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Dab, Diaminobutyric acid; Thr, Threonine; Phe, Phenylalanine;
Leu, Leucine; L, Levogyre; 0o, Dextrogyre

Fatty acid residue differing between the components of
the mixtures: 6-methyloctanoic acid for colistin A and
polymyxin B1, and 6-methylheptanoic acid for colistin B,

and polymyxin B2

Aminoacid differing between colistin and polymyxin B:
D-Leu for colistin, and o-Phe for polymyxin B

Groups differing between colistin/polymyxin B and
colistimethate: -MH-; for colistin and polymwxin B,
and -NH-CH5-503H for colistimethate

FIG 1 Structures of colistin A and B, colistimethate A and B, and polymyxin B1 and B2.



Polimiksin-B

« Kimyasal yapl, etki mekanizmasi ve
spektrumu benzer

» Pol-B sulfat formunda ve dogrudan etkili
« Kolistin ise kolistimetat seklinde prodrug

 Klinik etkinlik acisindan anlamli farkllik
yok

* Gunluk doz: 2 x 1.25 mg/kg

Pogue JM et al. Clin Microbiol Infect 2017



Polymyxins: Antibacterial Activity,
Susceptibility Testing, and Resistance
Mechanisms Encoded by Plasmids or

Chromosomes

Laurent Poirel,22< Aurélie Jayol 2™ Patrice Nordmann3.b-<d

A Renal clearance
(tubular secretion)
Extrarenal _ | High concentration
clearance CMS » G of CMS in urine
Conversion
to codlistin

Renal clearance
(tubular reabsorption)

Y ) i
fors — . High concentration
Colistin - of colistin in urine
Y
Extrarenal
clearance
B Renal clearance
(tubular reabsorption)
. —— Low concentration of
NIHTMB e . polymyxin B in urine
Extrarenal
clearance

FIG 2 Overview of the pharmacokinetic pathways for colistimethate (CMS) and colistin (A) and for
polymyxin B (B). The thicknesses of the arrows indicate the relative magnitudes of the respective
clearance pathways when kidney functicon is normal. CM3 indudes fully and all partially methanesulfon-
ated derivatives of colistin. After administration of CMS, extensive renal excretion of the prodrug occurs,
with some of the excreted CMS being converted to colistin within the urinary tract. (The figure is based
in part on data from refarence 7.)



Kolistin

Bacillus polymyxa subspecies colistinus
Polimiksin A-E, 1947
Polimiksin B ve Polimiksin E(Kolistin)

1950-1980 yillar arasinda yogun
kullanim

Nefrotoksisite
Kistik fibroz



Etki Mekanizmasi

= Bakterisidal etkisi son derece hizli
= Konsantrasyona bagimli etki
= Anti-endotoksin etki



Etki Mekanizmasi

Hedefi dis hucre membranidir
Dis membranin koruyucu etkisi = LPS

LPS: Hidrofobik ve/veya buyuk
antibiyotiklerin gecisini engeller



Polimiksin gram negatif bakteriler
uzerine 2 basamakli mekanizma ile
tamamen deterjana benzer bir etki
gosterir

Katyonik peptid olan kolistin, bakteri
dis membranindaki anyonik LPS ile
elektrostatik olarak etkilesir

LPS'nin fosfat gruplari icindeki Ca ve
Mg iyonlarini digsari ¢ikarir

Permeabilite bozuklugu sonucu olum






Kolistin (Sanford, 2016)

* FK/FD: f AUC/MIC

* Tek doz sonrasi(150 mg baz IV) Cmax 5-
7.5 pg/ml (Sanford, 2015)

* Proteine baglanma %350

« Serum yarilanma omru 6.3-12 saat
* Vd 0.17 L/kg

* Gebelikte C grubu

« Aminoglikozidler, AmB-d, Vankomisin ile
birlikte nefrotoksisite artisi



Kolistin

Kararli duzeylere 2.gunde ulasiyor
Yukleme dozu gerekli

CMS renal yoldan atiliyor

Kolistin tubuler reabsorbsiyona ugruyor
CMS ve kolistin hemodiyalizle atiliyor
Surekli hemofiltrasyonda 6 MU/gun

Couet W et al. Clin Pharmacol Ther 2011
Plachouras D et al. Antimicrob Agents Chemother 2009
Garonzik SM et al. Antimicrob Agents Chemother 2011



Renal clearance

Colistimethate
Renal clearance
Non-renal clearance
(Hydrolysis)
Colistin

Non-renal clearance

Figure 2: Schematic representation of the disposition of colistimethate and
the colistin generated from it in the body, following administration of
colistimethate sodium




Kolistin - Doz Ne Olmali ?

