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loTopla

AmnopovwBnke ota Lilly Research Laboratories, otn dekaetia tou
1950 amo to puknta Amycolatopsis orientalis otn Bopveo.

Eloaywyn otnv kAwikn mpaén to 1958 yia tn Bepameia Aolpwéewv
Qo avBOeKTIKO otnv TeVIKIAvn Staph aureus

Ta npwta okevaopata (865) Ntav Wlaltepa tofka e€attiog
LLEyaAou mooootoU npoopiéewv (“Mississippi mud”).
Me TNV eloaywyn Twv oVOEKTIKWY OTLG TIEVIKIANIVACEC B-AQKTALLKWY

avtiBlotikwy (LeBKMNAIVN Kal kedaloBivn) xprion Tng meploplotnke
o€ aoBeveic pe alepyla ota B-AoKTOULKA.

Meta tn dekaetio tou 1980 n katavaAwor TNC avéaveTal otobepa

To 40% - 70% tnc katovalwonc Bavkopukivne Bewpettal ot Oev
ETIPETIE vaL XopnynOet!

Am J Infect Control. 1999;27:84-91.



Historical Yearly Usage of Vancomycin

Yearly vancomycin usage (all suppliers, all forms) in the

16,000 - United States and major European markets
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Antimicrob Agent Chemother 1998;42:1303
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Mnyaviopoc 6paonc



Aoun

" Y UUITAOKO TPLKUKALKO
HO,

yAukormentidilo p—— HO S SHoK
* 7uehng mentdikn aAuvoida mou HSCXJA(’E/O\ glucose
H,

OXNUATIZEL TNV TPLKUKALKH Soun PR, o .
* Aloakyapitnc (Bavkolapivn +
YAukodn)
= MopLako Bapoc 1485.73 Da
* To peyaAutepo amo kabe s
QVTLLLKPOBLAKO PAPLLAKO LE TNV Q1 |
e€ailpeon tng tetkomAavivng, TnNg PN
damtouukivng kat tng teAapavoivnc. H
*  MeyaAo poplo: dev SLEpYETaL Ao CH,
TI¢ moplvec =2 AEN Spa évavtl Twv
Gram(-) ULKPOOPYOVIOUWY e
i Ten,

Chem Biol. 1998;5:293, Sci Rep 2017 10.1038/s41598-017-12620-z



TO KUTTAPLKO Tolywua Twv Gram(+)

Tetrapeptide side chain

@ N-acetylglucosamine (NAG)
- N-acetylmuramic acid (NAM)
& Side-chain amino acid

Peptide cross-bridge

@ Cross-bridge amino acid

Carbohydrate
“backbone”

(a) Structure of peptidoglycan in gram-positive bacteria Wall teichoic acid

Lipoteichoic

membrane

Protein

(b) Gram-positive cell wall




Mnyoviopoc dpaonc Pavkopukivne

== (NAM-NAG),, LCP-NAM-NAG == (NAM-NAG) *NAM—NAG

Vancomycm
transglycosylases LCP

' KEY HV . 5¢ ALKE
© L-Alanine NAM = N-Acetylmuramic acid 2ndenE ?UV Jznel e TC? LB2LAe
@ D-Glutamate NAG = N-Acetylglucosamine D-Ala-D-Ala tuAipa tou mpodpopou
O L-Lysine LCP = Lipid carrier bactoprenol ! y ’

O D-Alanine ~ cell wall HOPLOU TOU KUTTAPLKOU TOI.),((DH(ITO(;
O Glycine (LCP-NAM-NAG) kat epmobilet
_ OTEPEOXNLKA TN 6paon TNG
Vancomycin-susceptible staphylococci o 0 5
Yaroomyn TPOVOYAUKOOGUAQONG Kal Tn ouvoeon
Inhibition of
cell-wall synthesis tOU IJ‘E to no)\u uepeq tnq
[;i@ —> [J=ex)) > nerttitboyAukavng (NAM-NAG)n
Tripeptide containing intermediates
in cell-wall synthesis

Pharmacological Basis of Therapeutics, 13t Ed, 2017, J Clin Invest 2003;111:1265



Mnyoviopoc dpaonc Pavkopukivne

2uvdeeTal pe ta kapBotuteAka apwotea D-alanine-D-alanine tou
npodpopou poplou Tng memtidboyAukavnc (UDP-N-acetylmuramy!
pentapeptide) otnv e€wtepikn EMIPAVELA TNC KUTTAPOTIAACUATLKNG
HeuBpavng

To mMpodpouo LOpLo TNG MemTOOYAUKAVNC POooTiBETAL OTNV UTIAPYOUCA
aAvoo nmentidoyAukavncg pe tn BonBeta tou eviuuou TpavoyAukoluAaon

H Bavkopukivn avaotéMeL autn Tnv avtidpaon, mboavwe LEow
otepeoxnUKNC mapepnodiong (steric hindrance)
H Bavkopukivn emionc avaoTEANEL TIC TPAVOTIEMTLOAOEC KOl TLC

KapBotumentidaoec mou GUCLOAOYLIKA CUVOEOUV VELTOVIKEC AAUOOUC
NMENMTLOOYAUKAVNC LE TIC TTAEUPLKEC AAUOELC TTEVTAYAUKIVNG

To TEALKO amoTEAETHQ Elval va cuVTIBETAL Eval KUTTAPLKO TOlYwHa TO omolo
otepeital akaplac kal To onoto AVeTaL amo aUToAUGCLvEC



Vancomycin-susceptible staphylococci

Vancomycin
Inhibition of
cell-wall synthesis

D-Ala-D-Ala | —p D-Ala-D-Ala i
\

Tripeptide containing intermediates
in cell-wall synthesis

H Vancomycin cuvdéetal pe to teAko D-Ala-D-Ala tpuripa tou mpodpouou
pHoplou tou kuttapikol toxwpatog (LCP-NAM-NAG) kat epmobileL tnv
oUvOeoN tou pe To MoAupepEG TG nemtdoyAukavng (NAM-NAG)n

J Clin Invest 2003;111:1265



Mnyoviopoc dpaonc Pavkopukivne

Weak cell wall results
in osmotic lysis.

=T

R R WilH
;:Cﬁiiﬂf.i&:"f‘ e ) MATIC

https://pharmaxchange.info/2011/04/mechanism-of-action-of-vancomycin/vancomycin/



https://pharmaxchange.info/2011/04/mechanism-of-action-of-vancomycin/vancomycin/

Do pLLAKOKLVNTLKN
DoppakoSuVoLKD



Odot xoprnynong

= >uvnBwc xopnyeitatl evoopAeRLa xopnynon yLa tn
Beparmela cuCTNUATIKWY AOLLWEEWV Ao evaoBnTouc
LLLKDOOPYQAVLOLOUC

= Xopnyeltal emionc amo Tou OTOMATOC KoL
evOoTEPLTOVAILKAL.
® >e aoBevelc pe koAitda amo C. difficile kat elkova eleoU

uropet va xopnynOel pe uoKALGLLO.

" Y€ OTIAVLIEC TIEPUTTWOELC UTIOPEL ETLONC va xopnynOBel
evOoKoWLlaka (otov eykedalo), evboppayLala Kot
evdoUaloeldka.



BavkopuKivn Ao Tou OTOMATOC

" AMO TOU oTopaTOC XopNnynon: UPNAEC CUYKEVIPWOELC OTA KOTIPAVOL
(1406 + 1164 pg/g kompdvwv)
* Amoppodatal EAAXLOTA TIPOC TN CUCTNHATLKN KUKAoopla
* BlodlaBeopotnta <10%

= D¢ ao@sveu; ue Aolpwén amo C. difficile kal xpovia vecprKr] VOO0,
p.TtOpEL val Emreuxeouv aviyveuolua enimeda oTo alpa LETA amo
XopNnynon amo ToU OTOUOTOC
* YuvnBbwc oupPalvel otav xopnyeital oe vpnAec dooelc (500 mg gbh)

®* Yeoepa 57 acBevwy pe Aolpwén amno C. difficile mou eAappavav
Bavkouukivn 125 mg gbh, povo evac elxe aviyvevolpa enimeda (6,7
ug/ml)

®* Red-man syndrome oe acBevr) mou eAdpPove BAVKOLUKIVN Ao Tou
OTOLLOTOC

Scand J Infect Dis. 2011;43:386-8.



AMec odol xopnynon Bavkopukivne

= Evdomeplrovaikn xopnynon Pavkopukivne: Evoeikvutal og
aoBevelc UTIO TtepLTovaikn KaBapon pe mepLtovitda.
" H Bavkopukivn amoppodatal oXETIKA KAAQ OLOLUECOU TOU
MEPLTOVALOU TTOU PAEyLaivEL.
®* H ouotnuatikn anoppodnon 54-65% tnc Soonc evtoc 6 wpwv
* Mnopel va emitevxBolv BepATTEVUTIKEC CUYKEVTPWOELC OTOV 0PO
" H evbokolhlakn, evboppaxtala N n evbolaloeLldikn xopnynon
Bavkopukivne yivetal oe pkpec Sooelc kal Sev UmopeL va
0ONYNOEL O€ ONUOVTIKA eTimeda oTOV 0pO.



Katavoun |

META Ao MOPEVIEPLKT XOPNYNON KATAVELETOL EUPEWC OTOUC LOTOUC KoL TO
CWMATIKA LYPQ
® Je uylelc eBeloviEC N ouYKEVTPWON PAVKOUUKIVNC OTOV 0pO 2 WPEC LETA TN
xopnynon 0,5 kat 1 g ntav 10 pg/mL kat 25 pg/mL avtiotowxa
® |KaVOTIOLNTIKA eTimeda eMTUYXAVOVTOL OTO TIEPLKAPOLAKO, TIAEUPLTIKO, ALOKLTLKO
Kal apBpLko uypo
QapuaKoKLVNTLKN 2-3 SLAUEPLOUATWY
* Bpayxela paon katavounc (7 min)
* Evbuapeon paon pelwonc enumedwyv opou (30-90 min)
* ®aon anopakpuvong (3-11 wpeg, LECOC OPOC 6 WPEC) O ATOUA UE
duolohoyLkr vedpLkr Aettoupyia
Katavourn oto KN2
® Av dev umtapxel dAeypovn oTLC LNVLYYEC eV dlamepva ToV ALUATEYKEDAALKO
$payuo.
* Me d)?xsvuatvouoeq LLAVLYVEC, LETA aTO UlJJr]?\eq SO0ELC d)apuaKou (15 mg/kg
g8h), emttuyyavovtal oto ENY ouykevipwoelc 7-15% tou opod.



Katavoun |l

Katavopun otov nmveupova
* Enineda oto ELF: 16% Tou 0poU
* Enineda otov mveupoviko 1oto 20-30% tou opou

* AoBevelic pe mveupovia and MRSA: eAdyxlotn cuykevtpwaon opou >20 pg/ml
Atav anapaltntn ywa va elval aviyvevolua ta enimeda favkopukivne otov
TveuovaL.

Eloepyetal eAaylota oto valoeldec uypo Tou odpBaAoU

2e a.oBeveic mou umoPANOnkav oe kKapdLloxelpoupyLkn emMepBaon, Ta

enimeda Pavkopukivne oto otépvo ntav 10,4 ug/g, ula wpa PeTa

xopnynon 15 mg/kg

I[KavormonNTka eTtimeda 0to omoyywdec aAAd OxL 0To PAoLwdEC 00TO
* Ta eninmeda ntav uPnAotepa Otav UTHPXE TOTUKA PAEYUOVA

2e dlaPntikouc aoBevelc Ta enimeda oTouC LaAakoUc LoTouC elval
ONUAVTIKA XauUNAOTEPO 0 oUYKPLON KE U dlaPnTtikouc aoBevelc

Antimicrob Agents Chemother. 2006;50:1372, Clin Pharmacokinet. 2008;47:793-805.



