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[Teplypappo Mapovoilaonc

e Oplopot

e JUVTIOMN LOTOPLKN avadpoun otnv avakaAuPn Twv aviPLloTikwy

* H xpuon emoyxn tTwv ovTLBLOTLKWVY KOl TO GNLEPLVO KEVO KOLLVOTOMLOG
* H ¢peuva onuepa yLa TNV avamtuén Twyv avtBLlotikwy tou auplo
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Tuelval n Aolpweén.

e Elvail n eloodoc¢ evoc maBoyovou
LLLKPOOPYOVLOUOU OTOV OPYOVLOMO

* OL AOLUWEELC ELVOIL CUXVEC Kall
NMPOKAAOUV aoBEveLleC TToU
entnpealouv TNV avBpwrilvn LVYELd

* MMoAAEC Ao T AoLUWOELS VOOOUC
odeilovtal og Baktnpla

* OLAolpweelc amo ta Pfaktnpla eival
duvatov va ipoAndOouv, va
e}\evxeouv KoL val Katano}\euneouv
LLE TN XPNON QVTLULKPOBLAKWY
bOPUAKWVY IOV ELvVaL EVPEWC YVWOTA
wWC aVTLPLOTLKAL.
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TLelval TOL QVTLULKpOBLaKQ

* Elvail ot evwoelc mou epmodifouv tnv avamtuén n
KATAOTPEPOUV ULKpoOopyaviopoUC (Kuplwce BaktnpLa)

* Ol EVWOELC QUTEC MTTOPEL VO Elval ouVOETIKNC tpogAEUoNC N
VOl TTOPAYOVTOL OO ULKPOOPYOVLIOHUOUC TT.X. LUKNTEC
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O opocC avTLpLOTLKO

* H ouvunapén 6Uo pkpoopyaviopwy oto LoLo reptBaAliov pmopel va
obnNynoeL o€ SUO KATAOTACELC

* JuuBlwon Btk cuvuTapEén TWV ULKPOOPYAVLIOLLWV

e AvtiBiwon: o €vac armno touc U0 pIKpoopyaviopoUC tpooTtabet va
KataoTtpePeL ToVv AANO WOTE va ETPLWOEL

* Me tov 0po avtiBlotika cuvnBwc avadePOUAOCTE OTLC
QVTLULKPOPBLOKEC EVWOELG TIOU TTOPAYOVTAL OO LUIKPOOPYOAVIOUOUC LLE

OKOTIO VO KOTOTTOAEUNCOUV TNV AVATITUEN AAAWY LLLKPOOPYAVLO LWV
(Selman Waksman 1942)
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ELoTNHOVIKOC OPLOUOC

* KaBe evwon mou mAnpot ta akoAouvBa kpLtnpla
* Elvoll tpoiov Tou PETAPOALOHOU EVOC LLLKPOOPYAVLIOUOU
KaBwC Kol T NULOUVOETIKA Kol OUVOETIKA TouC avaAoya
e Avtaywviletal TNV emBlwon n tThv avamtuén evoc n
TEPLOCOTEPWV ELOWV ULKPOOPYAVIOLLWV
* Elvall amoteAeopaTIK) O€ XOUNAEC CUYKEVTIPWOELC
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Daopa Opaonc avTLBLOTIKWY
EXAMPLES: EXAMPLES:
Carbapenems Penicillin
Chioramphenicol anosamsdes
3rd generation fluoroquinolones Glycopeptides
2nd, 3rd and 4th generation Cephalosporins streptogramins
tetracyclines Rifamycin
Eupl 2TEVO
Gram+
Gram-
AgpofLa

avaepofLa
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Baktnplootatika Kot Baktnploktova

EXAMPLES: EXAMPLES:
Chloramphenicol Aminoglycosides
Elymromyc_m Beta-lactams
Clindamycin Vancomycin
Sulfonamides Quinolones
Trimethoprim Rifampin

Tetracyclines Metronidazole

European
University Cyprus

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



EveoLua n amno tou
OTOLATOC
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Mnxaviopoc dpaonc

