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A PERFECT STORM

As bacterial infections grow more resistant to antibiotics, companies are pulling
out of antibiotics research and fewer new antibiotics are being approved.
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*Proportion of clinical isolates that are resistant to antibiotic. MRSA, methicillin-resistant
Staphylococcus aureus. VRE, vancomycin-resistant Enterococcus. FQRP, fluoroquinolone-resistant
Pseudomonas aeruginosa.

e Kullanimi birakilmis olan eski antibiyotiklerin yeniden kullanimi

gliindemde
Spellberg B. Clin Infect Dis 2011
Bergen PJ. Curr Opin Infect Dis 2012



Antibiyotik Ilk yayin yili

Kolistin 1947
Nitrofurantoin 1954
Minosiklin 1966
Fosfomisin 1969
Mesilinam 1975
Temosilin 1981

Daha iyi tolere edilen, etkinligi daha yuksek ve daha kolay kullanim yolu olan
yeni antibiyotiklerin kullanima girmesi ile bu antibiyotikler gbzden dismustu

Theuretzbacher U. J Antimicrob Chemother 2015

Antibiyotiklere direnc arttikca, MDR ve XDR patojenlere hala etkili olan bazi
eski antibiyotiklerin kullanimi tekrar gindeme geldi

Cassir N. Front Microbiol 2014



Kolistin

Kolistin (Polimiksin E), 1950’li yillarda klinik kullanima girmis

Nefrotoksisite ve ndrotoksisite nedeniyle 1970’lerde kullanimi
birakilmis

1980’lerin sonunda kistik fibrozisli hastalarda gelisen
Pseudomonas aeruginosa infeksiyonlarinin tedavisinde tekrar
kullaniimaya baslanmistir

GUnumuzde Gram negatif direncli mikroorganizmalara etkisinin
devam etmesi nedeniyle ozellikle ciddi enfeksiyonu olan
hastalarda son secenek tedavi

Koch-Weser J. Ann Intern Med. 1970
Nation RL. Colistin in the 21st century. Curr Opin Infect Dis. 2009
Bergen PJ. Curr Opin Infect Dis 2014
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Treatment of Infections with Colistimethate Sodium (Coly-Mycin)
K. C. RODGER, M.D, M. NIXON, M.D, and H. O. TONNING, M.D,

Lancaster, N.B.
ABSTRACT SOMMAIRE
Colistimethate wdlum (Coly-Mycln) was Le colistiméthate de sodium (Coly-Mycine)
used in the treat of 17 13 n été employé pour traiter 17 malades: 13

had urinary tract infections (two of these

had positive blood cultures), three had

P y tract infoctions, and one patient

had both urinary and respiratory tract in-

fections, In nine of the 17 a foreign body~

either mrdn‘:uu, " chr. or i stone—
t

The dosage used was 1.1-2,3 mg./Ib./day
with a maximum in one case of 2.4 g. given
over an ol;hl-dly pcdod The organisms

s0 treated i d , six; Aero-
bacter, six and E. co(l two.BothPtendo-
monu-ml‘ b were

three cases,

On b tnlnaleal six patient

were cured, dght uhpood, and in three
the infecting agent was replaced by another
organism, The best responses were obtained
in those pati with Pseud infec-
tion, Side effects included nausea, vomiting,
vertigo, paresthesias, and pain at the site of
injection,

Colistimethate sodium has a place in the
treatment  of Gnm-nmﬁve infections

luding Proteus

OLISTIMETHATE sodium  (Coly-Mycin),
isolated in Japan, is a relatively new poly-
myxin-like polypeptide antibiotic which is bacteri-
cidal in vitro for species of Gram-negative bacilli

From the Degulmem or Modkalne lAncaaur ﬂolpltll De-
partment ol

cas d'infections dn voln urhalnl (deux

d'entre oux avaient des h posi-

tives), trois cn d'infections des voles
iratoi lade souffrait des

doux lonm- d'lnlectbm. Chez neuf des 17

, un corps , soit un

soit une wnd- soit un’ caleul, venait

compliquer l'infection,

La posologie appliquée a été de 1.1 &
2.3 mg./Ib./jour, avec un maximum, dans
un cas, de 2.4 g. donné pendant une période
de huit jours,

Le germe pathogéne comprenait du
Pseudomonas dans six cas, I'Aerobacter
dans six cas et de I'E. coli dans deux cas,
D-m lnh cas, on wnsmnlld'l: prfnnce

Sur le plan bactériologi six malad
ont été guéris, huit ont eu  des rechutes et
dans trois cas, l'agent infectieux lul
remplacé par un autre germe pathogéne,
Les meilleurs résultats ont m obtenus chez
les p d'infection au Pseud

P-rmi les réacti daires figuraient

+ el
i et

douleur au point de piqgiire,

Le colistiméthate sodique a une place
dans le traitement des infections dues aux
germes 4 Gram-négatif, & l'exclusion des
Proteus,

including E. coli, Aerobacter aerogenes and espe-
cially Pseudomonas.’-#4 It is not effective against
Meus'l. 5



Kolistin

Katyonik bir peptit
— Kolistin sulfat (Kolistin)
— Kolistimetat sodyum (CMS)