TABLE
145-2 | Vancomycin Penetration into Various Human Body Fluids and Tissues Following Intravenous Administration

Tissue Or Fluid Concomitant Serum

fluid™

chronic intermittent peritoneal
dialysis

Body Fluid Or Concentration Range Concentration Range % Tissue Or Fluid
Tissue Patient Description N (Mean), mg/L (Mean), mg/L Penetration
Cerebrospinal fluid’ Adults receiving 25 0.1-1.5(0.9) 9.1-38.7 (22.3) 4.6
ventriculoperitoneal shunts for
hydrocephalus
Cerebrospinal fluid® Hemodialysis adults with proved 3* <0.5-1.54 (0.92) 8.8-24.0 (15.8) 5.9
or suspected central nervous
system infection
Cerebrospinal fluid” Premature infants 3 2.2-5.6 - 26-68
Heart valve™ Adults undergoing open heart 33 0-2h post-dose: 4.2 28.9 14.5
surgery 5-6h post-dose: 2.3 4.4 52.3
Pleural fluid" Critically ill, ventilated patients 14 0.4-8.1 (4.5) 9-37.4 (24) ~18.8
Lung tissue'? Adults with normal kidney and 26 6.9-40.6 2496 24-41
liver function undergoing
thoracotomy
Mammary tissue ™ Adult women undergoing 24
Capsular tissue reconstructive surgery 2.0-7.7 (4.6) 3.1-38.8 (14.0) 58
Pericapsular tissue 2.3-18.1 (6.4) 74
Peritoneal dialysis Adults with peritonitis and on 6 Undetectable to 22.5 - 0-96 (mean, 27)

% Penetration = fluid or tissue vancomycin concentration/serum vancomycin concentration x 100.
*Two cerebrospinal fluid (CSF) and two serum samples obtained during each episode of meningitis.

Infectious Diseases, Ch 145. 4th Ed. 2017



MeTaBOALOMOC KAl OTTEKKPLON

70-90% tnc Pavkopukivne amoBAaAETAL akEpALO OTA
oUpa LLE OTIELPOAUATLKN SNBNnonN

H kaBapon tnc Bavkopukivne avéavetal avaloya e
Vv KaBapon tnc kpeatwivne (CICr)

Bapewc maoyovtec aoBevelc, aoBevelc pe eykavpata,
atpokaBatlpopevol a.oBevelc Kol NALKLWLEVOL EXOUV
dlatapaypevn kabapon Bavkopukivng

AmekkplveTal otn xoAn aAAQ Oev eTITUYXAVEL UPNAEC
OUYKEVTPWOELC

Antimicrob Agents Chemother. 1988;32:848



AcBeveic umo Bepareia vePpLKNC
UTTOKQTA.0TAONC

H k&Bapon tng Bavkopukivne oe aoBeveic mou umofaAlovtal o€ alpokaBapon

Sladepel avaloya Pe To €(60¢ TNS HEUPBPAVNC KaL TOV TUTIO TNG ALUOKABapOoNG

(SlaAeimovoa  ouvexnq)

Mo va mpoodloplotel N KatdAAnAn doon Bavkopukivng oe acBeveic umo

alpokaBapon mpemeL va ywwpllou e Tov TUTOo TNG LEUBPAVNC TTOU XPNOLLOTIOLE(TAL:
* ‘Otav XpnOLLOTIOLOUVTOL OL OUYXPOVEC LEUBpaveEC UPNAARC PONC 1 ATTOTEAECUATIKOTNTOC

onwc¢ polysulfone, polyacrylonitrile & polymethylmethacrylate), umoAoyiletat otL
kaBaipetal to 40-50% TN Bavkopukivng.

* H Bavkopukivn dev KOL@OLLpETOLL LLE TIC pepPBpavec xapunAng ponc (Low-flux), ot omolec Opwc
SEV XPNOLUOTIOLOUVTAL EUPEWG

H k&Bapon tng BOLVKouUKLvnq elval avénuevn oe aoeevaq Le otela vecprKn BAGBN
oV urtoBaMovraL o€ ouvexn Bepaneia vecprKr]q unomraoraonq (CRRT) onwcg n
ouvexnc dAeBo-dAepkn atpodnonon (CVVH) | ouvexn d))\eBo bAEPLKA
atuomeapon (CVVHD). O Baeuoq avénong e€aptatal amo AETOUPYLKOUC
napayovtec (tumoc diAtpou, TaxvtnTa Pong)

>e aoBevelc mou umofaAlovTal o€ ouvVeXN TEPLTOVAIKT) KABapaon, N KUKPr AAAQ
OUVEXNG anmwAeLla pappakouv odnyel o€ pelwon Tou Xpovou NUWLWAC TNG
Bavkopukivng.




DopLaKOKLVNTIKEC TIAPAUETPOL

" ‘Oykoc katavounc (Vd): 400-900 ml/kg
" Mpwtelvoouvdeon: 30-55%
" Xpovoc nuuwnc: 4-6 wpec
® >NUOVTLKA LEYOAUTEPOC O€ ATOUA >65 eTWV: ~12 WPEC

" Cmax: 20-50 pg/ml (peta tn yopryynon piac doonc 1
gr V)

" Cmin*: 10 pg/ml (peta tn xopryynon piac doonc 1 gr
V)

*Cmin: eAdxLotn ouykevipwon oto didotnpa petagu Suo Socewv Antimicrob Agents Chemother. 1988;32:848



Concentration

PK/PD predictors of efficacy

Crax PK/PD parameters
* T>MIC

e Cmax/MIC

e 24-h AUC/MIC

Area under the curve:
“amount of drug”

MIC: “how much abx is required
to inhibit growth in a test tube

Time

www.rxkinetics.com/antibiotic pk pd.html



http://www.rxkinetics.com/antibiotic_pk_pd.html

DoppakoduVa KN

" H Bavkopukivn €xeL BaKTnNPLOKTOVO OpAON O CUYKEVIPWOELC 4-5X
MIC.
®* MeyaAUTEPEC OUYKEVTPWOELC OEV AuEAvouV TN BaktnplokTtovo dpaon
ToUu papuakou
" QopuHoKOOUVALLKA TIOPAUETPOC ATTOTEAECATIKOTNTOC:
* 24-h AUC/MIC>400
* Mvevpovia amd MRSA: 24-h AUC/MIC>400 oyxetlotay e KaAUTEPN
KAWVLKN €KBaon Kol TaxuTtePN UkpoBLloAoyikn taon
* AoBeveic pe Baktnplatpio armo MRSA mou eAafav Bavkopukivn kol Ogv

netuyav AUC/MIC>421 elyav onpaviika upnAdtepn mibavotnta
BepamevTtiknc amotuxiac (61% vs. 49%, P=.038)

* >e evbokapditda and MRSA oplopévol cuviotolv otoxo AUC/MIC>600

Clin Pharmacokinet. 2004;43:925-942, Clin Infect Dis. 2011;52:975-98, Antimicrob Agents Chemother. 2015;59:2978



[TpemeL va xpnotlpomoloU e ta Oedopeva
PK/PD;

[Mpoodloplopog MIC: Broth microdilution (BMD) vs Etest

* To Etest unepektiud tnv MIC evw Tal AUTOUOTO CUCTAKATA TNV UTTOEKTLULOUV
H MIC otnv kaBnuepvn mpaén yivetal cuvnBwc e Etest, evw ta dedopeva
yla tn onpoocia tou AUC/MIC mpogpyovtal amo UeAETeC pe broth
microdilution
O npoodloplopog tng AUC pmopel mAeov va yivel kaBwe uTtapxEL AOYLOULKO
urtoAoyLopou tnc AUC.

* Anoawtouvtal eAaxlota (trough) kal peyota (peak) enimeda pappakou

®* H AUC urnopel va mpooOLopLloTeL Kal e Xprion LOVo TwV eAaxioTtwy emumedwy
(trough levels) — bev €xel ueAetnBel apkeTa

Aev €XoU e TTIOANO 6ESOEVA TTIOU VA TEKLLNPLWVOUV LOXUPA TO KALVIKO
odeloc amod T xprion tTwv dedopevwy PK/PD.

Therapeutic Monitoring of Vancomycin for Serious
Methicillin-resistant Staphylococcus aureus Infections:
A Revised Consensus Guideline 2020

2YNIZTATH XPH2H
TOY AUC/MIC
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Avtoyn otn PavKopUKLVN



Avtoxn otn PovKopUKivN

H avtoxn otn Bavkopukivn mepypadnke mpwtn popd To 1983 o€ oTEAEXN
Staph epidermidis.

® [lepimou 25 €Tn HeETA TNV ElOAyWYN TNC OTNV KALWVIKA TIPAEN.
Ta npwta oteAexn Enterococcus spp UE Avtoxr otn BAVKOLLUKIVN
avapepBnkav to 1988
To mpwTto oteAexoc Staph aureus pe LELWEVN evalocOnola otn
Bavkopukivn (Intermediate — VISA) meplypadnke to 1997.

° 'OM(UC?L;T(@DXEL TO POLVOUEVO TNC ETEPOAVTOXNC Ko TNC avénoncg tng MIC (MIC

creep:

[Mopd TN LAKPOXPOVLOL KOL EKTETAUEVN XPNON TNC TO GALVOUEVO TNC OVTOXNC
otn Bavkopukivn elvat omavio og oteAexn Staph aureus, wotooo elval
ouxvO o€ Enterococcus spp.

® Vancomycin-resistant enterococci: WHO critical priority pathogen |



Percentage of Isolates

Antibiotic Resistant (%)
Cephalexin 92.1
Chloramphenicol 413
Ciprofioxacin 108
Clindamycin 223
‘Daptomycin 1000
Erythromycin 26.7
Fosfomycin 99.8
Gentamicin 0.2
Linezolid 04
Minocycline 1.7
Neomycin 0.0
Novobiocin 2.5
Rifampicin 10.2
Streitomicin 0.0
Synercid 61.3
Telithromycin 17.3
Tetracycline 59.6
Tigecycline 29.0

Trimethoprim 99.6

Sampling the Antibiotic Resistome

Vanessa M. D’Costa, Katherine M. McGrann,* Donald W. Hughes,” Gerard D. Wright™

Dawotuniki mukvotnta twv profile avroxng

Telithromycin
Erythromycin . i . Linezolid
Synercid F.. L Sulfamethoxazole
Clindamycin ¥~ " = 7‘éiiproﬂoxacm
Chloramphenicol %"~ Novobiocin
Tigecycline ? Rifampicin
Tetracycline * Vancomycin
Minocycline < Cephalexin

Gentamicin * Fosfomycin

Daptomycin

20 JANUARY 2006 VOL 311 SCIENCE www.sciencemag.org




Avtoxn otn Poavkopukivn - EVTEPOKOKKOL

EUCAST V9.0, 2019 <4 mcg/mL >4 mcg/mL
CLSI M100-ED29, 2019 <4 mcg/mL 8-16 mcg/mL >32 mcg/mL

Examples of inhibition zones for Enterococcus spp. with vancomycin.
a) Sharp zone edge and zone diameter = 12 mm. Report susceptible.
b-d) Fuzzy zone edge or colonies within zone. Perform confirmatory testing with PCR or report resistant even if the zone diameter = 12 mm.

http://www.eucast.org/clinical breakpoints/, http://em100.edaptivedocs.net/dashboard.aspx



http://www.eucast.org/clinical_breakpoints/
http://em100.edaptivedocs.net/dashboard.aspx

Vancomycin-resistant Enterococcus faecalis

%g Surveillance Atlas of Infectious Diseases

Antimicrobial resistance Enterococcus faecalis Vancomycin Resistant (R) isolates proportion 2016

Resistant (R) isclates proportion (%)
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Vancomycin-resistant Enterococcus faecium

Figure 3.27. Enterococcus faecium. Percentage (%) of invasive isolates with resistance to vancomycin, by country,
EU/EEA countries, 2017
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Mnyowviopol ovTtoxNC EVIEPOKOKKWY OTN
BavKkopuKivn

" (DoLVOTUTILKNA KOL YOVOTUTILKI ETEPOYEVELA LLETOEU TWV
oteAexwv VRE

= XaunAou BaBuou (low-level) avtoxn: E. gallinarum and
E. casseliflavus
* MIC=8-16 mcg/mL (CLSI: Intermediate, EUCAST: Resistant)

® JuoTtolla XpPWHOOWMLOKWY YOVLOLWY TTOU KWwSLKOTIOLOUV L
D-alanyl:D-serine ligase pe anoteAeopa ocuvBeon mMpodpoLNC
METTLOOYAUKAVNC E TEALKO apLVOEL TN oEPivn

®* H avtoxn etvot xapnAou Babuou ylatt n Bavkopukivn dtatnpetl
eva Babuo cuvadelac (affinity) pe to teAko oumentidlo D-
Ala:D-Ser




Mnyowviopol ovTtoxNC EVIEPOKOKKWY OTN
BavKkopuKivn

Yynhov BaBuou (high-level) avtoxn: E. faecalis, E. faecium,
MIC>64 mcg/mL.