Yukleme dozu (Kolistin baz)
2.5 x 2 x Vucut aglrllgl (ideal veya gercek-

dusuk olani kullanilir)

l[dame doz (yUkleme dozundan 12 saat sonra gegilmesi ve

8-12 saatte bir verilmesi onerilmektedir)

2.5 X [(1.5 x CrCl) + 30]
CrCl= CrCIl X vucut yuzeyi /1.73 m?
ldame giinlik maksimum doz < 340 mg

Sanford, 2016



Spektrum

Acinetobacter spp.
Pseudomonas aeruginosa
Klebsiella spp.

Enterobacter spp.
Escherichia coli
Stenotrophomonas maltophilia




Kolistine Intrensek Direncli
Bakteriler

« Serratia spp.

* Proteus spp.

* Providencia spp.

* Burkholderia cepacia
* Morganella spp.

* Moraxella catarrhalis



Acinetobacter baumannii - Polimiksin
In vitro Sinerji

* 39 yayin ve 15 bildiri

« Zaman - olum eqrisi

» Kolistin + Karbapenem %77 sinerjik
» Meropenem > Imipenem

Zusman O et al. Antimicrob Agents Chemother 2013



Acinetobacter baumannii — Polimiksin
In vitro Sinerji(%)

« /0 yayin ve 31 bildiri
* 1484 A. baumannii susu

Zaman-0Olum Dama Tahtasi E-test
POL+CAR 80.6 39.6 32.4
POL+RIF  57.2 60.3 30.8
POL+TIG 41.6 10.4 13.5
COL+GLP 70.8 56 -
POL+SUL 70.8 54.1

Wentao N et al. Int J Antimicrob Agents 2015



Kolistin Tedavisi

2000-2007, Atina

MDR gram negatif, 258(222’si YBU)
-170 A. baumannii
-68 P. aeruginosa
-18 K. pneumoniae
-1 S. maltophilia
-1 E. cloacae

135 izolat sadece kolistine duyarl

155 pnomoni, 33 bakteriyemi, 22
abdominal enfeksiyon

Falagas ME et al. Int J Antimicrob Agents 2010



Kolistin Tedavisi

* Ortalama kolistin suresi 17.9 gun

 Tedavi
-Ko
-Ko
-Ko
-Ko
-Ko

basarisi

Istin, Kolistin + Meropenem %83.3
Istin + Pip/Tazo %64.7
Istin + Amp/Sulb %75
istin + Diger %61.3
Istin = Kolistin + Meropenem

* Yuksek doz — Dusuk mortalite

Falagas ME et al. Int J Antimicrob Agents 2010



Yukleme ve Yuksek Doz: Klinik Sonuc

« 300 mg yukleme — 2x150 mg idame
. 28 atak, 18 KDE ve 10 VIP

* A.baumannii(13), K.pneumoniae(13),
P.aeruginosa(2)

* 14 monoterapi, 14 kombinasyon(AG veya
Karbapenem)

e Klinik kur: %82.1
 Akut bobrek hasari %17.8

Dalfino L et al. Clin Infect Dis 2012



Karbapenem Direncli
Acinetobacter baumannii

 Kolistin: Kombinasyon? Monoterapi?



Acinetobacter baumannii - KDE

» Kolistin kombinasyonu monoterapiye gore
-Anlamli yuksek eradikasyon
-Nisbeten yuksek sagkalim(14.gun)

« Sulbaktam ve karbapeneml
kombinasyonlar arasinda fark yok

Batirel A etal. Eur J Clin Microbiol Infect Dis 2014



Acinetobacter baumannii - Kolistin

 KDE: Kombinasyon ile monoterapi arasinda fark yok

Lopez-Cortes LE et al. J Antimicrob Chemother 2014

» KDE ve VIP: Kombinasyon ile monoterapi arasinda fark
yok

Simsek F et al. Indian J Med Microbiol 2012

» VIP: Kolistin ile kolistin + sulbaktam arasinda fark yok

Kalin G et al. Infection 2014
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Polymyxin monotherapy or in combination against carbapenem-resistant
bacteria: systematic review and meta-analysis

Oren Zusman*, Sergey Altunin?3t, Fidi Koppel?, Yael Dishon Benattar?*, Habip Gedik® and Mical Paul??