CMS kolistinden daha az toksik

Parenteral formulasyonda ve inhaler formlarin
cogunda CMS kullaniliyor

Invivo ve invitro olarak CMS iceren solusyonlar
sulfometil derivesi ve kolistine dontsuyor



CMS icerigi

Avrupa’da U

Amerika, Avustralya ve Dogu kolistin baz aktivitesi (CBA)
Asya’da

1 MIU kolistimetat =30 mg kolistin baz =80 mg kolistimetat
e Bir flakon icinde 150 mg kolistin baz var (4.5 MIU)

* Kritik hastada yiukleme dozu 9 milyon lnite (300 mg kolistin
baz)

e Gunlik doz 9 milyon tnite (300 mg kolistin baz) iki veya Uc¢
doza bolinebilir (2 x 150 mg)

* Inhalasyon icin glinde 2 veya 3 kez 1-2 MIU (34-68 mg kolistin
baz, yaklasik 75 mg CMS)



Colimycin Her flakonda 150 mg kolistin bazina
I.M./IV,, esdeger miktarda kolistimetat sodyum
Inhalasyon

Kolisod Her flakonda 150 mg kolistin bazina
I.M./I.V,, esdeger miktarda 384,615

Inhalasyon mg kolistimetat sodyum

Lixicol Her flakonda 4.5 MIU kolistimetat
I.M./IV., sodyum

Inhalasyon




* Uygun dozda kullaniimadiginda giderek artan direnc
gelismekte ve etkinlik azalmakta

e Uygunsuz kolistin kullanimi ile polimiksin direnci
gelismis

 XDR ve pandrug resistan gram negatif bakteriler
ortaya citkmis

Monaco M. Euro Surveille 2014

Ah YM. Int J Antimicrob Agents 2014
Qureshi C. Clin Infect Dis 2015



Table 1. Recently Updated European Medicines Agency— and US Food
and Drug Administration—Approved Daily Maintenance Dose Suggestions
for Colistimethate in Patients With Various Degrees of Renal Function

LEumpean Medicines LS Food and Drug
Creatinine Agency-Approved Administration—Approved
Clearance
ImL/min) Daily Dose® Daily Dose®
>80 9 MIU* (approximately 300 mg 2.5-5 mg CBAJkg
CBA)
50 to <80 9 MIU* (approximately 300 mg 25-3.8 mg CBA/kg
CBA)
30 to <50 5.5-7.5 MIU (approximately 25 mg CBAJkg
183-250 mg CBA)
10 to <30 4.5-55 MIU (approximately 1 mg CBA/kg™
150-183 mg CBA)
<10 3.5 MIU (approximately 117 Mot stated
mg CBA)

Abbreviations: CBA, colistin base activity; MIU, million international units.

® The European Medicines Agency (EMA) expressed doses in terms of MIU. The EMA doses
have been converted to approximately equivalent doses expressed as milligrams of CBA,
and these are shown in parentheses.

® The US Food and Drug Administration (FDA)}-approved product label indicates that in obese
individuals, the dosage should be based on ideal body weight.

= The EMA-approved product label indicates that daily doses up to 12 MIU (approximatehy
400 mg CBA) may be reguired in patients with good renal function in some cases.

4 The FDA-approved product label states 1.5 mg CBA/kg every 36 hours, which has been
converted in the table to the corresponding daily rate.

Doz 6nemli




Ther Drug Monit. 2015 Aug;37(4):419-27. doi: 10.1097/FTD.0000000000000172.

Colistin: Revival of an Old Polymyxin Antibiotic.

IV kolistin

>60 kg, 8 saatte bir, 1-2 MIU (3-6 MIU/giin)

<60 kg, 8 saatte bir, 16.000-25.000 |U/kg

Agir enfeksiyonlarda 9 MIU yikleme dozu, 12 saatte bir 4.5 MIU idame

Renal klirensi azalmis hastalarda doz kreatin klirensine gére ayarlanir
Kreatin klirensi 20-50 ml/dk ise 24 saatte bir, 4.5 MIU
<20 ml/dk ise 48 saatte bir, 4.5 MIU

Aerolize kolistin
Kistik fibrozlu hastalarda
-P. aeruginosa ile kronik kolonizasyonu azaltmak ve enfeksiyonu dnleme
tedavisi
Nebulizer ile glinde 2 defa, 1-2 MIU CMS inhalasyonu
-P. aeruginosa enfeksiyonunun alevlenmesinin tedavisi
3 ay boyunca, glinde 3 defa, 1-2 MIU CMS inhalasyonu
Agir enfeksiyonlarda inhalasyon ve iv tedavi birlikte veriliyor



MDR etkenlerle gelisen nozokomiyal menenijit ve ventrikulit
olgularinda intraventrikiiler/intratekal kolistin éneriliyor

MIC degeri >2 mg/L olan MDR mikroorganizmalarda iv kolistin tek
basina BOS’ta yeterli konsantrasyona ulasamiyor.

lv ve intratekal kolistin beraber verilen hastalarda kiir orani, sadece iv

kolistin verilenlere gore daha yuksek

Fotakopoulos G. Acta Neurochir 2016;158: 603-10
De Bonis P. Eur J Neurol 2016;23:68-75
Bargiacchi O. Infez Med 2016;24(1):3-11

Onerilen doz 10 mg/giin (125.000 1U) 10-14 giinluk

intratekal/intraventrikiler uygulama
Tunkel A.R. Clin. Infect. Dis. 2004; 39, 1267-1284.