OdeileTal oe cuotolyiec yovidiwv (XpWHOOWLLLAKA KO
rMAoopLOLoKa) =2 avénon MIC pexpt 1000x

* AMNoayn tou teAkou dutemntidiov oe D-Ala:D-Lac pe to omoio n
Bavkopukivn €xeL TOAU xaunAr cuvadeLla

* «Awaomaon» tou dumentidlov D-Ala:D-Ala
Qawotumoc VanA (yovidiavan R, S, H, A, X, Y, Z ): cuxvOotePOC
daLvoTumoc, avtoxn o€ BOVKOMUKLVN KoL TELKOTTAQVLVN
Qawotumnoc VanB: evalocBnola otnv telkomAavivn




MNYoWVLIOHOL QVTOXNC EVIEPOKOKKWY OTN BAVKOLLUKLVN

Vancomycin-Susceptible Enterococci

Vancomycin-susceptible enterococci
make cell-wall precursors that have
high affinity for vancomycin.

-p-Ala-D-Ala q -

Tripeptide containing intermediates
in cell-wall synthesis

Vancomycin

-D-Ala-D-Ala

Inhibition of cell-
wall synthesis

X =

Vancomycin-Resistant Enterococci

Vancomyecin-resistant enterococci, in the presence
of vancomycin, make cell-wall precursors that

have low affinity for vancomycin. Vancomycin

‘ Cell-wall
X » synthesis

N EnglJ Med 2000;342:710-21



Staph aureus: waves of resistance

INCREASING BURDEN OF RESISTANCE

4 >
2 33 >
1 - >
CA-MRSA
VRSA
VISA ‘
Methicillin l
introduced
Penicillin T
introduced
®80/81 1 MRSA-IV
‘ MRSA-I & 1l
MRSA-I
Penicillin
resistance
| [ | | ’
1940 1960 1980 2000

Nat Rev Microbiol. 2009;7:629



Staph aureus pe avtoyn otn BavkopuKivn
Opoloyia

Reduced susceptibility to vancomycin / glycopeptide Staph
aureus

MIC creep

“Low level resistance” to vancomycin / glycopeptide Staph
aureus

Heteroresistance vancomycin / glycopeptide — intermediate
Staph aureus (hGISA / hVISA)

Vancomycin / glycopeptide — intermediate Staph aureus (GISA /
VISA)

Vancomycin / glycopeptide — resistant Staph aureus (GRSA /
VRSA)



Staph aureus — Vancomycin Breakpoints

Susceptible Intermediate Resistant [
VSSA VISA VRSA
>2 mcg/mL

EUCAST V9.0, 2019 <2 mcg/mL
CLSI M100-ED29, 2019 <2 mcg/mL 4-8 mcg/mL >16 mcg/mL

[kpileg {wVEC

= V/SSA pe MIC yia tn Bavkopukivn 1-2 meg/mL
* [Mapouoia petalatewv mou oxeTilovtal e EUPAVION AVIOXNG
* MBavwc umtapyeL etepoavtoxn: pavotumoc hVISA oe onNUaVTLKO TTOOOOTO

oteAexwv MRSA pe MIC yla tn Bavkouukivn >2 mcg/ml
" Hetero-VISA (etepoavtoxn): MkToc mAnBuouoc mou meplAapBavel ko

oteAexn Staph aureus pe MIC oto paopa tou VISA
* Me tic ouvvnBelg pebodouc npoodloplopol TN MIC katataooeTal we VSSA

Antimicrob Agents Chemother. 2009;53:3447



Reduced susceptibility to vancomycin
Staph aureus

Hetero-VISA




Correlation between vancomycin Etest MIC
and heteroresistance
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Avixveuon tou hetero-VISA

" O npoadloplopog tng MIC — aveéaptnta amno tn pebBodo - dev
urtopel va drakpivel pe BePBatotnta ta oteAexn hVISA amno ta
oteAexn VSSA

= >tehexn hVISA pmopel va umtapyxouv akopa Kal o€
KaAAlepyrpota Staph aureus pe vancomycin MIC<1 pg/ml.

" H avixveuon hVISA amnattel eldwkrn) pebodoAoyia. H kaAutepn
uebodoc eival n Population Analysis Profile (PAP)

* KaAAlEpyeLa TOU uLKpoopvavmuou KOLL EVOC ore)\exouq avadopac
hVISA (I\/Iu3) napoucia SLoPOPETIKWY CUYKEVTPWOEWV
Bavkopukivng

* Kataypadn twv Biwotpuwyv CFU vs Vancomycin concentration
* Atloloynon AUC tou pikpoopyaviopou/AUC tou Mu3

Clin Infect Dis 2007:44:1208



Log10 CFU per m|

Population Analysis Profile

=& Mu3 (hVISA)
== JKD6009 (VSSA)
== JKD6008 (VISA)

=8= JKD6052 (VSSA)
=@= JKD6051 (hVISA)

-
I I I ' I I

1 2 3 4 5 6 7 8

Vancomycin concentration (ug per ml)

PAP-AUC ratio criteria
VSSA <0.9

hVISA 09-1.29

VISA >1.3

Clin Microbiol Rev 2010;23:99



MIC creep BavkopuKivng

“MIC creep”: to pawvopevo tne mpoodeutiknc avénon tng MIC tou
Staph aureus evavtL NG Pavkopukivnc(kal Twv umoAolmwy
yAukomentolwy), xwplc va aAAalel n Taélvounor Tou we mpoc TNV
evaoBnola (mapapevel VSSA)

MpwTto Bripa npog tnv epdavion VRSA r)"artefact”;

MBavwc emnpealetal amno to edoc tnc doklpaoiac evatocdnolag
nou xpnotuomnoteital (Etest, broth microdilution [BMD] n
auTopaTomoLNpMeEVO cuotnua). H doklpaoia avadopdc mopapeVeL N
BMD.

MeTta-avalvon 29.234 otehexwv S. aureus omo 55 peAetec €0eLte OTL

dev umnpxe daxpovikn avénon tng MIC tng Bavkouukivng (BMD &
Etest).

CMI 2018;24:97-104



Vancomycin MIC

Pooled mean of vancomycin MIC determined by the broth
microdilution method over time.
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Mnyaviopol avtoxnc Staph aureus otn
BavKkopuKivn

" AMQYEC OTO KUTTAPLKO TOLYWHOL
® [layxuvon KUTTAPLKOU TOLXWIATOC
* Erutayuvopevn ocuvBeon mentdoyAukavnc
* Mewwpevn yedupwon (cross-linking) aAboewv memtidoyAukavng
* Avénpueva enimedoa maboloyikwv pouvpornentidlwy (NAM & NAG)
® AA\OYEC OTO TEL(OIKO 0&U
" Melwpevn autoAuTikn dpaoctnplotnTa: A TNV EVOWHATWoN
VEWV HoupoTmentdiwy otnv alvoida tng memttdoyAukavng,
MPETIEL VAL YIVEL aUTOAVON TNC UTTAPYoUoacC aAvoldac

" MeTtaoAlkeC aANQYEC

Lancet Infect Dis 2001;1:147, Int J Antimicrob Agents 2007;30:398, Clin Microbiol Rev 2010;23:99



Apaon BavKopuKivng

¢4 ""‘ "?. r . \:::

e ‘ far 1!
[ 3 ) . ". N i
O I o g CTIRSX TR

% oF ’
(7 [/
uA&GH" &—

e Va ncomycin

"'ﬂ 0 i ;

't 13

'IQ 'v’.
‘ .." ':. ..
- -&-

< :a., p o
--u

~ PBP

Murein \/ Transglycosylase
monomer
Lipid carrier Cytoplasmic membrane

Lancet Infect Dis 2001;1:147



[Tayidevon Pavkopukivne 0TO TETIAXUOLLEVO
KUTTAPLKO Tolywua tou Mu50 (VISA)
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Moptlakot pnyxaviopot avtoxnc Staph aureus
oTn Bavkopukivn

= VISA & hVISA: anovowalouv ta yovidila avtoxng vanA, vans,
VanC1-3
" Metaypadlkec aAlayeC — avénon N KATAoTOAN NG
Letaypadnc Twv yovidlwyv mou eUMAEKOVTOL 0TN cuvBeon Tou
KUTTOPLKOU TOLXWHLATOC
* “Cell wall stimulon”

" MetaAlaelc — Tavtomoinon Twyv yovidlwy mou oxeTilovtal L
QVTOXM OTO YAUKOTIETITLOLA UE OUYKPLTIKA avaAuon Tou
yovIS LwHATOC LooyovidLokwv (euywv VSSA/VISA

® ‘Exouv aviyveuBel touAaylotov 20 SLapopeTIKEC LETANALELS, KUPLWG
PUOULOTIKWY YovLdilwv



AVTLLLLKPOPBLOKO paopa
EvOeiéelc
KALVIKN xpnon



AVTLULKpOBLAKO daopa

= Staphylococcus aureus = Streptococcus sp (A, B, C, G)
*  Methicillin susceptible (MSSA) * Viridans streptococci
* Methicillin resistant (MRSA) * S. pneumoniae, S. pyogenes, S.
= Coagulase-negative agalactiae
staphylococci (CoNS) " Listeria sp: apdiBoAN
e Staph epidermidis dpaoTkoTNTA iN Vivo
" Enterococcus sp = Corynebacterium sp
* Enterococcus faecalis = (Clostridium sp
* Enterococcus faecium: ouvnUwc¢ * (lostridium difficile
avUeKTIKOC oTn Vancomycin e Clostridium septicum
" Bacillus sp = Rodococcus equi
* Bacillus cereus, -

Actinomyces sp
* Bacillus anthracis

MIKPOOPTANIZMOI ME ENAOTENH ANTOXH 2TH BANKOMYKINH
Lactobacillus spp (ektog tou L. acidophilus), Leuconostoc spp., Pediococcus spp., &
Erysipelothrix rhusiopathiae.