MAJOR TARGETS OF COMMON ANTIMICROBIAL AGENTS

- R@O&OM!S
CELL WALL - A'\?t"mogtyumm
Beda lactam anlibvotics Lincosamides
Glycopephdios Macrokdes
Bactracin Streptograming

11
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> UVTOMN LOTOPLKN ovoLOPOUN

Ta TpwTa CUVOETIKA OVTLULKPOBLAKOL

H wotopla tng meVIKAALYNG

12
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XPOVOAOYLO

* 1863/1905 AvakaAun TOU TPWTOU ALPOEVIKOUYXOU XNUELOBEPATIEVTIKOU
(Atoxyl)

* 1909 AvakaAvn tTng npwing Beparmneiac kata tng cUPLANC Salvarsan

* 1928 AvakaAuvn TNC NMEVIKIAALVNG

* 1932 AvakaAun tng mpwtng couAdpovapuidng (Prontosil®)

* 1943 ApwvoyAukooidec Streptomycin: pwtn Bepamneia tng dupatiwonc
e 1945 TetpakukAivec Aureomycin®

* 1948 kedaloomnopivec Cephalosporin C, Cephalothin

e 1952 pakpoAidia EpuBpopukivn A

* 1956 yAukormemntidia Vancomycin, Bleomycin

* 1961 kwvoAovec NoALdLELKO DAoupekivn

* 1976 kapPBaneveuec Carbapenem (Imepenem 1986)
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To MpwTo CUVOETIKO QVTLULKpOBLaKQ

Arsanilic acid
Aniline+arsenic acid

The Magic Bullet

* Target '
. Magic Bullet Atoxyl, 1863/1905: To pwTto
. Pharmacophore OUVOETIKO XNUELOOEPATTEVUTLKO
. « Chemotherapeutic ue dpaon korta Tov
Paul Ehrlich 18541915 * Experimental model for assays TD:JT[OLVOIOU)MOLT’OQ.
. * Chemotherapeutic index GXUPQL TOSLKO
O npwTtomopog TnG
XnpeloBeparneiag eAdytom Oepanzutikr 66on

belktne ynuelodepameuTikoTTaC = _ ,
eAayotn avektn 000 14
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Salvarsan: “Saved by the arsenic”

OH Arsphenamine
. / / Y dN /U Salvarsan,
ApOOTLKO KATA TNG cUPLANG HQN:@/ASQAS NH,  Katdtng obdiing

* NpoBAnpata Stahutotntag Treponema pallidum

HO -2 HCI
* MeyaAn dlapkela Bepareiog OH
o onupd TOELK('X HEND/ASQA Neo-Salvarsan
. . BEATLWLE
* Erlich, Fourneau, Berthaim, Hata HO EATHOHEVT

SlaAutotnta

Solu-Salvarsan
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For an invention to succeed 4Gs are required”

2

* Geist (pa kaAn WOéa)
* Geduld (urtopovn)

* Gliick (tuxn)

* Geld (xpApoata)

P. Erlich (1854-1915)

16
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Ta mpwTta ouvOeTIKa couAdovapuidla-Prontosil e

™

HN— B—NH;

- i

: , H.M —
 SUvBeon arod tnv Bayer 1930 N
. ) __.J{.- *.;:.ﬁl Phéanyitriarmine
e AVATTUEN al{WXPWHOTWVY LLE GE’._ 7, N— )Nk
ooUADOVALLOO OUASEC YLA LOYXUPOTEPN “'-5—'{_:;_” a8
TIPOOKOAANGN OTLG MPWTEIVEG TOU N R 05— “—NH.
HaAALoU SuamIEenTysaIEing aN =
, , Prontozil rubrum :
* l[oyupotepn cuvdEDN KoL OTLC Sulfanilamide
NMPWTELVEC TWV ULKOOPYAVIOUWV , ,
(H) o Apaotikog MetafoAitng
* O Dr. Grerhard Domagk 10 1930 HENOS{”“ N=— Prontozil album pKa 10,6
avakaAupe tn 6pacn tou Prontosil HN—Q }
rubrum gvavtl oTaPpUAOKOKKWV Kall o N
) , Sulfadiazine pKa 6,36
OTPETTOKOKKWY OE TOVTLKLO
7 7 1 H3C CHS -0
* Ta ZouAdovapuidla amoteAovv evpela 00 ) A j}\)‘