Intratekal dozu 3.2-10 mg/gtin (40.000-125.000 1U),
Intraventrikiler dozu 10-20 mg/gtin (125.000-250.000 I1U)



Antimicrob Agents Chemother. 2012 Aug;56(8):4241-9. doi: 10.1128/AAC.06426-11. Epub 2012 May 21.

Application of a loading dose of colistin methanesulfonate in critically ill patients: population
pharmacokinetics, protein binding, and prediction of bacterial Kill.

Mohamed AF1, Karaiskos |, Plachouras D, Karvanen M, Pontikis K, Jansson B, Papadomichelakis E, Antoniadou A, Giamarellou H, Armaganidis A, Cars O,
Friberg LE.

+ Author information

Abstract

Kolistin 240 mg (8 saatte bir 3 MIU) dozunda kullanildiginda ilk 12-48 saat etkin
konsantrasyona ulasamiyor

CMS’un aktif form olan kolistine donlisimu yavas

Kolistinin yari dmri uzun

6 MIU (480 mg) yiikleme dozu onerilir




Clin Infect Dis. 2016 Dec 15;63(12):1605-1612. Epub 2016 Oct 6.

The Effectiveness and Safety of High-Dose Colistin: Prospective Cohort Study.

Benattar YD1.2, Omar M3#, Zusman 032, Yahav D*€, Zak-Doron Y-/, Altunin S7, Elbaz M®, Daitch V®, Granot M2, Leibovici L%, Paul M.

+ Author information

Abstract
BACKGROUND: Optimizing colistin dosing should translate to improved patient outcomes.

METHODS: We used data from 2 prospective cohort studies performed between 2006 and 2009 and between 2012 and 2015. In the latter
period, a new policy of high-dose colistin (9 million international units [MIU] loading dose followed by 9 MIU daily for normal renal function)
was introduced in 2 participating hospitals. We included adult inpatients with invasive infections caused by carbapenem-resistant gram-
negative bacteria treated with colistin. Our primary exposure variable was colistin dose, dichotomized to high-dose vs other regimens. The
primary outcome was 28-day mortality. We generated a propensity score for high-dose colistin and conducted propensity-adjusted

Karbapenem direncli gram negatif bakterilerin neden oldugu invazif enfeksiyonlar
144 hasta, yliksek kolistin dozu (9 MIU/glin)
385 hasta, distik kolistin dozu, (4 MIU/glin)

Mortalite acisindan fark yok
Yuksek doz grubunda nefrotoksisite ve ndbetler daha fazla



Infect Dis (Lond). 2015;47(11):755-60. doi: 10.3109/23744235.2015.1055586. Epub 2015 Jun 8.

High-dose colistin for microbiologically documented serious respiratory infections associated
with carbapenem-resistant Acinetobacter baummannii in critically ill cancer patients: a
retrospective cohort study.

Nazer LH1, Rihani S, Hawari Fl, Le J.

+ Author information

Abstract

Agir kanser hastalari, karbapenem direncli Acinetobacter baumannii, solunum
yolu enfeksiyonlari

Yiksek doz kolistin (9 MIU)

2/3 hastada mikrobiyolojik klirens saglanmis

Mortalite yiksek (%64)
Onemli bir kisminda nefrotoksisite gelismis (%39)



Anesthesiology. 2012 Dec;117(6):1335-47. doi: 10.1097/ALN.0b013e31827515de

Efficacy of high-dose nebulized colistin in ventilator-associated pneumonia caused by multidrug-
resistant Pseudomonas aeruginosa and Acinetobacter baumannii.

Lu O1, Luo R, Bodin L, Yang J, Zahr N, Aubry A, Golmard JL, Rouby JJ; Nebulized Antibiotics Study Group.

+ Collaborators (16)

+ Author information

Abstract

165 VAP, P. aeruginosa ve A. baumannii,

-Duyarl etkeni olan 122 hastaya betalaktam, aminogikozid veya kinolon
tedavisi, 14 gun

-MDR etkeni olan 45 hastaya 8 saatte bir 5 MIU nebulize kolistin monoterapi
veya 3 glin aminoglikozid ile kombine, 7-19 gln

Klinik kiir orani duyarli grupta %66, MDR grupta %67
Mortalite oranlari benzer

MDR P. aeruginosa ve A. baumannii tedavisinde ylksek doz nebulizer kolistin
tedavisi etkindir



Nefrotoksisite icin risk faktorleri

Kolistin dozu, suresi
Hipoalbuminemi varlig

Birlikte vankomisin, NSAID vb nefrotoksik ajanlar
kullanimi

Vicut kitle indeksinin yiksek olmasi
Serumda etkin kolistin diizeyine erisilmis olmasi

Pogue JM. Clin Infect Dis. 2011;53:879-884
Gauthier TP. Antimicrob Agents Chemother. 2012;56:2392-2396
Sorli L. BMC Infect Dis. 2013;13:380



Kombine tedavi

Coklu ilaca direncli enfeksiyonlarda kolistini diger
antibiyotiklerle kombine vermek gerek.