AVTLULKPORLAKO daopa Pavkopukivne

2TadpuAokokkoL: Baktnploktovoc dpaon - MBC < 2x MIC

Evtepokokkol: Baktnplootatikry Opaon - MBC ~32x MIC

® Juyxopnynon apwvoyAukooidng (av dev vmapxet vpnAov Babuou avtoxn)
BeATLwVEL TN PakTnpLOKTOVO Spaon

2TPETMTOKOKKOL: OPAOTLKN EVAVTL TWV TIEPLOCOTEPWV ELOWV

* Ymavio oteAéxn (Streptococcus gallolyticus/bovis) pmopel va epdavidouvv avioxn
LEOow Tou yovidiou vanB

* Apaotikn evavtl Granulicatella spp. kat Abiotrophia defectiva
Listeria spp: cuvnBwc evaioBntn otn Bavkouukivn.
* Ynapyouv oteAexn pe vpnin MBC
® EvaAlaktikn Beparela - Agv PEMEL va XpNOLUOTIOLE(TOL OTN pHNVLyyiTda

Corynobacterium spp: N Bavkopukivn eival dappako ekAoync yla coBapeg
AOLLWEELC €V avaovh Tne doklpaoiac evatoBnoiog

MBC: Minimum Bactericidal Concentration, MIC: Minimum Inhibitory Concentration



KAWLKeC evdeltelc Bavkopukivne
(Labelled — EMA/FDA)

ErumAeypevec Aolpwéelc S€ppatoc Kal LaAakwy poptlwy (cSSTI)
AOLUWEELC OOTWV Kol apBpwoewv
[Tvevpovia amo tnv kowotnta (CAP)

Noookopelakn mveupovia (HAP) cuuneplhapfavopuevnc Kal
NC mveuvpoviac tou avanvevotnpa (VAP)

Aolpwdnc evbokapditidba

[Tepleyxelpntikn avtiBaktnplakn npodpuAaén oe aobevelc
uPnAoU kKwvduvou yla BaktnpLlakn evOokapoiTida LETA ATO
LLEL(OVEC XELPOUPYLKEC ETIEURACELC

Oepareio tnc Aotpwénc amno Clostridioides difficile infection
(CDI)



KAwikec evdeiéelc Il
(Off label)

Baktnplakn pnviyyitida
[Mepttovitda oe aoBeveic uTO cuvexn nepttovaikn kabapon (CAPD)
AOLUWEELC ATIO KEVTPLKOUC ayYELOKOUC KaBETNPEC

® Juotnuatikn xopnynon + Lock therapy
EvbodpBaiuitidba
Xopnynon amo to opBo (umokAvopot) o Aolpwén amo Clostridioides difficile
NAOLUWEELC TIAPOXETEVTIKWY Ttapakappewy (shunt) ENY

[MPOPUAAKTLKA Xprion O UNTEPEC YL TNV TIPOANY N TWV VEOYVIKWY
AolLwéewy amo Group B streptococcus

EvookolAlakeC AOLUWEELC
NAOLUWEELC XElpoupyLKOoU Ttedlou
Otelec MVEVULOVLIKEC EEAPOELC KUOTLKNC lvwonc



Aocoloyila Bavkopukivne — MEVIKEC apXEC

H katdAAnAn docoloyia kaBopiletal amno:

* 1o eldocg kat tn BapuTnTta TNC Aolpuweénc,

® 10 Bdapoc Ttou aoBevouc Kal

® n vedpKkr Aettoupyla.
E€attioc Tne StakUpoavong oTic apUOoKOKLVNTIKEC TIAPAUETPOUC TNC Bavkouukivng
LETAEL TWV ATOUWVY aAAQ Kal Slaxpovikd otov (Olo aocBevn elval amapaltntn n
ouxvn napakoAouBnon tng vePppLkng AsLToupyLlag Kal n EEATOMKELON TOU
S5000A0YyLIKOU OXNMOTOG HUE LETPNON ETUMESWV PaPUAKOU
ZoBapéc AoluweeLc: Baktnplatpia, evbokapditida, ooteopueATION, AOUWEELS
MPooBeTikwy apbpwoewy, vevpovia, Aolpwén KN2 r} orotadnmote Bapld Aolpwén

* Aoon doptong (25-30 mg/kg)

®* Adon ocuvtipnong nou kabopiletal pe Baon tnv AUC
Muwkpdtepnc Baputnrag AOWWWEELS (X AOLHWEELC HOAAKWY HOPLlwV):

* Aev elval anapaitntn n d6on ¢optiong

° A(')O? oluvrr']pr]or]q TETOLA WOTE Ta eAdyLota entineda (trough) Bavkopukivne va eivat 10-15

mcg/m




ASHP REPORT

Therapeutic monitoring of vancomycin for serious
methicillin-resistant Staphylococcus aureus infections:

A revised consensus guideline and review by the American
Society of Health-System Pharmacists, the Infectious Diseases
Society of America, the Pediatric Infectious Diseases Society,
and the Society of Infectious Diseases Pharmacists

An audio Interview that
supplements the informa-
tion in this article is avail-

able on AJHP's website at

AHPVOICES i ajnpoices.org.

Am J Health-Syst Pharm, 2020;77:835-864
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he first consensus guideline for ther-

apeutic monitoring of vancomycin

in adult patients was published in 2009.
i

Staphylococcus aureus (MRSA) infec-
tions. It should be noted, however, that
when the recommendations were orig-

A 3 org
tions (the American Society for Health-
System Pharmacists [ASHP], Infectious
Diseases Society of America [IDSA],
and Society for Infectious Diseases
Pharmacists [SIDP]) searched and re-
viewed all relevant peer-reviewed data
on vancomycin as it related to in vitro
and in vivo pharmacokinetic and phar-
d: ic (PK/PD) ch

inally published, there were imp
issues not addressed and gaps in know-
ledge that could not be covered ade-
quately because of insufficient data.
In fact, adequate data were not avail-
able to make recommendations in the
original guideline for specific dosing
and monitoring for pediatric patients
outside of the neona(ﬂl age group; spe-
cific for

including information on cllnical effi-
cacy, toxicity, and i

dosage adjustment and monitoring
in the bidly obese patient popu-

in relation to serum drug concentration

lation and patients with renal failure,
including specific dialysis dosage ad-
d for the

Detroit Receiving Hospital, Detrot, M| and monitoring. The data were summar-
John S. Bradiey, MD, J mu. FAAP,
i e b kgt ized, and specific dosing and
University of Calfornia at San recommendations were made. The pri-

Diego, La Jolla, CA, and Rady Chidren's Hospital
‘San Diego, San Diego, CA mary recommendations consisted of

MD, FIDSA, routine of serum
Infectious Dissases, University of Washington, Seattie, :
WA, i peak ratio
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of area under the curve over 24 hours
to minimum inhibitory concentration
(AUC/MIC) of 2400 as the primary PK/
PD predictor of vancomycin activity, and
promoting serum trough

use of prolonged or continuous in-
fusion (CI) vancomycin therapy; and
safety data on the use of dosages that
exceed 3 g per day. In addition, there
were minimal to no data on the safety
and efficacy of targeted trough concen-
trations of 15 to 20 mg/L.

This consensus revision evaluates
the current ific data and contro-

of 15 to 20 mg/L as a surrogate marker
for the optimal vancomycin AUC/MIC
if the MIC was <1 mg/L in patients with
normal renal function. The guideline also

ded, albeit with limited data

Arkansas Chidren's Hospital, Lttle Rock AR
Benjamin M. Lomaostro, PharmD, Albany
Medical Canter Hospital, Albany, NY
Address comespondence to Dr. Rybak
(m.rybak@wayne.edu).

suppnn, that acmal body weighl be used
loading doses for severe infections in pa-
tients who were seriously ill.!

Since those recommendations were

a number of publ

© American Society of Health-System
Pharmacists 2020. Al rights reserved.
For permissions, please e-mail: [ournals.
permissions@oup.com.

DOI 10.1093/ajhp/2xaa036

versies associated with vancomycin
dosing and serum concentration moni-
toring for serious MRSA infections (in-
cluding but not limited to bacteremia,
sepsis, infective endocarditis, pneu-
monia, osteomyelitis, and meningitis)
and provides new recommendations
based on recent available evidence.
Due to a lack of data to guide appro-
prlale tnrgers, the development of this

ded eval of van-

have evaluated the impact of the 2009
guidelines on clinical efficacy and tox-
lcnq in patients

comycin for methicillin-susceptible
S. aureus (MSSA) strains, coagulase-

1 o athicill e

negative  staphyl and other

for

k thus, the 1 of
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‘Evapén Bepametac - Zopapec AolpwEELC

Xopnynon 60onc ¢opTiong: eAaxlotomnoinon tng mibavotnTtog LELWIEVNC APXLKAC
ekBeonc otn Bavkouukivn
® 25-30 mg/kg pe Baon to mpaypatiko Bapog (ABW).
* JXtpoyyulomoinon ava 250 mg.
* Meylotn 6oon ¢poptiong 3000 mg.
* Y{nAn doon cbopuor]q o€ Bapewq rcacsxovreq Kol YapunAotepn o€ aoBeveic umo vedpikn
Beparmnela umokataotaong N maxvoapkoug acBevelc.

®* H&oon poptiong dev mpoocapuoletal avaloya Ue TN VEPPLKA AELToupyia.
Apxlkny 66on cuvtpnonc:

® 15-20 mg/kg ue Baon to ABW

* To pecodlaotnua kabopiletal avaloya pe tTnv kaBapon kpeatwivng (BA Mivakec)
Enopevn 6o6on cuvtpnonc:

* AfPn emumedwy pappakou 24-48 wpec PETA TNV apxkn doon cuvtipnonc (trough &
peak) & umoAoylopoc AUC/MIC — 2toxog 400 to 600 mg = hour/L

* e aoBevelc pe aotabr) vedplkr) Aettoupyla xpnoLUomoLloU e Ta eAdyLlota enimeda —
>TOoX0C 15-20 mcg/mL




Approach to initial empiric dosing of parenteral vancomycin in adults who are not receiving hemodialysis

Creatinine
clearance in
mL/minute

(Cockcroft Gault

<10 (not receiving
hemodialysis)$§

10 to 19 (not
receiving
hemodialysis)®
20 to 29

30 to 39

40 to 49

50 to 59

60 to 69

70to 79

80 to 89

90 to 99

=100 and <60 years
old"®

1. Loading dose for critically ill patient or severe infection:* 25 mg/kg (rounded to nearest 250 mg)

Weight (actual)2

2. Initial maintenance dose and interval: Based on target trough, patient weight, and estimated creatinine clearance?’ as follows:

50 to 59 kg

Severe or deep-seated infection:® Target trough 15 to 20 mcg/mL

60 to 69 kg

70 to 79 kg

80 to 89 kg

90 to 99 kg

100 kg

Repeat dose when spot (random) serum concentration £20 mcg/mL

750 mg every 48 hours

500 mg every 24 hours

750 mg every 24 hours

750 mg every 18 hours

750 mg every 18 hours

750 mg every 12 hours

750 mg every 12 hours

750 mg every 12 hours

1000 mg every 12

hours

750 mg every 8 hours

1000 mg every 48
hours

750 mg every 24 hours

750 mg every 24 hours

750 mg every 18 hours

1000 mg every 18
hours

750 mg every 12 hours

1000 mg every 12
hours

1000 mg every 12
hours

1000 mg every 12
hours

750 mg every 8 hours

1000 mg every 48
hours

1000 mg every 36
hours

1000 mg every 24
hours

1000 mg every 18
hours

1000 mg every 18
hours

1000 mg every 12
hours

1000 mg every 12
hours

1250 mg every 12
hours

1250 mg every 12
hours

1000 mg every 8 hours

1250 mg every 48
hours

1250 mg every 36
hours

1250 mg every 24
hours

1250 mg every 18
hours

1250 mg every 18
hours

1000 mg every 12
hours

1250 mg every 12
hours

1250 mg every 12
hours

1500 mg every 12
hours

1250 mg every 8 hours

1250 mg every 48
hours

1250 mg every 36
hours

1250 mg every 24
hours

1250 mg every 18
hours

1250 mg every 18
hours

1250 mg every 12
hours

1250 mg every 12
hours

1500 mg every 12
hours

1500 mg every 12
hours

1250 mg every 8 hours

1500 mg every 48
hours

1250 mg every 36
hours

1250 mg every 24
hours

1250 mg every 18
hours

1500 mg every 18
hours

1250 mg every 12
hours

1500 mg every 12
hours

1500 mg every 12
hours

1500 mg every 12
hours

1250 mg every 8 hours

Adapted from: Duke University Hospital Adult Pharmacokinetics Policy, Department of Pharmacy (June 2014).
Courtesy of Richard H Drew, PharmD.