QVTLLLKPORBLOKE), UTTOYAUKOLLLLK, HoN
5LOUpI’]TLKI"] Spdo'r] Sulfisoxazole pKa= 5

Sulfamethoxazole

Taén OPOOTIKWV EVWOEWV UE /@ﬁw o /©/ N
H2N
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AN\ OUVOETLKA QVTLULKPOBLOKOL

* KivoAovec: Avaotoleic DNA yupaonc
e NaALOLELKO 0&U (1962) kat mapaywya (11 yevia)

~ \

o] O Ciprofloxacin
* NopdpAoaoivn (1983) kat ZutpodAofacivn (1986) (2" yevid) J @ : L” y
* MoéipAofaoivn (1999) (3" yevia) h T I 7
* Atve(oAlON avaotoAeag npwteivoouvBeong T L
0" o 7
\\/N JJ\ ) 0) Moxifloxacin
N0 0 HDJ\E F
N4 IR e
Linezolide ,&\ e Hﬂ-'
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Controls Potency, Adds
Giram Positive Activity
NH>>0H>CH,>H
All other groups
less active

Rs

Essential for Gyrase Binding
and Bacterial Transport

No modifications possible

Controls Gyrase and

Bacierial Potency
5-100x more active than

any other groups

3
“ontrols Poten trum Elﬂzﬂ lo C'_"!"ms':

H : 1mn g 5 e
A e 7 ""/ 2 H is optimal, Small rings
5-& 6-membered rings R X R P g
most active. Basic 7 8 2 to R, or C; acid are active
nitrogen required for
oral efficacy,

Best Gram (+) Potency Controls R;
Pharmacokinetics
H,N TR ITNACURAIOE LS s
_RTN' and PN O X "\ and Anaerobe Acitivity E':'“"ms Pm‘:“c";l o
S For Oral Activity: . m L on_Pharmacokinetics

Best Gram (-) Potency CF.CCI>N>COMe>CH or f"“ﬂ“‘“t}’

— For Best Anaerobe Activity: | .

N, M= CCI=CF=COMe>>CH=>N A s {:I-:Ih > ‘é’ >CH;CH
R Much less acitive are: Sk

Ring alkylation CCH;. CCN, CBr. CSR, O or N red i
improves Gram + CNH,, COH, CCH,OH OF N TeCUDe actviy

activity and T

17
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R-HN R-HN R-HN R
N\ -8 S N N
j P I S-R
COOH HOOC o) COOH
Penicillins Cephalosporins Monobactam Carbapenems

Penicillin G (e.g. benzypeniciliin) 1" generation (e.g. Cefalotin) Aztreonam Imipenem

Penicillin V(e.g. Phenoxymethyipenicillin) 2" generation (e.g. Cefoxitin, Cefuroxime) Meropenem
Penicillin M (e.g. Oxacillin, Cloxacilline) 3¢ generation (e.g. Cefotaxime, Ceftazidime) Ertapenem
Aminopenicillins (e.g. Amoxicillin) 4" generation (e.g. Cefepime, Cefpirome) Doripenem

Caboxypenicillins (e.g. Ticarcillin)

Ureidopenicillins (e.g. Piperacillin)
Aminidopenicillins (e.g. Pivmecillinam)

AQKTOMLKA AVTLBLOTLKOL

lotopLkn avadpopn
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* OL2oupEpLoL yLatpol £8vav otoug aoBeveilc oouTa
Urtupac e kEAuPocg xeAwvocg kot Sepua dLoLwv

e OL BapfuAwvioL ylotpotl Bepamevay ta HATLA LE Uiy /
XOANC Kat ELVICUEVOU YAAATOC |

* OLEAANvec kat ot lvdol xpnotlpomolovoav TNV HouxAa
KOl OpLOpEVA PuTA yia TNV Bepareia Twv AoLpwEEWVY

* OUEAANVEC KaL oL 2epPoL xpNOLUOTIOLOUCOV TO
HouYAlaopEVo Pwil yia Tnv Beparmeio TPAUUATWVY Kol
AoLLWEEWV

e 2tn Pwola oL xwplkot xpnotpornotovoav {E0TO XWUO Lo
TN Beparneia LOAUCUEVWV TIANYWV