Karbapenemler, rifampisin gibi sinerjistik ikinci bir antibiyotik
eklemek antibakteriyel aktiviteyi artiriyor

Dijlmans AC. Ther Drug Monit 2015;37:419-26

Rao GG. Antimicrob Agents Chemother 2014;58(3):1381-8
Zusman O. Antimicrob Agents Chemother. 2013;57:5104-5111.
Lee HJ. Antimicrob Agents Chemother. 2013;57:3738-3745.

Kolistin;

— karbapenem, tigesiklin, rifampisin, amikasin, fosfomisin,
vankomisin ve teikoplanin gibi baska bir ajanla birlikte
kullanildiginda direncli varyantlarin secilme riski azaliyor,
direnc gelisimi dnleniyor

Cai Y. J Antimicrob Chemother. 2012;67:1607-1615.



Vankomisin

1958’de klinik kullanima girmis

1960’larda beta-laktamaza dayanikli
penisilinler ve sefalosporinlerin ¢cikmasiyla
gozden dusmus

1990’larda direncli S. aureus, KNS ve
enterokok izolatlarinin ortaya cikmasi ile
veniden gundeme gelmis

GUunumuzde MRSA, MRSE ve ampisilin direncli
enterokoklarin tedavisinde primer secenek
olarak kullaniliyor
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MEDICAL MEMORANDA

[P rry

unaltered or became worse, The aggravaticn of the pain
may have been due o the treatmeni, for two patients who
bad mo i pain or di i prior to penthienate
iherapy developed it while taking the drug,

Enuresis was noled in nine children, The af

was clisical evidence of localization in the liver asd on the
heart valves as shown by hepatomegaly, and a barsh apical
systolic murmur condwucted into the azilla. The general
comdition of the patient rapidly deteriorated, with i
h W and  issipd A

this condition 1o penthienste was recorded : only one gained
mormal bladder control, in seven cootrol of the bladder
Improved, and in one it remaioed unchanged, | would
therefore seem ihat both a i in and s, when
amsocinted with either leaterlc diarr af encopres, ane
likely to be alleviated by this treatmant.

COmBINT

This paper does nod deseribe & sclentifically contralled in-
vestigation, Meither the methods of disgnosis of the con-
diticns mar lbnle ol' nﬂmiru lln results of (reatment [ulfil
the heless, from a clinleal
point of 1'11:-' it s apur:m that treatment of Hemterle
dinrrhoen nnd faecal incontinence with penthienate besds to
a marked improvement in most cases. The drug appears 1o
be maore effective than older methods of trestment, and
when used alone or in conjunction with other dies con-
stitubés a definite advanos in the ircaiment of ihess

conditions.
R A Miien, M.D., PhD., FRCPEd,
dhasiniang wlmm

Rermmivcy
Begegna, A. P, (1950, dsw, M, F, dead, Sof,, 88, 453,

Appesnis.~—Since this memorandam was submitted for
publication three further cases of encopresis and disrrhoea
have bheen treated with penthienate methobromlde, In one
the encopresis wns nhalished nnd in the other two 1 was
greatly improved. The dinrrhoen subsided im ench case

dilis, the E.S.R.
remained high between 15 and 40 mm. J, the Hb
percentage diminished from B4 to 57, and the eells showed
maarked toxle granulation.

At this stage it was decided 1o iy the effect of the new
antibiothe wancomycin, amd, though not yer commercially
avallable, & supply was oblained from the makers, The

oaYs |l 4 ] ] ] 0

1) N
WHE I8 75 S7T72 5 &8 34 6 57 5]
Mm'“ﬂwv!m“"”w b T oAbl R M @B

The resistant sty

ylococcus has for some time been @
meiphm in

hospital mursery, and has [ately invaded
peneral Al wards, ing severe, frtal,
damage. Iy spresd o the parturiest mother, though mot

yet genarally publiclzed, is obviously oaly o matter of t
l.ld with this In mind we have thought it might be m:f“:f
1o record our recend exparbence with such a case,

Case Rurory

The patient, a 10-parn aged 40, wis admitited o hospial
with ruptured membranes on Februsry 3, 1958, 11 weeks
hefare the expected date of dellvery. She continued to
drain clear Hguar, but ss labour did not begla sponianecusl

antibiotic therspy was insthwted after two  days wi
“ orysamycin,” | g twice daily. There was no chonge umtil
aine dlrl lll-ur, nlun the patient suddenly complained of
and had o riger with & lemperature of
IIH-' F, HG' {‘.J\ As the symptoms pointed to sn infection
af the wrinary fract treatment was changed to * sulpha-
irind ™ and podasslum eitrate in high dosage, bul, desphie ihe
parslstence of pyrexis, this was discontinued when the result
of urlne examiestion proved megatlive, Labour began the
same evening. The foetal heart sounds hed dappesred
four howr previously, She was deliversd flve hours luter
of a stillborn fostus of 4 Ik, 15 or, (2,210 g.) showing sarly
macerntion, The delivery was spontanecus, with s normal
and complete third stage, Oayteiracycloe (* terrmmycia "),
230 mg., was glven six-howrly, together with vitwnde-B com-
plex in high dosmge, and the lemperniure remained normal
over the next two days, 1t them swddenly shol wp agals,
rapidly becoming estsblished as a high fever ranglng
hl'l‘!ll- 103 and 106° F, i!l-’? and 41,17 C.) with subnormal
The clinical plcture wna that of & typlenl
seplicsemis  with recurrent rlgors, physical decerlorstion,
liver enlargement, and snsemia, A vagioal swab wnd
repeated  blood cultures yielded » profuse growth of
Sraphplococcus aweens restatant b0 pendeillin but sensdilve
to chlarmmpbenicol and erythromyein.  Appropriate com-
blned chemotherapy, dewlls of which are shown in the
acoompanylng Chart, falled to produce amy Improvement ;
the seplicsamle comdition contlmued unchecked amd there