Approach to initial empiric dosing of parenteral vancomycin in adults who are not receiving hemodialysis

Creatinine
clearance in
mL/minute

(Cockcroft Gault
equation) 1

1. Loading dose for critically ill patient or severe infection:* 25 mg/kg (rounded to nearest 250 mg)

Weight (actual)2

2. Initial maintenance dose and interval: Based on target trough, patient weight, and estimated creatinine clearance’ as follows:

50 to 59 kg

60 to 69 kg

Nonsevere and superficial infection: ¢ Target trough 10 to 15 mcg/m

70 to 79 kg

80 to 89 kg

90 to 99 kg

100 kg?

not receiving
hemodialysis)$§

10 to 19 (not
receiving
hemodialysis)®
20to 29

30to 39

40 to 49

50 to 59

60 to 69

70to 79

80 to 89

90 to 99

old"

=100 and <60 years

1000 mg every 72
hours

1000 mg every 48
hours

1000 mg every 36
hours

1000 mg every 24
hours

1000 mg every 24
hours

1000 mg every 18
hours

1000 mg every 18
hours

1000 mg every 18
hours

1000 mg every 12
hours

1000 mg every 12
hours

1250 mg every 72
hours

1000 mg every 48
hours

1000 mg every 36
hours

1000 mg every 24
hours

1250 mg every 24
hours

1250 mg every 18
hours

1250 mg every 18
hours

1250 mg every 18
hours

1000 mg every 12
hours

1000 mg every 12
hours

Repeat dose when Spot (random) serum concentration <15 mcg/mL

1250 mg every 72
hours

1250 mg every 48
hours

1250 mg every 36
hours

1250 mg every 24
hours

1250 mg every 24
hours

1250 mg every 18
hours

1250 mg every 18
hours

1250 mg every 12
hours

1250 mg every 12
hours

1250 mg every 12
hours

1500 mg every 72
hours

1500 mg every 48
hours

1500 mgq every 36
hours

1250 mg every 24
hours

1500 mg every 24
hours

1500 mg every 18
hours

1500 mg every 18
hours

1250 mg every 12
hours

1500 mg every 12
hours

1500 mg every 12
hours

1500 mg every 72
hours

1500 mg every 48
hours

1500 mg every 36
hours

1500 mg every 24
hours

1500 mg every 24
hours

1500 mg every 18
hours

1500 mg every 18
hours

1500 mg every 12
hours

1500 mg every 12
hours

1500 mg every 12
hours

1750 mg every 72
hours

1750 mg every 48
hours

1750 mgq every 36
hours

1500 mg every 24
hours

1750 mg every 24
hours

1750 mg every 18
hours

1750 mq every 18
hours

1500 mg every 12
hours

1500 mg every 12
hours

1500 mg every 12
hours

Adapted from: Duke University Hospital Adult Pharmacokinetics Policy, Department of Pharmacy (June 2014).
Courtesy of Richard H Drew, PharmD.




Therapeutic Monitoring of Vancomycin for Serious Methicillin-4¢
resistant Staphylococcus aureus Infections:
A Revised Consensus Guideline

®  Vancomycin monitoring is recommended for patients receiving vancomycin
for serious MRSA infections to achieve sustained targeted AUC (assuming a

MICqyp Of 1 mg/L, unless it is known to be greater or less than 1 mg/L by
BMD).

" |ndependent of MRSA infection, vancomycin monitoring is also
recommended for all patients at high risk of nephrotoxicity (eg, critically ill
patients receiving concurrent nephrotoxins), patients with unstable (ie,
deteriorating or significantly improving) renal function, and those receiving
prolonged courses of therapy (more than 3—5 days).

= We suggest the frequency of monitoring be based on clinical judgement;
frequent or daily monitoring may be prudent for hemodynamically unstable
patients (eg, end-stage renal disease) and once weekly monitoring for
hemodynamically stable patients (B-II).

Am J Health-Syst Pharm. 2020;77:835-864



Therapeutic Monitoring of Vancomycin for Serious Methicillin-4i
resistant Staphylococcus aureus Infections:
A Revised Consensus Guideline

" |n patients with suspected or definitive serious MRSA
infections, an individualized target of the AUC/MICy,,, ratio of
400 to 600 (assuming a vancomycin MIC,,, of 1 mg/L) should
be advocated to achieve clinical efficacy while improving
patient safety (A-I1).

" Trough-only monitoring, with target between 15 and 20 mg/L, is
no longer recommended based on efficacy and nephrotoxicity
data in patients with serious infections due to MRSA (A-11).

®* There is insufficient evidence to provide recommendations on

whether trough-only or AUC-guided vancomycin monitoring should
be used among patients with noninvasive MRSA or other infections.



Therapeutic Monitoring of Vancomycin for Serious Methicillin- 5(
resistant Staphylococcus aureus Infections:
A Revised Consensus Guideline

®  Given the narrow vancomycin AUC range for therapeutic effect and minimal
AKI, the most accurate and optimal way to manage vancomycin dosing
should be through AUC-guided dosing and monitoring (A-Il). We
recommend to accomplish this in 1 of 2 ways.

* One approach relies on the collection of 2 concentrations (obtained near steady-
state, postdistributional peak concentration at 1-2 hours after infusion and
trough at end of dosing interval)

The preferred approach to monitor AUC involves the use of Bayesian software
programs, embedded with a PK model based on richly sampled vancomycin data
as the Bayesian prior, to optimize the delivery of vancomycin based on the
collection of 1 or 2 vancomycin concentrations, with at least 1 trough

®* Atrough concentration alone may be sufficient to estimate the AUC with the
Bayesian approach in some patients, but more data are needed across different
patient populations to confirm viability of using trough only data (B-II).

Am J Health-Syst Pharm. 2020;77:835-864
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Vancomycin

Vancomycin AUC,4 Calculator

The critical assumption of these calculations is that the patient has achieved Vancomycin steady-state
Target AUC54 is 400-600 pg/mL x hr

|
Each Dose: 1250 mg ‘
Dosing Interval: ‘ 12 hours hd ‘ SAN FORD GU I DE
Duration of infusion: ‘ 30 min v ‘
Measured Vancomycin Peak Concentration: 42 pg/mL ‘

Time from start of infusion to measurement of peak

jon: 1.5 hours ‘
concentration:
Measured Vancomycin Trough Concentration: 12 pg/mL ‘
Time from start of infusion to measurement of trough
11 hours

concentration:
|
Results: AUCy4 = 596 pg/mL x hr

Adjust Dose | Show Calculations | Copy Results as Plain Text

References: AUC Dosing Fundamentals and Calculations; Adv Drug Deliv Rev 2014;77:50; Am J Health
Sys Pharm 2020;77:835

Calculator Version 1.3.0
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P, ?; e - EAAHNIKH ETAIPEIA XHMEIOOEPANEIAS
a

MIKPOBIOAOIKH § €TAIPCIA AGIMAIENN
ETAIPEIA N, HeLLanic socieTy HELLENIC SOCIETY OF CHEMOTHERAPY

a3 FOR INFECTIOUS PIs€AsS€s

« ESvikn Ertitponty AvtiBloypaupartoc kat Opiwv Evatodnoiac ota
AvtiBlotika»

O Emavamnpoodioplopds twv Oplwv EvaloOnoiag twv Etedeywv Staphylococcus
aureus ot Bavkopvkivn

Npdétaon — Anodacn: Me Pdon TO OKEMTIKO TOU TapatiBetal mapakdtw n Emtponn

MPOTELVEL:

O g€Aeyyxoc svaroBnolag otn PavKoULKivNG TwV KAWVLIKWY CTEAEXWV S gureus Tou QmoLovVwWVovTaL
amno cofapec AopwEeLS (HikpoBrauia, evbokapditda, mveupovia) cupdpwva Pe TNV poodatn
BiBAoypadia va eAEyxeTal o ayap Pe TNV HEBodo twv Tawviwy Staf abulopEvng CUYKEVTPWONC
(Etest kal avtiotowxa). 2e acBeveic Twv omolwv Ta oTeAexn S. aureus wc aitia coPapnc
Aolpwéne mapouvoialovv MIC otn PBavkoutkivn peyaditepn amd 1 mg/L dev mpeémnel va

yopnyeitatl Bepamevtika n Bavkopkivn.




2UVEXNC vs AlaAelmovoa eyxuon

60

Aev exa TEKuanwGEL eepomeurum
UTTEPOXN TNC CUVEXOUC svxuonq LLE
Baon ta dedopeva mMou UTIAPXOULV.

H ouvexnc éyxuon dpaivetal va elval
ALlyOTEPO VEPPOTOLLKN

H ouvsan gyxuon xpeLaletal Alyotepo
OUXVA TIPOCOLOPLOUO TWV ETUTES WV
TOU Papuakou edIKA og aoBevelc ue
aotaBn enineda (eykavpatiec, CRRT)

To &LaAu Lo 8v6o¢?\sBLa XOprynong
BOLVKouU Klvng mapapeivel otaBepo
yla 72 Wpec

H ouvexng eyxuon €xeL LKPOTEPO
KOOTOG

%

50

40+

30

20

o

10-

o

Inl
Col Col
I | I

Mortality Nephrotoxicity

Col: Continuous Infusion
Inl: Intermittent Infusion

J Antimicrob Chemother 2012; 67: 17-24



[Tpocappoyn 6oonc

" Enineda ddppakou < emBUNTO OTOXO
* AU&non tng oAlkNC nuepnotac doonc (xwplc alAayr oto pecodlaotnua)
* Auéavoupe tn 66on 0co Beloupe va avénBouv ta enimeda (y Kata
30%)
" Enimeda pappakou > emBupnto otoxo (mapakoAouBnon trough)
* AvTa enimeda elval >5 meg/mL mavw amo To otoxo =2 0VO.OTOAN
X0PNynong Pavkouukivne kat Letpnon enumedwy pexpL ta enimeda va
elvall EVTOC Twv otoxwv. AkoAouBwc evapén veou S000A0YLKOU
OXNMATOC.
* Avta emnimeda elvat <5 meg/mL mavw amnod 1o otdxo =2 €vapén vEou
5000AOYLKOU OXNHUATOC UE TNV EMOMEVN doon,.
* Hmnepaltépw npooappoyn Ba mpemeL va yivetal e Baon ta Tpexovta
dedopeva tne vedpLknc Asttoupylacg kat pe tn fonbela mpwToKOANOU.