21
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H lotopla tn¢ MevikiAlvnc-2uyxpovn ertoxn

1640 1876 oot
. ] 1871 O John Tyndall, BpeTavic O Ernest Duchesne, yaAAog
O John Parkinson, BotavoAoyos 5 yoseph Lister napatnpei IaTPOC, TAPOTNPET 6TI TO 10TPOC, AVAKANUTTEN TIG

Tou BaoiAid KapoAou Tou 1°v
KATAYPAQEI TIC BEPATEUTIKES
I010TNTEG TNG MOUXAAG EVAVTI TWV
MOAUVOEWV

v dpaacn Tou penicillium penjcjllin notatum (uouxha) ~ OEPATEUTIKEG IDIGTNTEG TOU
glaucum oTa BOKTAPIO.  kqQuoTepei T Baktnpiakny  Renicillium glaucum. Xe nAikia
Aev PEAETAONKE TEPAITEPW. avamTuen. MOAIC 23 eTwv dgv TOV AduAavouv

Agv Sigpeuvidnke tepaimépw.  0Ta 0ofapda H Bnteia oTov

TPATO EUmOdBICE TNV TEPATEPW
% ﬁ épeuva

Meoalwvag 1870 v o Florey & Ohai
Eivail yevikd anodekTo 6T Ta . O Alexander Fleming LTiorey amn
TOQUUOTIOPEVG GAOYG TOU O Sir John Scott ’Burdop- napaTnpei TNV enidpacn Tou avayvwpilouvtnv
. ) S\ Sanderson mapatipnoe oTl penicillium notatum otnv avTIBAKTNPICKN
PEPOUV GEAEG HE HOUXAD UYPO KAAANIEPYEING KOAUUUEVO BakTnpIaKr avamTuEn. Spaon TS
avappwvouv TaxuTepa ano uE HoUXAa Oev eMITPETEI TNV Anpioupyei pia kabapn TEVIKINIVNG
EKEIVO TOU PEPOUV OEAEG XWPIG avanTugn BakTnpiwv KOAAIEPYIO KOI OTOPOVWIVEI TO
MOUXAQ. QVTIOBIOTIKO TO OTOI0 OTOKAAEI

Mnyn: Royal Society of Pharmaceutical Sciences TCEVIKI)\in]

22



[Tapoaywyn MevikiAivne otov
B' MoykOOLLLO TTOAEO

AvokdaAu , , %
'tl,n 0 npwtoq aO'BEan Sir Alexander Fleming Ernst Boris Chain  Sir Howard Walter Florey
MEVIKIAALVNG OV 6WONKE ME Nodt & , 906-1979) (1898-1968)
oo Tov ) pwtn doKLun o€
Alexander xopnynen otpatiwTeC (23 1o
Flemming mEVLKALVNG Hovadeg)

MNapayetal n mpwtn Amtopovwvetat 6TEAEXOG 7952 610 povadeg
QLIMOTEAEGLOTLKA KOl TOU HUKNTA KE QUENMUEVN MapAyovTaL yla Xprion
otaBepn popdn duvatotnta napoywyne arnd to otpatd)

23



AOUN TWV TTEVIKIANLWVWV

* H doun Twv MeVIKIAALVWV 0
SLEUKPLVIOTNKE UE I H H

kpuotaAloypadia ano toug RTCTNTC
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E — H‘\\c“" CH;

Thiazolidine
I?.ht_g,

Hodgin & Low otnv s el Side
O€¢ép6n 10 1945 ['-.'I'l.“-lill Ht.lml_;_i::mm
e OL MPWTEC TeEVIKIAALVEC NTAV )
EVEOLLLEC. .
* Baokod mpoBAnpa N o’

otaBepotnTo AaKTALKOU

daktuAiou oto pH tou MNEZ
e JTOXOC N duvatotnta

Xopnynonc oo To oToud

N

General Structure of Penicillins

S,

[_- Hj

H

f'f
™ CO0H
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Tapaywya MevikiAivne
Hx_l,..s Nji—rf'