Objectives: The objective of this study was to summarize available data on polymyxin-based combination ther-
apy or monotherapy for carbapenem-resistant Gram-negative bacteria.

Methods: This is a systematic review. We included observational studies and randomized controlled trals (RCTs)
comparing polymyxin monotherapy versus polymyxin-based combination therapy in adult patients with
infections caused by carbopenem-resistant or carbapenemase-producing Gram-neqgative bacteria. Only
named antibiotic regimens were included. The primary outcome was 30 day mortality. Unadjusted OR (uOR)
and adjusted OR where available with 95% (I were pooled in random-effects meta-analyses.

Results: Twenty-two studies including 28 compansons were included. Polymyxin monotherapy was associated
with a uOR of 1.58 (95% CI=1.03 - 2.42) for mortality compared with polymyxin/carbapenem combination ther-
apy (seven observational studies, 537 patients), without heterogeneity. Subgrouping studies to serious and cnt-
ical risk of bias resulted in uORs of 0.94 (95% CI1=0.42-2.09) and 1.94 (95% C1=1.17-3.23), respectively.
Martality was significantly higher with polymyxin monotherapy compared with combination therapy with tige-
cycline, aminoglycosides or fosfomycin (potentially double-coverage regimens): uOR of 1.57 (95% CI1=1.06
2.32) overall (10 observational studies and 1 RCT, 585 patients, no heterogeneity) and uOR of 2.09 (95%
(I=1.21-3.6) for Klebsiella pneumnonige bocteraemia (7 observational studies, 285 patients, no heterogeneity);
very low guality evidence. Two RCTs and one observational study assessing rifampicin/colistin combination ther-
apy for Acinetobacter haurnannii infections showed no difference in mortality compared with colistin monother-
apy; moderate quality evidence.

Conclusions: The significant association observed in observational studies between polyrmyxin monotherapy and
mortality cannot be taken as proof of combination therapy effects due to the low quality of the evidence. The only
three RCTs to date show no effect of rifampicin/colistin or fosformycin/colistin on mortality for Acinetobacter
infections.
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Kolistin
Monoterapi - Kombinasyon

32 calismanin meta-analizi

29 gozlemsel ve 3 randomize

2328 hasta

Acinetobacter baumannii ve Klebsiella pneumoniae
Kombinasyon ile mortalite azalmiyor

Yuksek doz(>6 MU) kolistin ile kombinasyonda
daha az mortalite

Asya’daki calismalarda kombinasyon ile daha az

mortalite
Vardakas KZ et al. Int J Antimicrob Agents 2018



Kolistin
Monoterapi - Kombinasyon

« Bakteriyemilerde kombinasyonda mortalite daha

az
* Acinetobacter spp. infeksiyonlarinda mortalite

daha az

Vardakas KZ et al. Int J Antimicrob Agents 2018
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Fig. . Forest plot depicting the risk ratios of mortality among patients treated with intravenous colistin in combination with other antibiotics vs intravenous colistin monotherapy.
Vertical line, ‘no diference’ point between the two regimens; sguares, risk ratios; diamonds, pooled risk ratios for all studies; horizontal lines, 95% confidence intervals
{1). The area of each square is proportional to the weight given to the study. Risk ratios are indicated by the centre of each square. M-H, Mantel-Haenszel.
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Fig. 3. Forest plot depicting the risk ratios of mortality among patients treated with intravenous colistin in combination with other antibiotics vs. intravenous colistin monotherapy
according to colistin dose. Vertical line, ‘no difference” point between the two regimens; squares, risk ratios; diamonds, pooled risk ratios for all studies; horizontal lines,
95% confidence intervals (CI). The area of each square is proportional to the weight given to the study. Risk ratios are indicated by the centre of each square. M-H, Mantel-Haenszel