Enineda < Ztéxoc = av€énon tng 66ong xwpic aAlayr oto HecodLaoTn o

Enineda > Z1éxog = av€non tou pecodlactrpatog f/kat pelwon tng 6ong



Vancomycin adjustment chart

Recommended Adjustment

Decrease the dosage interval to the next frequency
AND
Consider increasing the dose by 250-500 mg

Decrease the dosage interval to the next frequency
OR
Increase dose by 250-500 mg

e If goalis 10-15 mcg/mL=> No change
e If goalis 15-20 mcg/mL—> Increase dose by 250-500 mg

e Ifgoalis 10-15 mcg/mL—> Decrease dose by 250-500 mg
e Ifgoalis 15-20 mcg/mL—> No change

Decrease dose by 250-500 mg
OR
Increase the dosage interval to the next frequency

Increase the dosage interval to the next frequency
AND/OR
Decrease the dosage by 500 mg

HOLD VANCOMYCIN UNTIL LEVEL IS < 20 mcg/mL,
then restart a modified regimen

UI].iVEI‘Sity ki;trgsggtﬁj :U4If|éull’iarmacy & Therapeutics Antimicrobial Subcommittee 4/2018
Health System Approved by UHS Pharmacy & Therapeutics Committee 5/2018




[TaxVoopkoL aoBeveLC

" Adon doptonc: 15-20 mg/kg e Baon To mpaypaTiko B
(ABW) kal peylotn 6oon ta 3 g.
" Aoon ocuvtpnonc (mpemet va utoAoyLotel to Waviko B2 — IBW)

* Av ABW<125% IBW —> doooloyia cuvtrpnoncg pe Baon to ABW

* Av ABW>125% IBW =
* ABW>100 Kg - xpetaletal el6ko vopoypappa (Adjusted Body Weight)

* ABW<100 Kg — 30-45 mg/kg ABW HMEPHZIQZ pe péytotn ddon ta 2 gr.
Amnapaltntn n otevh napakoAouBnon Twv emmeSWV ToU GaPUAKOU

" Oplopevol (myx Sanford Guide to Antimicrobial Therapy)
npoooLopllouvv tn doon e Baon to ABW oe OAec TIC
MEPLTTWOELC TTaYuoapkioc (pe peylotn 6oon ta 2 g)



AcBeveic uTo Beparela UTTOKATAOTOONC
VEPPLKNC AeLToupyloc

2e aoBevelc pe Slatapaypevn vepplkn Aettoupyla xpelaletal petwon tTng
doonc f/kat Tou LecodlaoTAMATOC TwV SO0EWV.

ALuomeapon
Kavovu<n Xoprnynon 6ocnq doptionc. Oplopevol kaBopilouv tn doon avaloya
LLE TO XPOVO TNC EMOMEVNC LUOKABapOoNC
®* [1poodLOPLOUOC BEPATEVTIKWY ETLITEOWV: APXLIKA TIPLV amo Kabe cuvedpla
* Xopnynon cupmAnpwpatiknc doonc (7,5 mg/kg 1 500-750 mg) petd amo tn
ouvedpla, avaloya pe ta enineda dappakou mpo tne ocuvedpiac. 2uvnBwc
XPELALETAL aVA 2-3 NUEPEG.
* ‘Otav ta enineda otabeponoinbolv =2 npoodloplopoc enmedwy eBdopadlala.
AwpodnBnon (CRRT): Adon doptong 25 mg/kg katl otn ocuvexela 500 mg
q24-48 hrs pe mapakoAouBnon BepameuTikwy ETUMEOWV

Mepttovaikn kaBapon: 15-20 mg/kg q72-96 hrs pe mapakolovOnon
BepamevuTikwy emumedwy
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Vancomycin

Renal Adjustment Dose

« Body weig ini 1 i

« In renal failure, use the EMIT assay to measure levels. Vancomycin levels are
overestimated by RIA or fluorescent immunoassay.

« New hemodialysis membranes increase clearance of Vancomycin. Check levels.

Half-life
(Normal/ESRD)/hr 5/200:250
Package Insert Dosing; Achieves trough levels of 5-10 ug/mL

Reference Dose
Normal Renal Function LA

CrCl > 50-90 15-30 mg/kg q12h
CrcCl 10-50 15 mg/kg q24-96h
CrCl<10 7.5 mg/kg q2-3 days

A
Hemodialyeis 7.5 mg/kg q2-3 days; at end of hemodialysis on dialysis days**

(See below)
CAPD 7.5 mg/kg q2-3 days
CRRT 500 mg q24-48h
« ** Hemodialysis dosing (based on Clin Infect Dis 53:124, 2011). Suggested dosing to

achieve trough levels of 15-20 pg/mL in hemodialysis patients. End of hemodialysis dose
depends on number of days to next hemodialysis.
o If next HEMO in one day: give dose of 15 mg/kg
o If next HEMO is in 2 days, give dose of 25 mg/kg
o If next HEMO is in 3 days, give dose of 35 mg/kg
o Doses given at a rate of 15 mg/min over the last 120 minutes of HE
with end of dialysis.
 CrCl = Creatinine clearance level (mL/min)
* HEMO = hemodialysis
« CAPD = Continuous Ambulatory Peritoneal Dialysis
« CRRT = Continuous Renal Replacement Therapy
« AD = after hemodialysis

Hepatic Adjustment Dose
* None
Other Adjustment
* Obesity Dosing:
Top o Obesity frequently results in underdosing of Vancomycin, Am J Med 121:515, 2008.

~ 1lan Antiial DWW Cunmnla: in aritinall il natinnt i A8 90 mmn /o Af A adiial DIA IV

95%m

JOHNS HOPKINS
4 ABX Guide

&« Johns Hopkins ABX Guide

Vancomycin

ADULT RENAL DOSING
GENERAL

+ The recommendations provided are based on starting doses of 15 mg/kg IV q12h. Adjust
accordingly for patients started on 20 mg/kg and/or q8h interval dosing.

DOSING FOR GLOMERULAR FILTRATION OF 50-80

* GFR =60 ml/min: Give 20 - 25 mg/kg loading dose if indicated, followed by 15 ma/kg IV q12h.
Monitor serum trough concentrations; target Cmin > 10 mcg/ml.

DOSING FOR GLOMERULAR FILTRATION OF 10-50
» GFR 30-59 ml/min: Give 20 - 25 mg/kg loading dose if indicated, followed by 15 mg/kg IV q24h.
Monitor serum trough concentrations; target Cmin > 10 mcg/ml.

+ GFR 15-29 ml/min: Give 20 - 25 mg/kg loading dose if indicated, followed by 15 mg/kg IV q48h.
Monitor serum trough concentrations; target Cmin > 10 meg/ml.

DOSING FOR GLOMERULAR FILTRATION OF < 10 ML/MIN

* 15-20 myg/kg IV, then redose based on serum concentrations.

DOSING IN HEMODIALYSIS

* 15-20 mg/kg, then redose based on serum concentrations.

+ Most individuals will require 5 - 10 mg/kg IV post-dialysis to maintain serum concentrations within
goal range.
« Higher doses may be required in patients with residual renal function.

DOSING IN PERITONEAL DIALYSIS

+ 15-20 mg/kg IV x1 dose, the redose based on serum concentrations.

Most patients will require a dose every 72 - 96 hours. Patients with residual renal function may
require more frequent dosing.

Alternatively, vancomycin 1 g can be given intraperitoneally followed by 30 mg/L dialysate.

DOSING IN HEMOFILTRATION

= CVVHD: Consider 20 - 25 mg/kg loading dose, followed by 15 - 20 mg/kg IV q24h (assuming no
interruptions to the circuit and/or line clotting).

+ Patients with dialysate flow rates > 2.5 L/hr may need more frequent dosing.

PEDIATRIC DOSING

USUAL PEDIATRIC DOSING




AveTILOUUNTEC EVEPYELEC
Toéwkotnta



AveTIBU UNTEC EVEPYELEC

>10%: Ynotaon pe vnepatuia (flushing)
1% to 10%:

* Torukn pAeBiTtida

® Plyoc, dapUaKEUTIKOC TIUPETOC

* Agppatika e€avBnpuoata

®  ALLATOAOYIKEC QVETIIOUNTEC EVEPYELEC: AEUKOKUTTAPWON, NwowvodAia,
oudeteponevia, avoooAoyLknc apxnc Bpoupornevia

Ayvwotnc ocuxvotntac: Red man syndrome
<1%, postmarketing, N case reports:
®* YUvbpopo DRESS (Drug Reaction with Eosinophilia and Systemic Symptoms)

° QroroﬁLKomra auénuevoc KchSuvoq av Xpl’]OLUOT[OLOUVTOLL Kol AAAOL WTOoTOEKOL
TIAPAYOVTEG, LEYAAN NALKia, poUmapyovoa Bapnkoia

* Nedpotollkotnta.



Red man syndrome (RMS)

JuvnBlopevn avtidpaon otn Bavkopukivn
EpuBpotnta kat untepatuia (flushing), kvnopoc cuvABwC 0To AVWTEPO LEPOC TOU
Bwpaka

* Jraviotepa Bwpakikd AAyoC Kol UTIOTOON

OdeileTal oe Gueon evepyomoinon TwV CLTEUTIKWY KUTTAPWYV arto Tn BavKopuKivn
Kal arneAeuBepwon Lotapivng

2YETLETAL UE YpNyOopPN EYXUON TOU PapUAKOU

Mrnopel va mupodotnBel amod cuyxopriynon mapayoviwy mou EVEPYOTIOLOLV Ta
OLTEVUTIKA KUTTAPQ OTIWC TOL OTTLOUXQ, TA UUOXOAQPWTLKA KOl TOL oKLy PadLKA
dbappaka.

AvTipeTwriletal pe SLaKoTr TNG €yxuong Tou GapUdKou Ko XopAynon
avtuotapikwy (H1 + H2 avaotoAelc avaloya pe tn Baputnta tng aviidpaonc)
2e aoBevelc pe otoptkd RMS 1 av mpemel va xopnynBouv peyalec SO0ELC
Bavkopukivng pmopel va mponyeital yopnynon avtuoTopvikwy (H1 £ H2
avaoTOAE(C) pila wpa mpLy TNV €yxuon

Mo va arnodpevyBel to RMS, cuviotatal n xopriynon Pavkopukivng va yivetol e
pLBLO pEXPL 10 mg/min.



Red man syndrome




Red man syndrome




AvodUAAKTIKEC AVTLOPACELC

Ot aAnBelc avadpuAakTikeC avtdpaoelc otn Bavkopukivn lval omavieg

* JupPatvouv ouyvotepa o€ aoBeveic mou €xouv AdBeL TOAATTAG oxpoTa
Bavkopukivng oto mapeABov

H kAWK elkova tou RMS pmopet va eMIKAAUTITETOL E QUTN TNG
avadulatiac

* Inuavtkn dvomnvola, cupLYUOG Kat ayyelooidnua eivat uniep avaduiagiog

® Aev UnApxeL epyaotnplakn doklpaoio yia tnv aglomiotn OLakpLon tne

avapulatiac anod to RMS (Lotapivn, tpuntaon, S€pUATIKEC OOKLUAOLEC)

Av urtapxet o la avadpuAaioc oe Bavkopukivn Ba mpemneL va
QVTLUETWTII(ETAL OWwC KABe avaduAakTikn aviidpaon

® Apeon SLakorn €yxuonc ko xopriynon enwvedpivng




AMeC avTidpaoelc untepevaobnolog

® DRESS ( Drug reaction with eosinophilia and systemic
symptoms),

* KnAltdoPBAatdwdec e€avOnua,

* VVancomycin-related linear IgA bullous dermatosis (LABD):
omavio puoarldbwdec ecavBnua LEow
QUTOQVTLOWHATWY. AA armo MeEUPLYOELOEC, TOAUUOPDO
epLONUa KATL. Epdpavidetal 1 nuepa — 1 unva LETa TNV
evapén tnc Pavkopukivne. Aev oxetiletal pe ta enumeda
ToU apUAKOU OTOV 0pPO.



Skin lesions due to vancomycin
hypersensitivity

© 2019 UpToDate, Inc. and/or its affiliates. All Rights Reserved.



Nedpotoilkotnta

‘OxL KOAQ KATOWVONTOC UNXAVLIOMOC — 0€elOWTLKN &pAcn ota KUTTapa
TOU eyyUC vedplkoU ocwAnvapiou mou odnyel oe oyoLuia
2uvNBwc LETPLAC BapUTNTAC KAl AVAOTPEPLUN.
Meta-avaiuon (7 RCT, n-4033): Relative risk= 2,45 (1,69-3,55)
[Mopdayovtec KivoUvou

* EAdylota entineda >15 mcg/mL — AITIAy ANOTEAEZMA,;

® 24-h AUC > 700 mg-h/L

® JuvoAwkn nuepnota doon >4 g

® Juyxopnynon veppotolikwv Gappakwy (my aptvoyAukooidec).