H
D/_N\2< Penicillin G, IV ([ . @ H
Penicillin F, IV O/HC'H LOH ‘N\_‘/s
H o/ I A<
S O
JI<

- /—0OH
Penicillin X, IV ¢ Penicillin V, 1957 J.C. Sheehan, MIT
Penicillin K, IV /—OH dawoupeBulonevikiAAivn
o

inin

Moépia AcTtaBr pe xapnAn BeAtiwpévn otabepotnta pe  KaAn otaBepotnta Auvatn n
BLodLaBeopudTnTa kaAUTtepn Blodladeoipotnta Xopnynon amno 1o ctopa

25



e e
Nafci :)j’f 01';)::%-) H
.., P % ”;
Qﬁ?ﬁﬁ 39 %ﬁﬁ:
P w



L European
’ University Cyprus

C
Kepaloomoplvec

OL tpwTtec KePpaloomopiveg avakaAumtovtal tnv nepiodo 1945-1948
Cephalosporium acremonium

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Penicillin Cephalosporin
H
- S
CH3 R\ N
| <

O
I COOH I COOH
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PENICILLINS CEPHALOSPORINS CEPHALOSPORINS s
(15t Generation) (2" Generation)
; . Ri-side chain
Residechain_______ I A
: o1 2 : H H! H : L g
e o TN He S 1o .
: o »-B—r \)< e O AN~ R et L L LT N2
[ttty 3 Ny O o
F—"s 's] OH HO™ ™0
Cephalexin Cefprozil
Penicillin (15t Generation) (24 Generation)
1969-1970 Glaxo, Lilly orally active
_Ri-side chain_ Ri1-zside chain
: : Ri-side chain .
Sy e " s .
! -5 L NT N G H Fo= O |
| Jd ¥ N% =/ s | L
“““““““ G 7=t O N S N, -Hj;rlq/ o
A~0 O L N S ~ “|'|’“ 2
o o X
Amoxicillin .
Cefazolin Cefoxitin
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PENICILLINS CEPHALOSPORINS CEPHALOSPORINS yprs
(3™ Generation) (4t & st Generation)
_Ri-side chain______ Ri-side chain
R1-side chain ! dr : oo mmmmEEmEmm
g T T T T TTTTT T T T TN I & 1 i
: N | : HaN- N H! : N
: oH A Ny HH g : “ﬂ‘ﬂf'ﬂﬂ
' HO N = -5 ; S ; | : S 0 Hi
: o e e e N S
D e LR e e N o i
O Hio o oH Ny Yo
"o Cefiriaxone © Cefepime
Penicillin (3™ Generation) (4™ Generation)
ZTaBepoTNTA £VAVTL TWV B-AAKTANOOWY Zwiterion action: BeAtiwon
Risidechain | | 5L£L05UOI’]§' OTO KUTTOPLKO
HO i Ri-side chain ToLY WU
o
—N

;

H
= -5
S Fn <
............... X
” W
o= 0.

- s Ceftazidime Zwiterion action Ceftaroline
Amoxicillin (3 Generation) (5" Generation)

o
O
'y
2
' O
o
o zbT
)‘—?_/
=
i
e -
'O~
i |
:I
o
=2
\
b
o, .
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* KapBarmeveuec (1976)

Xopnynon IV og cuvbuoouo pe

ollaotativn (B-Lactamase
inhibitor)

» Streptomyces cattleya

e |ULTEVEUN

* Mepormeveun

* Eptareveun

* MovoBaktapec (1980)

e JampoduTIKA BaktnpLa

* Altpeovapn (ouvBeTikO avaioyo)

ot

ﬂ !
COOH
Carbapenems

R-HN

\m

N
ﬂ’f T 80,H
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e, M

S
zn N %4 Ipteveéun

O
OH
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* AuwvoyAukooideg ™,

* TETPAKUKALVEC T e

* MakpoAidLa e | M

e KukAomemtidia: Vancomycin VY

* Qwodopukivn (1969)

O
| _OH
HSSME\‘OH

O
Pdwodopukivn

31



C European
:’ University Cyprus
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