Colistin alone versus colistin plus meropenem for treatment W (M)
of severe infections caused by carbapenem-resistant
Gram-negative bacteria: an open-label, randomised

controlled trial

Mical Paul, George L Daik os, Emanuele Durante-Mangoni, Dafna Yahav, Yehuda Carmeli, Yael Dishon Benattar, Anna Skiada, Roberto Andini,
Noa Eliakim-Raz, Amir Nutman, Oren Zusman, Anastasia Antoniadou, Pia Clara Pafundi, Amos Adler, Yaakov Didstein, loannis Pavleas,
Rosa Zampino, Vered Daitch, Roni Bitterman, Hiba Zayyad FidiKoppel InbarLevi, Tanya Babich, LenaE Friberg, Johan W Mouton,

Ursula Theuretzbacher, Leonard Leibovici

Summary
Background Colistin—carbapenem combinations are svnergistic in vitro against carbapenem-resistant Gram-negative Lancet Infect Dis 2018
bacteria. We aimed to test whether combination therapy improves clinical outcomes for adults with infections caused  pubished Online

by carbapenem-resistant or carbapenemase-producing Gram-negative bacteria. February 15, 2018
hittp febe doi org/ 10, 1016/



Kolistin

Monoterapi - Kombinasyon
* Acik etiketli, randomize, kontrollu

Karbapenem direncli GNB

Eriskin hastalar

Bakteriyemi, VIP, HGP, Urosepsis
406 hasta

%87(355/406) pnomoni veya
bakteriyemi

%77(312/406) A baumannii

Paul M et al. Lancet Infect Dis 2018



Kolistin

Monoterapi - Kombinasyon

* Tedavi basarisi
-Yasamda kalma
-Hemodinamik stabilite
-SOFA skorunun stabil kalmasi ya da
lyilesmesi
-Pa02/FiO2 oraninin stabil kalmasi ya
da iyilesmesi(pnomonide)
-Mikrobiyolojik kur(bakteriyemide)
 Klinik basarisizlik: Tum basari kriterlerinde
bulusulamamasi(14. gunde)



Colistin Colistin and meropenem
(n=198) (n=208)
(Continued from previous page)
Appropriate empirical antibiotic treatment 106 (54%) 103 (50%)
within 2 days*
48-h mortality 12 (6%) 15 (7%)
Modification of assigned regimen in first 17 (9%) 8 (4%)
Sdays
Receipt of additional antimicrobials permitted by protocol
Glycopeptide or daptomycin 29 (15%) 22 (11%)
Other antibacterialt 14 (7%) 11 (5%)
Antifungal 4(2%) 5 (2%)

Total cumulative colistin for patients alive
onday 14 (million units)

99.0 (72-0-135.0), n=134

Receipt of nephrotodic medications during
treatment £

87 (44%)

106.5 (72.5-153.0), n=138

94 (45%)

Data are mean (500, n (%) or median (JR). n valves indicated for outcomes assessed only for survivors, or if patient
data are missing. BMI=body- mass index. Y0FA=5eguential Organ Failure Assessment. *Covering treatment given in
the first 48 h of infection, before reporting of final culture results. $0ther antibacterials include penicillins, linszolid,
cefarolin, or metronidazole. #incduding non-steroidal anti-inflammatory drugs, adidovir, gancidovir or foscamet,
divretics, angiotensin-comverting enryme inhibitors or angiotensin receptor antagonists, dcosporin, taorolimus,

amphoteridn B, methotrexate or dsplatin.

Table1: Patient and infection characteristics

100 — Colistin
—— Colistin plus meropenem
+ Colistin censored
20 l_|—| + Colistin plus meropenem censored
E L
T 60 —_—
2 =
7
L
-
3 "
0
Log-rank p=0-66
o T T T T T 1
0 4 é 12 16 20 4 28
Number at risk Time after randomisation (days)
Colistin - 197 175 149 138 132 124 118 111
Colistin-meropenem 207 174 153 144 136 1y 118 116

Figure 2: Survival analysis to day 28 after randomisation




Colistin Colistin and meropenem  pvalue
{n=198) {n=208)

Adverse event requiring F(2%) 4 (2%) 1.0
treatment discontinuation
Creatinine onday 7, mg/dL 1-30 (0-68-2-15), n=161 112 (0-56-2-400, n=162 0258
RIFLE score day 14 compared n=124 n=125 0-0011
with randomisation®