* Juyxopnynon Bavkopukivng kat mutepakAALVNG-TatlOMaKTAUNG (Vs
pHovoBeparmeia pe Bavkopukivn ) cuvouaopo Bavkopukivng kat AAAwv B-
Aaktopkwy 1ty kKepemipn): Odds ratio yia AKI~3,5

Antimicrob Agents Chemother 2014;58:309-316, Clin J Am Soc Nephrol 2016;11:2132-2140



Vancomycin and the Risk of AKI|
Forest plot of included RCT

Study, year Events/Total RR (95% CI)
Vancomycin  Control

Wunderink 2003 2/302 1/321 2.13 (0.19 - 23.32)
Jaksic 2006 15/300 5/303 3.03 (1.12-8.23)
Kohno 2007 5/51 1/100 9.80 (1.18 - 81.71)
Lin 2008 0/71 1/71 0.33 (0.01 - 8.05)
Wilcox 2009 9/363 3/363 3.00 (0.82-10.99)
Corrado 2010 14/664 6/676 2.38 (0.92-6.14)
Wunderink 2012 41/224 19/224 2.16 (1.29 - 3.60)

Fixed effects model

2.45 (1.69 - 3.55)

—-
<&

0.01 0.1

Favors vancomycin

1 10 100
Favors control

Clin J Am Soc Nephrol 2016;11:2132-2140



Elevated Vancomycin Trough Levels in a Tertiary Health
System: Frequency, Risk Factors, and Prognosis

= 755/7422 aoBeveic elyav eAdylota
enimeda Pavkopukivng >30 400
mcg/ml

" OLaoBevelc pue avénueva emimeda 504
o€ oUYKPLON UE AUTOUC ToU Elyav
Depamevtika enimeda (propensity-
matched analysis), epdpaviiav:

* YnAotepo kivbuvo ofelac veppLknc
BAaBnc (hazard ratio, 1.55; 95% Cl,
1.09-2.20; p=0,02),

*  MeyaAUtepn umoloutn SLapKeLa

200 +

Frequency

100 -

Aanlul Asupy ajnde jo paezey aAnjejal paisnipy

voonAeiag (relative risk, 1.14; 95% Cl, 0-
1'02_1'?8’ p=0,03) , 0 0 2 30 40 50 0
* lev UTtNpxe 6LOLd)OpOL otn A Maximum vancomycin trough level (mg/L)

VOOOKOUELaKA BvnTotnTa

Mayo Clin Proc. 2019;94:17-26



Ewdika Bepata



Bavkopukivn yia Aotpweelc amo MSSA

= YUudwva Ue TIC katevBuvtnpleg odnyiec (my yia tnv evdokapditida),
n Bavkopukivn evéeikvutal yia tn Bepamneio Aotpwéewv amo MSSA

o€ aoBevelc e LoToPIKO avaduAaKTiknC avtidpaonc evavil Twv B-
AQKTOLLLKWY QVTLBLOTLKWV.

[Mola elval n B€on tn¢ Pavkopukivne otn Beparmela Aopweewv amo
MSSA oe acBeveic mou ev £xouv LOTOPLKO AVAPUAOKTLKNG
avtidpaonc;

°* Jav suTtELpLKn Oepamela: Ta Seéoueva OEV TEKUNPLWVOUV OTL N
EUTIELPLKN EVapEN BaVKouu KlvnC HE amokALUAKwWOoN o€ B- }\O(K'EOLMLKO
emMnpealel apvnTka TIC ekBaocelc oe aoBevelc pe Aopwéelc ano MSSA.

® Yav oplotikn Beparmela: n xopnynon Pavkopukivng oe aocBevelc ue
Baktnplotpio amo MSSA oxetiletal e XElpOTEPEC EKBAOELC.



(Lot va pnv Bepamevooupe tnv MSSA SAB pe
Bovkopukivn;

“Compared with the antistaphylococcal 6-lactam oxacillin and its derivatives
for treatment of MSSA infections, vancomycin demonstrates slower bacterial

killing, poorer tissue penetration, and slower clearance of bacteremia and is
associated with higher mortality”.

Ot neptccorepeq LeAEtec Selyvouv OTL N Xopnynon BOLVKouUKLvr]q oavV
OPLOTLKN (deﬁnltlve) Oepamnela o aoBeveic pe Baktnplatpio ano MSSA
OXETI(ETAL LE XELPOTEPEC EKPAOCELC (BvnTOTNTA, BAKTNPLOAOYLKN amoTuUXLla
KATT)

* Avadpoutkn peAetn MSSA SAB (n=5784) B-lactam vs Vancomycin : 35%
LLKpOTEPN BvnToTnTa

®* QEvntotnta o€ Baktnplatpikn rmvevpovia and MSSA: Vancomycin >> Cloxacillin
(41% vs 0%, p<0,01, OR=14)

® BaktnploAoyikn amotuyia (Baktnplatpia>7 nuepec 1 utotpornn) MSSA SAB:
Vancomycin >> Nafcillin (19% vs 0%, p=0,058)

Clin Infect Dis 2016;62:173—-80, Clin Infect Dis. 1999;29:1171, Medicine 2003;82:333—-9



Vancomycin vs B-Lactam for MSSA

Table 1. Summary of Published Studies Evaluating Empirical Therapy for Methicillin-Susceptible Staphylococcus aureus Bacteremia
Study Size, Vancomycin vs
Study Year Design No. Outcome p-Lactam Result®
Vancomycin therapy vs f-lactam therapy”®
Chang et al [19] 2003 Prospective cohort 505 Bacteriologic failure® 19% vs 0% OR, 6.5(1.0-53)
Khatib et al [20] 2006 Prospective cohort 120 Overall mortality 27% vs 12% HR,2.3(1.1-4.9)
Stryjewskietal [21] 2007 Prospective cohort 123 Treatment failure 31% vs 13% OR, 3.5(1.2-13)
Lodise et al [6)° 2007 Retrospective cohort 84 Infection-related mortality 39% vs 11% OR, 6.5 (1.4-29)
Kim et al [22] 2008 Retrospective case-control 27 Infection—related mortality 37% vs 11% OR, 3.3(1.2-9.5)
Schweizeretal [23] 2011 Retrospective 267 30-day in-hospital mortality 20% vs 3% HR, 4.8(2.1-11)
Chan et al [24] 2012 Retrospective cohort 293094 Hospitalization rate 125vs 7.29 HR, 1.6(1.2-2.2)
Vancomycin therapy vs vancomyecin therapy de-escalated to f-Hactam
Lodise et al [6]° 2007 Retrospective cohort 84 Infection—related mortality  33% vs 41% NS
Schweizeretal [23] 2011 Retrospective cohort 267 30-day in-hospital mortality 20% vs 7% HR, 3.2 (1-10)
Vancomycin therapy de-escalated to f-lactam therapy vs p-lactam therapy
Khatib et al [25] 2006 Prospective cohort 168 Persistent bacteremia 56% vs 37% P=.03
Lodise et al [6]° 2007 Retrospective cohort 84 Infection—elated mortality 41% vs 11% Not reported

Clin Infect Dis 2013;57:1760



ESCMID & ISC Expert panel meeting
6—7 March 2010, Rome, Italy

" Empirical therapy in very sick patients with severe suspected
MRSA infection needs to cover MSSA as well as MRSA. The
panel believes that vancomycin does not provide sufficient
MSSA cover in this setting and hence it should be combined with
a semisynthetic penicillin when used for empirical therapy.
However, further studies on the optimal therapy are required.

" The combination of vancomycin plus a semisynthetic penicillin
may be preferred when endocarditis is suspected, but more
research needs to be done on the interaction between these

two classes.

Int J Antimicr Agents 2011;37:202-9



HEALTHCAREEPIDEMIOLOGY INVITED ARTICLE

Robert A. Weinstein, Section Editor

The Empirical Combination of Vancomycin and
a B-Lactam for Staphylococcal Bacteremia

Kevin W. McConeghy,' Susan C. Bleasdale,? and Keith A. Rodvold'2

'Department of Pharmacy Practice, College of Pharmacy, and 2Department of Medicine, University of llinois at Chicago

“Although there is no clinical trial supporting combination
therapy, a scientific rationale for benefit exists and should be
weighed against the risks (adverse events, antibiotic resistance,
and cost) of additional pharmacotherapy. The empirical
combination of vancomycin and a 8-lactam (either nafcillin,
oxacillin, or cefazolin) for staphylococcal bacteremia may
improve infection-related clinical outcomes”

Clin Infect Dis 2013;57:1760



[evOoonuo OKEUAOUOTO

Efficacy and Quality of Antibacterial Generic
Products Approved for Human Use: A
Systematic Review

Pierre Tattevin,"? Anne-Claude Crémieux,** Christian Rabaud,’ and Rémy Gauzit®

"Pontchaillou University Hospital, and 2INSERM U835, Université Rennes 1, IFR140, Rennes; *EA 3647, Versailles Saint-Quentin University, Versailles;
“*Raymond Poincaré University Hospital, Garches: ®Brabois University Hospital, Nancy; and ®Hstel- Dieu University Hospital, Assistance Publique-
Hopitaux de Paris, Paris, France

" Of the 10 studies on glycopeptide generic products, 3 suggested that
some approved generic products may be inferior to the innovator.

* Vesga et al found that, despite similar MICs and MBCs, 3 generic
products of vancomycin imported from France, Argentina, and the
United States had lower E__ than the innovator in the neutropenic
mouse thigh S. aureus infection model.

®* The same team subsequently found, using the same model, that serial
exposure to generic vancomycin enriches resistant subpopulations,

whereas exposure to the innovator reduces resistant subpopulations.

Emax: maximal bactericidal effect at 24 hours Clin Infect Dis 2014;58:458-69
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TelkomAavivn

Teicoplanin (teichomycin A2): mpogpxeTaLl MmO TOV AKTLVOUUKNTO
Actinoplanes teichomyceticus. AmopovwOnke amno to edadoc otnv lvdia to
1978.

Aev elval epmopika dtaBeoun ot HIMA — Agv eAafe eykplon amo tov FDA
mBavwe Aoyw XauNANC amoTEAECHATIKOTNTAC KoL artouoiag
TMAEOVEKTNUATWY EVAVTL TNC Bavkopukivnc

AmtoteAel piypa yAukomentiblwy e pa Baoctkr) doun mou xapaktnplletat
QIO EVA YPALLULKO EMTAMENTIOL0, TOUC XapaKkTnPLoTkoUc udatavBpakec d-
mannose kKal-glycosamine, Kal pa akuA-opada mou pepel dStadopa Autapa
oCEqL.