XpovodLaypappa avakaAupnc vewy

QVTLBLOTIKWYV
Rfampicn infroduced (1971)
Tobramycin discovered (1971)
Oxyteracycine discovered (1950 Gephamycinsdiscovered (1972)
Erythmyan dicovered (1952) Minocycine introduced (1972)
Suoranides dcovered (962)  vancamyoin discovered 195 Colrimoxazole introduced (1974) Azihromycin infroduced (1993)
Gramicidin discovered (1939) Amikacin introduced (1976) Quinupristin/datfopristin introduced (1399)
wn wn we we W wm owe we e
Peniclin discovered (1928) Penicilin infroduced (1342) Methicilin infroduced (1960) Amoviciin-clavulanate inroduced (1984) - Linezolid introduced (2000)
Streptomycin discovered (1943) Ampicili inroduced (1961) Imipinem/clastin introduced (1967)  Cefdtoren inroduced (2002)
Bacitracin discovered (1343) Spectinomycin reported (1961) Ciprofloxacin inroduced (1987) Daplomycin introduced (2003)
Cephalosporins discovered (1945) ~ Genfmicin discovered (1963) Telthromycin nfroduced (2004)
Chloramphenicol discovered (1947)  Cephalosporns introduced (1964) Tigecycine nfroduced (2009)
Chlortetracycine discovered (1947)  Vancomyci introduced (1964)
Neomycin discovered (1349) Dorycycline inroduced (1966)

Clindamycin reported (1%7)

32
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H mapaAAnAn e€€AEn twv peBodwv eAeyyou

Eumnetpikol avtifoaktnplakol EAeyyol o oAOKANpo KUTTAPO
KAQGOLKEC LKPOBLOAOYLKEC LEBOSOL

N
7

Néol otoyol: Katavonon ¢uaololoyiag,
Btoxn LELOLC KOLL YEVETLKAC TWV BOLKTI’]pLu)V

pruonenoxn

“ioi0 > 1950 1960 19701980
\_/

Tavtonoinon SounAc
TWV OTOXWV

O 21°S awwvag edpepe Paydalec
g&elifelc otnv BlomAnpodopikn
KOlL oVATTTUEN VEWV HEBOO WV
2xeOLAOMOU KOl avaTTuéng
bOPUAKWV

FoviSlwHaTLKA TowTomoinon
VEWV OTOXWV

Target based HTS

SBDD FBDD VHTS
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H kplon Kol To EAAELLOL
KOLLVOTOMLOC
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Antibiotic crisis grows
While drug companies
Make new lifestyle drugs

35
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AVTIBLOTIKA: [TWC EyLvav KKK EEVOLON»

* Mkpn dlapkela Bepareiac amo 3 nUEPEC EwC 2 fOoUAdEC
* H dielobuon twv yevoonuwv PELwVEL TO SLaBECLUO XpOVOo
TIPOVOLLLOKNC TLUNAC

e AuénuEvo KOOTOC apxLlkNe emEvVOUONC KoL ONMOVTIKEC TEXVLKEG
SuoKOoALeC

* Overregulation: AuéNUEVEC KOWWOVLOTLKEC OTOUTAOELC KAl uPNAO
KOOTOC KAWLKWV SOKLLULWV

* [Neploplopol otnv cuvtayoypadnon o€ TOYKOOULOL KALLOKOL LE OKOTIO
TNV aroduyn avamntuéng avOeKTIKOTNTOC

* AotaBela kat afefatotnta Aoyw Twv KIvOUVWV avVATTTUENG
LkpoBLakng avBektikotntac woLaitepa yia ta Gram(-)
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Ol PAOELC aVATTTUENC KOl TO KOOTOG

Evaluation/ § Phase |V

Drug research Preclinical Clinical trials Approval atates
,;9 =5 Laband animal Phasel: 20-100 healthy volunteers {up to (more than
& f:@ experiments Phase ll: 100-500 patients 2 2 years) 2 years)

safety, dosing

Phase lll: 1,000-10,000 patients =
efficacy, adverse events

\/
s

1 drug

approved
Test compounds by health
authorities

0 2 4 & 8 10 12 Years
. : | 1 | : l

» e L e s et e PRI A PSoadhte e o onmin o 2tz 32 oo 2ol § anolls cen b » ™ 8 A
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To Kootog avarmtuéng vewv Gapuakwy