ETAPHYLOCOCCAL SEPTICAEMIA

resule was immediate and dramatie, Afrer the second eighi-
hourly intravenows Infection of 500 mg., the temperiure
fell to narmal, snd, gacept far . amall mt the following
day, remained perm Blood

becume sierile after three days, and the blood picture
returned 1o normal, ANl the clinical signs and symploms
regressed rapidly and completely, and there wis mo remis-
siom when the drug was discontineed after 10 days, the
patient leaving bospital very fit and well after & lurther
10 days,

COMMENT

Vaneomycls 18 & new antiblotle produced from Sreepio-
miyeed origntalls, an organtsm found In some Indomesian
soile.  Palrbrother and Willlams (1956) have shown that it s
ethal in witre fa mnll straing of mﬂl awrens resistant o
atler antibioties, Maore im . bacterinl resisiance to it
s apparently usknows (Gorrod and Waterworth, 1956)
Only & small sumber of clinical enses have so far been
treated (Kirby and Divelbiss, 1957; Grifith and Peck,
1986), bt fee value, though sl llrﬂfl'_r undocumented,
appears 1o be euablished, and i would seem the idea)
counter fo the incrensing bugbear of the reslstant saphy-
lococeus, It unfortumately has one grave dissdvantage-
that it ¢an be administered only by the intravenous route.

Vancompeln |8 masulsciured under (he (rmde oeme of
= dancodn " by EN Lilly |ndcal.|d.nulﬂlumhhdl\!hd
1 Mr, Cooke, of this Arm, fa Mmm | al the drug
W klso think Mr, A, Dltklﬂ anil [, Konstam
Tor climbeal &dvice &nd halp.

.ﬁ.r.—n' l:lwlu. M.D., CB.M-. F-R-C-!-. M-lfﬂf' \

A le:n I.Anm'r. HA-. M.D,,

Coasshinn) Phipdoian lor Infeciioes Disses, Bepal Pras Hespis
A, Y, Mases, MLB., B,

Hanbor Hoase OfMionr, Illmlhl Sgmcnial Hoapisal,

g e

I:Im'. 'I'. M. ﬁ Wi Dlveitis, ©. L {1857, Db 193687, 0. 107,



e Uzun yillardir kullanilmasina ragmen terapdtik
konsantrasyona hizla ulasmak icin optimal doz????

* MRSA enfeksiyonu olan hastalarda standart vankomisin
rejimi
— 15 mg/kg yiklemeyi takiben 30 mg/kg/giin (12 saatte bir
15 mg/kg)

— Tedavinin baslangicindan 36 saat sonra hedef serum
diizeyine (15-20 mg/L) ulasiyor

Wyosocki M. Antimicrob Agents Chemother 2001

* Ancak kritik hastalarin cogunda, gerekli serum duzeyine
hizla erismek icin bu dozlar yeterli degil



Oneriler

* Vankomisin dlizeyinin hizla terapotik dizeye ulasmasi

icin Ozellikle kritik hastalarda 25-30 mg/kg yiikleme dozu
verilmesi oneriliyor
Rybak M, et al. Am J Health Syst Pharm 2009;1:82-98

 Yikleme dozunu takiben vankomisin dozlarinin

intermittan uygulama yerine surekli inflzyon ile
verilmesi 6neriliyor
James JK. Antimicrob Agents Chemother 1996; 40:696-700

* Etkin konsantrasyon icin AUC/MIC >400 olmali

Guiliano C. Expert Rev Anti Infect Ther 2010;8:95-106
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New Regimen for Continunous Infusion of Vancomycin in Critically 111
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FIG 1 Distribution of vancomycin concentrations at the end of the loading
dose (T1),at 12 h (T2), and at 24 h after the onset of therapy (T3). The shaded
zone indicates target drug concentrations, assessed at T2 and T3.

TABLE 1 Initial daily doses of vancomycin according to estimated
creatinine clearance

CG-CrCL" (ml/min) Daily dose (mg/kg)
g >150 45
rilen 107y ., -
- 80-119 30
dozu 4 sac . -
- ; 25-50 14
klirensine = !
.22 [anura) ¥

* Creatinine clearance, estimated using the Cockcroft-Gault formula.

in baslangicindan 12 ve 24 saat sonra ve daha
lzeyi 6lculmdis
sekilde doz eklenmis ya da tedaviye ara verilmis

12 . saatte hastalarin %16’sinda, 24. saatte ise %28’inde vankomisin dlizeyi diistk
Bu hastalara 24. saatte ek doz verdikten sonra, hastalarin %90’1 48. saatte gerekli
serum duzeyine ulasabiliyor

Vankomisin MIC degeri <1 mg/L olanlarda AUC/MIC 2400 degerini saglamak icin
24. saatte serum dizeyinin 15 mg/L olmasi yeterli
>1.5 mg/L olanlarda =25 mg/L diizeyine ulasmasi gerekli