Mone 64 (52%) 89 (71%)

Risk 20 (16%) 18 (14%)

Injury 17 (14%) 7(6%)

Failure 21 (17%) 10 (%)

Loss 2 (2%) 1(1%)
Creatinine on day 14, mg/dL 1-45 (0-80-2-60), n=124 1-08 (0-56-1-98), n=162  0-007
RIFLE score day 28 compared n=77 n=88 0-075%
with randomisation®

Mone S0 (B5%) 70 (Bo%)

Injury S(B%) 5(6%)

Failure 12 (16%) A4 [4%)

Loss 10(13%) 8 (9%)

End-stage kidney disease 0 1{1%)
Creatinine cn day 28, mg/dL 113 (-651-87), n=75 1-00(0-60-1-84), n=82 0-544
Diarrhoea 32 (16%) 56 (37%) 0-009
ostridium difficile infection 2 (1%) & (3%) 0-174
Seizures 6(3%) 5 (2%) 0-698

Data are n (%) or median (IQ8). nwvaluves indicated for cutoomes assessed only for survivors or in a specific patient
subgroup, or if patient data are missing. *Among patients not on haemodialysis at randomisation, alve with renal

function tests availablie. fp fior trend.

Table 3: Adverse events




Colistin Colistin Risk ratio (35% Q)  pwvalue
and meropensm for outcomewith
combination
Per protocol population®
n 169 185
Clinical failure 129 (F6%) 131 (71%) 0-32 (0-82-1.05) 0-220
2B-day mortality 69 (41%) 75 (41%) 0-97 (07 6-1-25) 0-840
14-day mortality 48 (28%) 53 (29%) 1.00 (072-139) 0992
Inappropriate empirical antibiotic treatment+
n g2 105
Clinical failure 74 (B0%) 76 (72%) 0-91 (07 8-1.07) 0254
28-day mortality 40 (43%) 44 [42%) 0-98 (D71-1-36) 0-910
14-day mortality 34 (37%) 28 (27%) 074 (0-45-113) 0166
Bloodstream infection, ventilator-associated pneumonia, or hospital-acquired pnevmaonia
n 173 182 -
Clinical failure 141 (B2%) 133 (73%) 0-3 (0-B-1-004) 0059
28-day mortality 77 (45%) 81(45%) 0-99 (DF3-1-25) 0931
14-day mortality 55 (328%) 60 (33%) 1.04 (078-1.38) 0-804
Main pathogen
n 198 208
Clinical failure
Acinetobacterbaumannii 125 (B3%), n=151 130 (81%), n=161 0-97 (0-B7-1-09) 0643
Enterobacteriaceaet 23 (68%), n=34 18 (46%), n=39 0-78 (0-54-1-13) 0185
Pseudomonas B (62%), n=13 4 (50%), n=8 0-81(0-36-1-84) 0673
or athers§
28-day mortality
A baumannii 70(46%), n=151  B4(52%),n=161  111(0-E7-1-41) 0-404
Enterobacteriaceae 12 (35%), n=34 B (21%), n=39 0-52 (0-2%-1.36) 0235
Pseudomonas or others 431, =13 2 (25%), n=8 0-81 (0-19-3-47) 1.0
14-day mortality
& baumannii 54(36%), n=151  62(39%), n=161  1-11(0-B2-1.52) 0495
Enterobacteriaceae 6 (18%), n=34 6 (15%), n=39 0-90 (-32-2-51) 0-838
Pseudomonas or others 4 (31%), n=13 2 (25%), n=8 0-81 (0-19-3-47) 1.0

n values indicated for outcomes assessed in a spedific patient subgroup. *Surviving 48 h and no modification in the
first § days after randomisation. Mo cowvering treatment until day 3 after culture taken. Appropriate empirical
antibiotic treatment consisted of colistin in all but nine patients who received aminoghcosides (three patients),

co- timoxarole. tigecydine, ampidillin-sulbactam, minocecline. gentamicin plus dhloramphenicol and gentamidn plus
tigecydine (ome patient each). # Includes polymicrobial infections inwhich at least one of the carbapenem-resistant
Gram-negative bacteria were Enterobacteriaceas; 66 of 72 patients had KMebsialla pnevmanios infections. Sincudes
Psevdomonas aervginosa and A bavmannd polymicrobial infections; 19 of 21 patients had P aervginesa infections.
Unstratified analysis due to small numbsers.