50

40

30

20

10

Number of new drugs approved
+(suomtq) $sn ut puads gaY

~N M
-
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~N

i
i
o
™~

-« N MMt N O I~ 00 O O
© O o o O o o o o
O O O O o o O o o o
N N N NN NN NN N
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Data: USFDA, PhRMA

Akshat Rathi | theconversation.com *New drug cost and R&D spend could be 30% higher if non-PhRMA members are included -
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Sales of Recently Launched
Antibiotics ($M)

o
Teflaro -

Zerbaxa
Sivextro
Dalvance
Orbactiv
— 50
Millions
M Year 1 Year 2

100

Sales of Other Products ($M)

Januvia
Lyrica
Spiriva
Vyvanse
Xifaxin

Eliquis

Xarelto
Symbicort
Linzess

Teflaro I

— 500 1,000 1,500
Millions

M Year 1 Year 2

European
University Cyprus

LAUREATE INTERNATIONAL UNIVERSITIES

39



To eAN\eLLA KALVOTOLLOG

18
16

14

12
10

deb uoneaouu|

o N B O

C European
: ) ¢ University Cyprus
LAUREATE INTERNATIONAL UNIVERSITIES

Cefalosporins
m Tetracyclines
M Glyco/Lipo-petides
® Macrolides/Lincosamides/
™ Quinolones
® Other
M Oxazolidinones

B Aminoglycosides

AT1to T0 2000 Kol pETA
gxouv avakaAudOetl

- 3 veeg TAaELG AVTLPLOTIKWVY

€K TwV omolwv n 1
npoopiletal yLa
TOTILKN XPNon
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AVTLLETWTILON TOU TTPOPRANUATOC
H eAAewdn KvATpwy yloL TNV avamtuén VEWV aviBLoTikwy

TPETIEL VAL AVTLIUETWTTLOOEL
2uvepyaoia EE-HMA (EMA-FDA)

— AVTLUETWTILON TOU MTPOPBAAMATOC TNE AVOEKTIKOTNTOC

— Moapoxn KWVATPWV yLaL TNV aVATITUEN VEWV aVTLBLOTIKWY
TAFTAR: Transatlantic Task Force Antimicrobial Resistance
STAAR: Strategies to address Antimicrobial Resistance
GAIN: Generating Antibiotic Incentives Now

The 10x20 Intitiative: 2toxoc n avantuén 10 VEwv avTLBLOTIKWV
yla cuotnupatikn dpaon pexpl to 2020
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a Klvntpa

To KOOTOC TWV KWVATPWV €ivatl uPnAod yla Ta KpATN

To KOOTOC avATTUENC EVOC VEOU GOPUAKOU UTTOPEL VoL KUOWLVETOL ATTO
800 ek. doAdpLa Ewc mavw aro 2 d1¢ SoAapla LLE YEVLIKA artodeKTH TLUNA
to 1 6w USD

PUSH INCENTIVES

— Euvoikn xpnuatodotnon tne apxkne emevduon

— Xopnyleg, GopoamalAayeg

— Aev emBpaPelouyv TNV enLTUXN avartuén

PULL INCENTIVES

— Au&non Kwntpwv n KEPOOUC yLaL TNV EMLTUXN avAmTtuén MPoiovIiwy
— BpaBeia, amokAelotikoTNTA OTNV AYOPA K.QL.

— Kivbuvoc acUppetpnc xpnuatodotnong
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O pOAOC TWV ULKPWYV ETALPELWV

e OL LLKPEC start-up etatpeiec Bplokouv Ta kivntpa tov 600nkav
NMEPLOCOTEPO OEAEACTLKA ATIO TLC LEYAAEC

* AtaBETOUV TILO EVEALKTN OO KAL TIPOYPOUMOTA AVATITUEN DOPLAKWY
XOLUNAOTEPOU KOOTOUC

* Exouv Ayotepa mayia e€oda kat €€oda urtodopwv

* Ebappolouv AlyOTEPO AUTOMATOTIOLNUEVEC HEBOOOUC TTOU
ETUTPETOUV TNV avalNTnon MOAUTTAOKOTEPWV