ORIGINAL INVESTIGATION

High-Dose Vancomycin Therapy for Methicillin-Resistant
Staphylococcus aureus Infections

Efficacy and Toxicity

Nozokomiyal MRSA enfeksiyonu saptanan 95 hasta
= Vankomisin MIC degeri 1,5 ve 2 ug/mL olanlar yiiksek MIC grubu

0.5, 0,75 ve 1 pg/mL olanlar diisiik MIC grubu
MIC degerinin en az 4-5 katina ulasacak sekilde vankomisin dozlari verilmis
%54 vankomisin MIC yuksek (pnéomoni, kan dolasimi enfeksiyonu)
Yuksek MIC olanlarda klinik cevap daha az (p=0.02), yatis stiresi daha uzun,
enfeksiyonla iliskili mortalite daha yuksek

= Vankomisin serum diizeyi 215 pug/mL olanlar serum dizeyi yiksek

<15 pg/mL olanlar serum dizeyi distk
Vankomisin serum duzeyi disuk olanlarda nefrotoksisite goriilmezken, serum
diizeyi yuksek olanlarin %12’sinde nefrotoksisite gorilmus, cogunda (11/12 hasta)
eszamanl diger nefrotoksik ajanlarin da kullanildigi gérilmus

Vankomisin MIC degeri goreceli olarak yiksek (2 pg/mL) olan MRSA suslarinda 15
ug/mL serum degerine ulasmak icin daha yliksek vankomisin dozlarina ihtiyac var




Clin Microbiol Infect. 2013 Feb;19(2):E98-105. doi: 10.1111/1469-0691.12071. Epub 2012 Dec 10.

Continuous high-dose vancomycin combination therapy for methicillin-resistant staphylococcal
prosthetic hip infection: a prospective cohort study.

Dubée \/1, Zeller V, Lhotellier L, Kitzis MD, Ziza JM, Mamoudy P, Desplaces N.

+ Author information

Abstract

MR stafilokoklarin etken oldugu, kalca protez enfeksiyonu olan 60 hasta

Vankomisin:

-1 saatten uzun 15 mg/kg yikleme dozu,

-hemen ardindan 40-60 mg/kg/glin 12 saatlik siirekli inflzyon ile ginde 2 doz
seklinde veriliyor (Serum konsantrasyonu 30-40 mg/L olacak sekilde)

Siurekli yiksek doz vankomisin tedavisi etkin ve glivenli bulunuyor
2 hastada relaps
%32 hafif ve geri dontsimli nefrotoksisite




Expert Opin Pharmacother. 2015 Feb;16(3):297-304. doi: 10.1517/14656566.2015.999042. Epub 2014 Dec 30.

Conventional- versus high-dose vancomycin regimen in patients with acute bacterial meningitis:
a randomized clinical trial.

Elyasi 81, Khalili H, Dashti-Khavidaki S, Emadi-Koochak H.

+ Author information

Abstract

Akut bakteriyel menenijitli 44 hasta
Konvansiyonel doz: 15 mg/kg, 12 saatte bir,
Yiksek doz: 15 mg/kg, 8 saatte bir
1 saatten uzun intermittan inflizyon

Yiksek doz verilenlerde serumda etkin vankomisin diizeyine erisim daha hizli,
klinik cevap daha hizli, hastanede yatis daha kisa
Vankomisin ile iliskili nefrotoksisite gozlenmemis




Journal of
J Antimicrob Chemother 2012; 67 17-24 Antimicrobial
doi:10.1093/jac/dkr442 Advance Access publication 25 October 2011 ChemOtherapy

Continuous versus intermittent infusion of vancomycin
for the treatment of Gram-positive infections: systematic review
and meta-analysis

Surekli infuzyon yapilan hastalarda aralikli uygulama yapilan hastalara gore
nefrotoksisite riski daha dusuik (p:0.02)

Mortalite acisindan fark yok

“METNoUS: MEDLIINE, EMBASE UNa COTTITONTe UataDases WeTe Searcriet. RaraorTizen Cmicar Iriars (RC TSy orr

observational studies that comparatively assessed Col and InI of vancomycin in terms of mortality, clinical
cure, toxicity rates and serum drug exposure [trough concentration (Cmin) for Inl and steady-state
concentration (Css) for Col; area under the curve at 24 h (AUCy4) for both] were included. Meta-analysis was
conducted combining and analysing the relative risk (RR) and computing a summary RR of the effects with
95% confidence interval (CI). The standardized mean difference was calculated for continuous outcomes.
The I? test was calculated to assess heterogeneity across studies.

Results: One RCT and five observational studies were included in the analysis. Compared with Inl, Col of vanco-
mycin was associated with a significantly lower risk of nephrotoxicity (RR 0.6, 95% CI 0.4-0.9, P=0.02; I°=0).
Overall mortality was not different between the two groups (RR 1.03, 95% CI 0.7-1.6, P=0.9; I’=0).

Conclusions: Our meta-analysis suggests that administration of vancomycin for the treatment of Gram-positive
infections by Col is associated with a significantly lower risk of nephrotoxicity when compared with Inl of the
drug. RCTs are needed to define the impact on mortality rate and on the pharmacodynamic activity in terms of
AUC/MIC ratio.