Table 4: Subgroup analyses




Kolistin
Monoterapi - Kombinasyon

* A baumannii igin tedavi kollarinda fark yok
« Kombinasyon kolunda daha fazla diyare

« Kombinasyon kolunda daha az hafif
bobrek yetmezligi






VIP: Kolistin — Inhalasyon?
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Intravenous combined with aerosolised polymyxin versus @ N
intravenous polymyxin alone in the treatment of pneumonia caused
by multidrug-resistant pathogens: a systematic review and
meta-analysis
Dong Liu?, Jing Zhang®, Hai-Xia Liu?, Ying-Gang Zhu?, Jie-Ming Qu *-%*
2 Department of Pulmenary Medicine, Huadong Hospital, Shanghai Medical College, Fudan University, Shanghai, China
b Department of Pulmonary Medicine, Zhongshan Hospital, Shanghai Medical College, Fudan University, Shanghai, China
© Ruijin Hospital, Shanghai Jicotong University, School of Medicine, Shanghai, China
ARTICLE INFO ABSTRACT
Article history: Colistin has been used to treat nosocomial pneumonia (NP) caused by multidrug-resistant (MDR)
Received 13 August 2015 Gram-negative bacteria (GNB) via different administration routes. Whether patients may benefit from
Accepted 28 September 2015 aerosolised colistin as adjunctive treatment was contradictory. We aimed to clarify the safety and effi-
cacy of administering aerosolised and intravenous (IV-AS) colistin versus intravenous (IV') colistin alone
Keywords: o in patients with NP caused by MDR-CGNB. Two reviewers independently evaluated and extracted data
Aerosolised colistin from PubMed, EMBASE and Cochrane databases. Primary outcomes were clinical response rate, all-

Adjuvant _thera]:r}r : cause mortality (ICU or hospital), microbiological eradication and nephrotoxicity. Pooled odds ratios
Mosocomial pneumonia

Multidrug-resistant Gram-negative (ORs) were calculated and significance was determined by the £ test. Nine eligible studies involving

hacteria 672 participants were included. The overall clinical response rate (improvement and cure) was sig-

Meta-analysis nificantly higher in the IV-AS group than that in the IV group [OR=1.81, 95% confidence interval (CI}
1.30-2.53; P=0.0005]. Patients treated with IV-AS colistin showed a higher rate of pathogen eradication
(OR=1.66,95%C1 1.11-2.49; P=0.01) and lower all-cause mortality compared with IV colistin (OR=0.59,
95% C10.50-0.95; P=0.02). Nephrotoxicity did not differ significantly between IV-AS and IV groups (five
studies; 383 patients) (OR=1.11, 95% ClI 0.69-1.80; P=0.67). These data indicate that IV-AS colistin has
additional benefits compared with IV colistin alone. Clinicians should be encouraged to give combined
administration routes in critically ill patients with NP caused by MDR-GMNB.

Intraven6z kolistine ek olarak aerosol olarak verilmesi yararhdir



Russell et al BMC Pulmonarny Medicine (2018) 16:40
DOl 10.1186/512890-016-0202-8 BEMC Pulmonary Medicine

The use of inhaled antibiotic therapy in the @ o
treatment of ventilator-associated

pneumonia and tracheobronchitis: a

systematic review

Christopher J. Russell’? (@, Mark S. Shiroishi’, Elizabeth Siantz®, Brian W. Wu™ and Cecilia M. Patino”

Abstract

Background: Ventilator-associated respiratory infections (tracheobronchitis, pneumonia) contribute
significant morbidity and mormality to adults receiving care in intensive care units (CU). Administration

of broad-spectrum intravenous antibiotics, the current standard of care, may have systemic adwverse effects.
lhe efficacy of aerosolized antibiotics for treatment of ventilator-associated respiratory infections remains
unclear. Our objective was to conduct a systematic review of the efficacy of aerosolized antibiotics in the
treatment of ventilator-associated pneumonia (VAP) and tracheocbronchitis (WAT), using the Cochrane
Collaboration guidelines.

