKOOIOEC
UOVO O€ AOIUWCEIC AVWTEPOU
OUPOTTOINTIKOU (TTUEAOVEPPITION)



MDR/XDR BakTripia

Aucnon Twv XDR Baktnpiwyv kai 1d1aitepa Twv CRE

[MTpoao@aTtn yeAeTn o€ 396 CRKP oteAéxn n
YEVTAMIKiIVN TTapouadiale euaiocOnaia 61.9% cuvoAika
Kal NTav upnAoTepn avaueoa oe KPC/KPC VIM
oTeAEXN , XapnAotepn ota NDM-1, VIM, kai OXA-48
poTeAExn 42.6, 38.2, kal 28.6% avTioToIXa

PK/PD 1TEpIOpIOUOi OTOUC BAPEWC TTAOXOVTEC

2.UvVOUAOUOG KapBatreveung/apivoyAukoaidng o€
KPC/KP Aoipwcelc oxetietal e XapnAoTeEPN
OvnroTnTa

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



[TANAZOMYKINH

NewTePN apIvoyAukoaion

ETITAeyuEVEC AOINWCEEIC oupoTToINTIKOU a1mto MDR
Enterobacteriaceae (EPIC STUDY)

CARE STUDY, (CRE bacteremia),37 aobeveic,
OETIKA atToTEAEOMATA O€ O,TI APOopPa BvNTOTNTA OTOC
28 NUEPEC Kal 0TN AUCON TNG BaKTnpIaIdiag

In vitro TTapouoia dpacTIKOTNTA £vavTi PsS.

aeruginosa Je TNV auIkaoivn aAAad KATwTEPN OTOV
MRSA

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 yvevidg KepaAooTTopivn
MRSA,MRSE,Streptococci
OXI| evTEPOKOKKOI

ddaopa TTapduolo he TNS KEPTPIaEOVNGS (OxI Ps.
aeruginosa)

ABSSI og edag@oc MRSA
600mg/12h
Xpndel TpOTTOTTOINONG OE VEPPIKN AVETTAPKEIQ

2.UVNOEIC aveTTIBUUNTEC EVEPYEIEG:VAUTIA, dIAppPOIq,
C.difficille, case report NWaIvoPIAIKNG TTVEUUOVIAC

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



Int J Antimicrob Agents. 2019 Oct;54(4):410-422

" KEGTAPOAINH

O¢epartreia pETplac Ewg coBapnc CAP
2 JeAETec paonc 3, FOCUS , FOCUS 2
Mn KOTWTEPOTNTAG OE OXEON UE TNV KEPTPIACOVN

O1 ao0Beveic ye MRSA €ixav atToOKAEIOTEI ATTO TIC MEAETEC
FOCUS

CAPTURE STUDY, 398 aob¢eveic
Aokiun emmAoyn yia MRSA CAP
CAPTURE STUDY, 150 aocBeveic pe ooTEOMUEAITIOO

CAPTURE (phase 4 Clinical Assessment Program and
Teflaro® Utilization Registry)

Welte et al., Int J Antimicrob Agents. 2019;54(4):410
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-label use of ceftaroline fosamil: A systematic review.
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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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