Acad Emerg Med. 2016 Jun;23(6):744-6

éRIEF PDRT
High Single-dose Vancomycin Loading Is Not

Associated With Increased Nephrotoxicity in
Emergency Department Sepsis Patients

Jamie M. Rosini, PharmD, Joshua J. Davis, BA, Jeffrey Muenzer, MD, Brian 1. Levine, MD,
Mia A. Papas, PhD, Dominique Comer, PharmD, MS, and Ryan Arnold, MD

Yiksek doz (>20 mg/kg) vankomisin ylikleme dozu sepsis hastalarinda
nefrotoksisite riskini artirmamis

>20 mg/kg yikleme dozu verilen sepsis hastalarinda nefrotoksiste orani
(%5.8), <20 mg/kg verilenlere gore (%11.2)daha disik bulunmus
(p<0.05).

Ayni degerlendirme >25 mg/kg ylikleme dozu icin de tekrarlanmis,
nefrotoksisite riski yine yuksek bulunmamis




Journal of
J Antimicrob Chemother 2016; 71: 3020-3025 AntlmlcrOblal
doi:10.1093/jac/dkw254 Advance Access publication 11 July 2016 Chemotherapy

Therapeutic drug monitoring of vancomycin: a guideline of the Division
of Therapeutic Drug Monitoring, Chinese Pharmacological Society

llac diizeyi takibi
-Beraberinde nefrotoksik ilac kullanan hastalar, YBU hastalari, obez hastalar,
yanigl olan hastalar, renal fonksiyon bozuklugu olan hastalar, yash hastalar

lac diizeyi takibi vankomisinin etkinligi ve giivenligi acisindan énemli

Serum konsantrasyonu 10-15 mg/L arasinda tutulmali, agir MRSA
enfeksiyonu olan hastalarda 15-20 mg/L olmali

Vankomisin dozuna ve verilis sekline hastaya gore karar verilmeli,
farmakokinetik ozellikler gz 6nltine alinmali

Agir MRSA enfeksiyonu olan hastalara yukleme dozu verilmeli




Fosfomisin

1969'da bulunmus
Genis spektrumlu bakterisidal

Hlcre duvari sentezinin ilk basamaginda etkili

Capraz direnc olasi degil
— Pek cok antibiyotik ile kombine kullanilabilir

MDR olanlar da dahil pek cok Gram negatif bakteriye
MRSA, VRE ve diger Gram pozitif bakterilere etkil



Fosfomisin trometamin (oral form)
— Komplike olmayan uriner sistem enfeksiyonlarinda
— Tek doz 3 gram

Hizla emilerek 3 saat sonra idrarda cok ylksek
konsantrasyona erisir

Birkac giin boyunca idrarda yuksek konsantrasyonda
kalir

— Prostatit: 2-3 glinde bir 3 gr, toplam 21 gin

Shrestha NK. Infect Dis Clin Prac 2001
Uptodate 2011



Fosfomisin disodyum (intravenoz)
— Sistemik enfeksiyonlarda, sepsiste

— 4 gr

Sistemik enfeksiyonlarda oral formdan kacinmak
gerek

Sistemik enfeksiyonlarda iv formun diger
antibiyotiklerle kombine tedavisi 6neriliyor



Clin Microbiol Infect. 2010 Feb;16(2):184-6. doi: 10.1111/).1469-0691.2009.02921.x. Epub 2009 Aug 20.

Intravenous fosfomycin for the treatment of nosocomial infections caused by carbapenem-
resistant Klebsiella pneumoniae in critically ill patients: a prospective evaluation.

Michalopoulos A1, Virtzili S, Rafailidis P, Chalevelakis G, Damala M, Falagas ME.

+ Author information

Abstract

Nozokomiyal karbapenem direncli Klebsiella pneumonia enfeksiyonu
11 YBU hastasi

6 saatte bir 4-6 g fosfomisin iv: 16-24 g, ortalama 14 gin
(kolistin, gentamisin veya piperasilin tazobaktam ile kombine)

Guvenli ve etkin
Hicbir hastada YE yok



Int J Cardiol. 2016 Apr 15;209:131-2. doi: 10.1016/).ijcard.2016.02.037. Epub 2016 Feb 3.

Monitoring of high-dose fosfomycin guided by NT-proBNP.

Candel FJ!, Matesanz M2, Martin-Sanchez FJ°, Gonzalez Del Castillo JM2.

+ Author information

intraven®z fosfomisin kullanimi sirasinda istenmeyen YE: tuz yiklenmesi
Her 1 g fosfomisinde 0.33 g (14.4 meq) sodyum var
12-24 g/giin fosfomisin tedavisi ile 4-8 g tuz alinir

Sivi retansiyonu, kalp yetmezligi
Volumun artmasi sonucu kalp duvarinda atriyal peptitler artiyor



Fusidik asit

Avrupa ve Avustralya’da 1960’lardan beri kullaniliyor

— komplike olmayan deri ve yumusak doku enfeksiyonlarinin
tedavisi

1998, Turkiye
8 veya 12 saatte bir 500 mg
Dokulara iyi gecer, konsantrasyona bagli etkili

MRSA Uzerine etkisi nedeniyle son zamanlarda tekrar
calismalar yapilmis



12 saatte bir 500 mg doz verildiginde kararli durum
konsantrasyonuna ulasmak icin 3 hafta gerekli

Etkin konsantrasyona ulasmak yavas oldugu icin
direnc gelisme riski
Yikleme dozu gerekli

Ik glin 12 saatte bir 1500 mg yuikleme, sonraki glinler
12 saatte bir 600 mg doz ile 24 saatte etkin doza
ulasilir

Bulitta, JB. et al. Population pharmacokinetics of CEM-102 in healthy subjects
(abstract A1-1932); Abstracts of the 49th ICAAC, San Francisco. 2009



Clin Infect Dis. 2011 Jun;52 Suppl 7:5513-9. doi: 10.1093/cid/cir166.