* MegBodwv oUvOeONC VEWV OUCLWV
* MeBodwv Blodoykwyv eAgyxou/SLoAoync Twv pHopiwv

* Eotialouv MEPLOCOTEPO OTNV AVATITUEN TWV CUYKEKPLUEVWV HOPLWV
KoL LPLEPWVOUV TIEPLOCOTEPOUC TTOPOUC
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Ol otoyol ewval ta Super Bugs

* Enterococcus faecium,

* Staphylococcus aureus,

* Kiebsiella pneumoniae,

* Acinetobacter baumanii,
* Pseudomonas aeruginosa

* Enterobacter specieskE
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AVTLBLOTLKO TTOU €yKpLONnKa Ta TEAeUTOLO 6 YpovLa

Ovopar | Evbeiteis

Ceftaroline, Teflaro ® (CEF)
Oritavancin, Orbactiv® (GP)
Telavancin (GP)

Dalbavancin, DALVANCE® GP
Tedizolid Sivextro® (OXA)

Fidaxomicin, MC

ceftazidime-avibactam
AVYCAZ® CEF+pLI

Ceftolozane-tazobactam
Zerbaxa® CEF+pBLI

acute bacterial skin and skin structure infection (ABSSSI)
community acquired bacterial pneumonia (CABP)

acute bacterial skin and skin structure infection (ABSSSI)

for C. difficile colitis

for complicated urinary tract infection (cUTI) and
intraabdominal infection (lAl);

for 1Al and cUTI.
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= Other
B Macrolidia
m Pleuromutilin
Fatty acids biosynthesis inhibitors
m DHFR inhibitor
m Defensin mimetic peptides
M betalactamase inhibitor
M Oxazolidinone
B Aminoglycosides

m Tetracycline

I

Phase | Phase Il Phase Ill

Mpooappoyn and 10 Bassetti et al. Annals of Clinical Microbiology and Antimicrobials 2013, 12:22.
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AVTIBLOTIKQ OTA TEAELTALA OTAOLO AVATITUENC

Tagn  [Phasell _______|Phasem

AvaoToAeic B-AakTapdong og Avibactam/aztreonam (gram-)
ouvVOUOOUO LE YVWOTEG Kol
VEEG B- AAKTAUEG

NEecg kedaAooTopivEC Kall BAL30072 Phase | (MDR Gram-)
QVOEKTIKEC B-AAKTALEC

NEec apvoyAukooideg

NEec MAEUPOUOUTIALVEG

NEEC TETPAKUKALVEG

NEa pokpoAidia

Carbavance (Gram -, cUTI)
Relebactam/Imipenem

S649266 (MDR Gram-) without
B-lactamase inhibitor

Plazomycin MDR
Enterobacteriacae cUTI, CRE

Lefamulin (iv, oral first systemic
use CABP)

Omadacycline ABSSSI CABP
Eravacycline IAl cUTI

Solithromycin (CABP)
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AVTIRLOTIKOL OTA TEAEUTOLO OTAOLOL OVATITUENC

Tagn  lPhasell ________ lPhaseml

NEec PBopPOKIVOAOVEC Kol Gepotidacin (gonorrhea) Delafloxacin, Zabofloxacin,
avaotoAeic tng DNA yupaonc Finafloxacin, Nemofloxacin ABSSSI
NEec o€aloALOLVOVEC MRX-1 (MRD ABSSSI) Cadazolid (C.difficile diarrhea)

Sultezolid (MDR Gram+, TB)
AvaotoAeic ouvBeonc Autapwv Debiol1452 (ABSSSI MRSA)

oEEWV

AvaotoAeic ouvBeonc poAkwv Iclaprim DHFR inhibitor (MSSA,
MSSR)

Memntidia avaloya tng Brilacidin (ABSSSI)

Defensin

AN\eC TateLC Ridinidazole (C. difficile)

'vwoTta avTLBLOTLKA O VEEC Ramoplanin (C. difficile) Fusidane (MRSA)

XPNOELG Fosfomycin (IV formulation, cUTI)
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