‘EXeL EKTLMWMEVO popLlako Bapocg 1900 Da. (Bavkopukivn ~1500 Da)

Mnxaviopoc dpaong: cuvoeon He To TeAKO D-Ala-D-Ala dutentidlo (opolog
LLE TN PAVKOLLUKIVN)



HO™"

OH

Aopun telkomAavivng

.-,’,/

OH

R = Fatty acyl side chains

CHSW\M( Teicoplanin A2-1

O
CH3
Teicoplanin A2-2
CHy
O
CHS\/\/\/\/\H/ Teicoplanin A2-3
(0]
CHaj
CHa\)\/\/\/Y Teicoplanin A2-4
(0]
CHQM Teicoplanin A2-5
CHa 0




Qappakokvntikn - opuoakoduvapLkn

" QopuaKOKLVNTIKA:

[MoAU peyahoc xpovoc nUIwNC (90-160 wpeg) =2 kabuotepnUevn emitevén
steady-state

‘Oykoc¢ katavounc (Vd): 900-1600 ml/kg (duthdolog tng Bavkopukivng)

Mpwteivoouvdeon: 90-95%

ATtoBAaANeTaL 0XESOV ATTOKAELOTLKA Ao Touc vedpouc (kabBapon 11 ml/h/kg)
Aev SLEpYETAL TOV ALATEYKEDAALKO dpaypo, ouTe dlelodUel 0To VANOELOEC
ocwua

Entimeda ota ootd 7 mg/L otic 12 wpec PeTa tn xoprynon o 6éonc 6 mg/kg,
aA\& povo 3.5 mg/L otov xovdpo

YPnAotepn doooAoyia oe aoBevelc pe eykavpata N xprotec evoopAeBiwv
VAPKWTLKWV

= QapuakoSUVAULKA:

Aeiktnc amoteAeopatikotntac AUC/MIC>610 (MRSA MIC=0,5 mcg/ml)
Aeiktnec amoduync avaduong avrtoxnc AUC/MIC~1500

Clin Pharmacokinet. 2000;39:167-83, J Antimicrob Chemother. 2017;72:3382-3389



AVTLULKpOBLAKO daopa

Mopopolo aAAG OXL TAUTOoONUO UE TNC Bavkopukivng

H telkomAavivn pmopel va €xetL xapnAotepec MIC armo tn PavkopuKivn Evavtl
Enterococcus spp., S. pneumoniae, S. gallolyticus (mpwnv S. bovis), viridans kal
AAAWV OTPETTOKOKKWVY

H telkomAavivn eivat eAadpd AlyoTEPO dPAOTIKA EVAVTL OPLOUEVWY OTEAEXWV Staph.
haemolyticus (MIC 16—64 mg/L og oUykplon pe <4 mg/L ya tn Bavkopukivn).

‘Exel ovykplowec MIC pe tn Pavkopukivn yla ta mapakatw Gram(+) Baktripla

* [. monocytogenes, Corynebacterium spp. (cuuneplhappavouevou tou C. jeikeium),
Clostridium spp., Peptostreptococcus spp., Actinomyces spp., Propionibacterium spp.

Ot VanA-type VRE kal ta oteAexn VISA elval avBekTika kol oTnv TeikomAavivn

VanB, VanE, VanG, & VanN-type VRE: xapaxktnpilovtal ano evaiconoia otnv
TelkomAavivn



Aocoloyia

" NAOLUWEELC HaAOKWY poplwy, Tiveupovia - @opton: 6 mg/kg
ql2h x3 6ooelg, Zuvtipnon: 6 mg/kg g24h.
* Ytoxoc ehaxlotwy erumedwv: >15 meg/ml
" Aouwéelc ootwy Kal apBpwoewv - Qopton: 12 mg/kg gl2h
x3-5 dooelc, Zuvtripnon: 12 mg/kg g24h
® Ytoxoc ehaxlotwy erumedwv: >20 mcg/ml

" Evdokapditda - Poption: 12 mg/kg ql2h x3-5 ddoeL,
>uvtnpnon: 12 mg/kg g24h

® >toyoc ehaylotwy eruedwv: >30 meg/ml

Y€ TOALOTEPEC KALVIKEC LEAETEC N TEIKOTTAQVIVN ELXE LEYAAO TTOCOOTA KALVLKAG

armotuyiac o evbokapditida Kot AOLUWEELS KEVTPLKWY KaBeTnpwv amo Staph

aureus, Kuplwc otav Ta emineda Touv pappakouv nrav <20 meg/ml.




AveTIBU UNTEC EVEPYELEC

Ocwpeital aopalec dapuoko

® > 5U0 CUOTNUATIKEC AVOLOKOTINOELC EpdaVileL )\Lvétepo ouxvc'x
VEDPPOTOLLKOTNTA KAl 6€puaru<o etavonua prtq va uoTepPEL
OTNV QMOTEAECHATIKOTNTA EVAVTL TNC PAVKOLLUKIVNG

Red man syndrome: epdavileTal AlyoTEPO CUYVA LE TNV
TelkomAavivn

AvTLOpaoEeLC uTtepevaLloBnotac: mupetoc (LexptL oto 8%
via 60oelc 24 mg/kg

> NuowvTikn Bpopornevia oe do6oewc<15 mg/kg/d
Avalpia, ouvdetepomnevia

Antimicrob Agent Chemother 2009;53:4069-4079, Cochrane Database of Systematic Reviews 2010;6: CD007022



Bavkouukivn vs TelkomAavivn: 2uvoAlkn Bvntotnta

Teicoplanin Vancomycin Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.26.1 Adequate concealment
Akan 2008 T 94 6 81 6.6% 1.01[0.35, 2.87) I
D'Antonio 2004 0 63 0 61 Not estimable
Gilbert 1 1991 1 7 2 8 1.9% 0.57 [0.06, 5.03) el
Gilbert 2 1991 2 20 2 19 21% 0.95[0.15, 6.08) S
Kureishi 1991 2 25 7 25 7.2% 0.29[0.07, 1.24) = I
Menichetti 1994 23 275 27 252 29.0% 0.78[0.46, 1.33) —.
Nadal 1999 0 25 0 22 Not estimable
Nucci 1998 10 36 1 34 11.6% 0.86 [0.42, 1.76) ===
Pham Dang 2001 1 15 2 15 21% 0.50 [0.05, 4.94) -1
Rolston 1999 3 118 ] 122 61% 0.52[0.13, 2.02) A
Smith 1989 1 37 2 35 21% 0.47 [0.04, 4.99)
Van der Auwera 1991 23 37 24 37 247% 0.96 [0.68, 1.35) -
Vazquez 1999 5 38 2 38 21% 2.50[0.52,12.10) = "
Subtotal (95% CI) 79 749 95.5% 0.82[0.63, 1.06] L
Total events 78 91
Heterogeneity: Chi*= 582, df =10 P =0.83); F= 0%
Test for averall effect Z=1.49(P =0.14)
1.26.2 Unclear/ unknown concealment
Figuera 1996 ] 68 2 58 2.2% 3.84 [0.86,17.06) =
Fortun 2001 0 10 0 10 Not estimable
Yan Laethemn 1988 3 12 1 9 1.2% 2.25(0.28,18.22) —fe——
Subtotal (95% Cl) 90 77 3.4% 3.29[0.98, 11.05] -~
Total events 12 3
Heterogeneity: Chi*= 017, df=1 (P =0.68); 1*=0%
Test for averall effect: Z=1.93 (P = 0.05)
1.26.3 Inadquate concealment
Liu 1996 2 20 0 20 0.5% 5.00[0.26, 98.00)
Sidi 2000 2 14 0 12 0.6% 4.33[0.23,82.31]
Subtotal (95% Cl) 34 32 1.1% 4.66 [0.57, 37.70] e —
Total events 4 0
Heterogeneity: Chi*= 0.00,df =1 (P =0.95), 1= 0%
Test for averall effect Z=1.44 P =0.15)
Total (95% CI) 914 858 100.0% 0.95[0.74, 1.21]
Total events 94 94 . 1 T 1 .
Heterogeneity: Chi*= 12.47, df= 14 (P = 0.57); F=0% 0.01 0"1 1 1'0 100

Test for overall effect: Z=0.44 (P = 0.66)

. ’ Favoursteicoplanin  Favoursvancormycin
Test for subaroun differences: Not annlicable

Antimicrob Agent Chemother 2009;53:4069-4079



Bavkopukivn vs Teikomhavivn: NedbpotoéikotnTta

Teicoplanin  Vancomycin Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 5% Cl M-H, Fixed, 95% Cl
1132 Purified vancomycin preparation
Auperin 1997 1 33 0 34 0.5% 3.09 [0.13, 73.20) —
Contra 1995 1 2 4 35 346% 0.31 [0.04, 2.44) i
DsAntonio 2004 1 77 z 77 2.0% 0.50 [0.05, 5.40) —
Figuera 1994 15 68 12 58 13.200 1.07 [0.54, 2.09) =
Fortun 2001 0 10 1 10 1.5% 0.33 0.02, 7.32) —
Kureishi 1551 X 25 10 5 10.2% 0.20 0.05,0.82) —
Liu 1996 z u 10 0 10.4% 0.1 [0.05,0.76) -
Menichetti 1994 4 275 2 252 2.1% 1.83(0.34,9.92 | P
Nadal 1999 0 u 0 20 Not estimable
Neville 1955 1 b2 15 ¥ 15.200 0.07 [0.01,0.47) -
Nucci 1998 z 53 z 53 2.0% 1.00 [0.15, 6.34) ] [
Pham Dang 2001 0 15 3 15 3.6% 0.14 [0.04, 2.55) = =
Rolston 1999 2 117 3 12 3.0% 0.6 [0.12, 4.05) -
Sidi 2000 0 24 5 u 590 0.08 [0.00, 1.37] r
Vazquez 1999 1 38 1 38 1.0% 1.00 [0.06, 15.41)
Zhao 2003 0 36 1 34 1.6% 0.32 [0.01, 7.48) T
Subtotal (95%Cly 370 3R 7mo% 0.44 [0.30, 0.65] $
Total events 3 71

Heterogeneity: Chi® =20.34, df =14 (P =0.12); F=31%
Test for overall effect: Z =4.12 (P < 0.0001)

1133 Use of unpurified vancomycin reported

Charhonneau 1554 é 4 15 3 131% 0.53 0.24,1.17 ===
Cony-Makhoul 1330 0 4 0 35 Not estimable

Smith 1989 1 37 5 35 5.200 0.19 [0.02, 1.54) !
Van der Auwera 1991 0 3¢ E 35 3600 0.14 [0.01, 2.60] %
Van Laethem 1982 z 12 z 10 2.200 0.83 [0.14, 4.90) N
Subtotal (95% Cly 133 147 2¢1% 0.4 [0.22, 0.82] ‘

Total events $ 5

Heterogeneity: Chi® =200, df =3 (P =0.57; F=0%
Test for overall effect: Z =254 (P =0.01)

Total 5% Cly 1003 980 100.0% 0.44 [0.32, 0.61) 'Y

Total events 4 9

Heterogeneity: Chi® = 22.38, df =18 (P =0.22; I* = 20% f f t f

Test for overall effect: Z =4.83 (P < 0.0000, e A B s g
: £=483 (P <0.0000) Favours teicoplanin Favours vancomycin

Test for subaroup differences: Not anolicable

Antimicrob Agent Chemother 2009;53:4069-4079
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SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

Teicoplanin versus vancomycin for proven or suspected infection

Patient or population: patients with proven or suspected infection

Settings: THE COCHRANE
Intervention: Teicoplanin versus vancomycin COLLABORATION®
Outcomes lllustrative comparative risks* (95% Cl) Relative effect No of Participants Quality of the evidence Comments
(95% ClI) (studies) (GRADE)
Assumed risk Corresponding risk
Control Teicoplanin versus van-
comycin
Nephrotoxicity Medium risk population RR 0.66 2596 slelel)
(0.4810 0.9) (23 studies) moderate!
92 per 1000 61 per 1000
(44 10 83)
Clinical cure or improve- Medium risk population RR 1.03 1703 SBBO
ment (0.98 to 1.08) (20 studies) moderate!
730 per 1000 752 per 1000
(715 1o 788)
Microbiological cure Medium risk population RR 0.98 914 Ll @)
(0.93 10 1.03) (16 studies) moderate!
850 per 1000 833 per 1000
(790 to 875)
Renal failure needing See comment See comment Not estimable? 606 See comment
dialysis? (3)
Mortality Medium risk population RR 1.02 1565 1 lele)
(0.791t0 1.3) (16 studies) low3

Cochrane Database of Systematic Reviews 2010, Issue 6. Art. No

.. CD007022
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