Application of pharmacokinetic-pharmacodynamic modeling and the justification of a novel
fusidic acid dosing regimen: raising Lazarus from the dead.

Tsuji BT', Okusanya OO, Bulitta JB, Forrest A, Bhavnani SM, Fernandez PB, Ambrose PG.

+ Author information

Abstract
MRSA, deri ve yumusak doku enfeksiyonlari,

Fusidik asit, ilk glin 12 saatte bir 1500 mg, sonraki gtinler 2x600 mg, 10-14 gin
tedavinin etkili oldugu ve direnc gelisimini engelledigi gosterilmis

Linezolid tedavisi kadar etkin bulunmus



Antimicrob Agents Chemother. 2013 Jan;57(1).498-507. doi: 10.1128/AAC.01354-12. Epub 2012 Nov 12.

Population pharmacokinetics of fusidic acid: rationale for front-loaded dosing regimens due to
autoinhibition of clearance.

Fusidik asidin farmakokinetik etkileri arastiriimis

= Yiksek doz ilag iceren rejimler ile
Yukleme dozu iceren rejimler ile tedavinin daha erken doneminde, daha

hizli etkili konsantrasyona ulasiliyor
500 mg 12 saatte bir 3 hafta dozu ile karsilastirildiginda
8 giinden uzun

-750 mg 12 saatte bir,
-1. gin 1500 mg 12 saatte bir, sonra 600 mg 12 saatte bir rejimleri daha iyi



Nitrofurantoin

* 1950’lerde klinik kullanima girmis (alt USI tedavisi)

e 1970’lerde TMP-SXT ve beta-laktamlarin kullanimi ile
popularitesini kaybetmis

e 2000’lerin sonunda ESBL Ureten ve karbapenem

direncli bakterilerin ortaya cikmasi ile tekrar
glindeme gelmis



Sadece alt Uriner sistemde terapotik dizeye
erisebiliyor

Ust Uriner sistem enfeksiyonlarinin tedavisinde
onerilmiyor

Erkeklerde prostatitin eslik ettigi USI tedavisinde
onerilmiyor

Doz: 6 saatte bir, 50-100 mg




Uriner izolatlarin nitrofurantoin duyarliligi

E. coli ve Citrobacter >%90 duyarl
Klebsiella spp. %45 duyarli
Enterobacter %20 duyarl

Proteus, Morganella, Serratia, Acinetobacter, Pseudomonas direncli
Hooper D. Principles and Practice of Infectious Diseases 2005;473-8

ESBL Ureten E. coli %71 duyarli
Puerto AS. Diagn Microbiol Infect Dis 2006;54:135-139

Nitrofurantoin direncli E. coli orani Latin Amerika’da %13, italya’da %20
Gales AC. SENTRY Surveillence Program (1997-2000)
Fadda G. J Chemother 2005;17:251-257

Uriner ESBL (ireten mikroorganizmalarda nitrofurantoin duyarliligi %46
Fernando MM. BMC Infect Dis 2017;17:138



» “Kreatin klirensi <60 mg/dk olan hastalarda nitrofurantoin
kullanimindan kacinmak gerekli” (2012)

* “Kreatin klirensi <30 mg/dk olan hastalarda nitrofurantoin
kullanimindan kacinmak gerekli” (2015)

American Geriatrics Society 2015 Beers Criteria Update Expert Panel. ] Am Geriatr Soc
2015;8:1-20.



Eur J Clin Microbiol Infect Dis. 2017 Feb 2. doi: 10.1007/s10096-017-2911-1. [Epub ahead of print]

Nitrofurantoin safety and effectiveness in treating acute uncomplicated cystitis (AUC) in
hospitalized adults with renal insufficiency: antibiotic stewardship implications.

Cunha BA'2, Cunha CB3*, Lam B®, Giuga J®, Chin J°, Zafonte VF®, Gerson S°.

# Author information

Abstract
Nitrofurantoin remains a key oral antibiotic stewardship program (ASP) option in the treatment of acute uncomplicated cystitis (AUC) due to
multi-drug resistant (MDR) Gram negative bacilli (GNB). However, there have been concerns regarding decreased nitrofurantoin efficacy with

Kreatin klirensi <60 ml/dk olan, komplike olmayan akut sistitli hastalar
Nitrofurantoin tedavisi 5-7 glin

Kreatin klirensi 30-60 ml/dk olan hastalarda nitrofurantoin etkili (%69
mikrobiyolojik eradikasyon)




Sonuc olarak....

* Giderek artan diren¢ sorunu nedeniyle eski
antibiyotiklerin tekrar kullanimi gindemde...

* Akilci antibiyotik kullanimi!!!

Tesekkdurler...