Methods: We conducted a search of three databases (PubMed, Web of Knowledge and the Cochrane
Collaboration) for randomized, controlled trials studying the use of nebulized antibiotics in VAP and

VAT that measured clinical cure (e.g., change in Clinical Pulmonary Infection Score) as an outcome
measurement. We augmented the electronic searches with hand searches of the references for any
narrative review articles as well as any article included in the systematic review. Included studies were
examined for risk of bias using the Cochrane Handbook's “Risk of Bias” assessment tool

Results: 5Six studies met full inclusion criteria. For the systemic review's primary outcome (clinical cure),
two studies found clinically and statistically significant improvements in measures of WAP cure while four
found no statistically significant difference in measurements of cure. Mo studies found inferiority of
aerosolized antibiotics. The included studies had various degrees of biases, particularly in the performance
and detection bias domains. Given that outcome measures of clinical cure were not uniform, we were
unable to conduct a meta-analysis.

Conclusions: There is insufficient evidence for the use of inhaled antibiotic therapy as primary or adjuvant
treatment of VAP or VAT, Additional, better-powered randomized-controlled trials are needed to assess the
efficacy of inhaled antibiotic therapy for VAP and WAT.

Keywords: Antibiotics, Inhaled, Antibiotics, Aerosolized, Ventilator-associated pneumonia, Therapy

Aerosol olarak verilmesinin onerilmesi icin yeterli kanit yoktur
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Intravenous plus inhaled versus intravenous colistin monotherapy
for lower respiratory tract infections: A systematic review and
meta-analysis

Konstantinos Z. Vardakas **, Andreas D. Mavroudis , Maria Georgiou *,
Matthew E. Falagas P4~

 Alfa Institute of Biomedical Sciences. Athens, Greece

b Department of Medicine, Henry Dunant Hospital Center. Athens, Greece

¢ Hellenic Police Health Headguarters. Athens, Greece

 Department of Medicine, Tufts University School of Medicine, Boston, MA, LS4



Kolistin: IV + Inhalasyon

13 calisma(11 retrospektif, 2 prospektif)
Veri kalitesi: Cok dusuk — Dusuk
Dozlar farkl

Dusuk doz IV kolistin(< 6 MU) verilen
calismalarda kombinasyon alanlara gore
mortalite yuksek

Vardakas KZ et al. J Infect 2018



G K.Z Vardaokas et al./journal of Infection WM (2015) AE-EN

Inhaledfintravenous Intravenous Risk Ratio Risk Ratic
Study or Subgroup Evants Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.15.1 inhaled
Amin et al. 2013 8 28 5 12 2.6% 0.69 [0.28, 1.67] —
Bogovic et al, 2014 & 8 17 23 B.4A% 1.01 [0.64, 1.62] —
Demirdal et al 2016 23 43 38 80 12.7% 1.13 [0.78, 1.62] B
Doshi et al 2013 16 44 27 51 B.4% 0.69 [0.43, 1.10] —=
Falagas et al. 2008 2 9 2 18 0.7% 2.00[0.33, 11.97] -
Ganapathy =t al 2009 10 17 2 6 1.6% 1.76 [0.53, 5.88]
Kalin et al. 2012 16 29 T 15 5.0% 1.18 [0.63, 2.23] I e
Kofteridis et al 2010 10 43 18 43 4.8% 0.56 [0.28, 1.08] —_—
Korbila et al 2010 Kh| Ta 19 43 9.6% 0.90 [0.58, 1.39] — =
Karkmaz st al. 2016 45 69 128 210 26.2% 1.07 [0.87, 1.31] -
Massens et al 2011 3 9 5 5 2.7% 0.38 [0.186, 0.92] - -
Perez-Padraro et al. 2010 2 10 5 14 1.1% 0.56 [0.13, 2.33]
Tumbarello et al. 2013 45 104 48 104 16.4% 0.94 [0.68, 1.27] T
Subtotal (95% CI) 491 624 100.0% 0.94 [0.81, 1.08]
Total events 217 321
Heterogensity: Tau? = 0.01; Chi® =14 28, df =12 (P = 0.28); = 16%
Test for overall effect: £ = 0.88 (P = 0.38)
Total (95% CI) 491 624 100.0% 0.94 [0.81, 1.08] ¢
Tofal events 217 az1
Heterogeneity: Tau® = 0.01; Chi® = 1428, df = 12 (P = 0.28); I7 = 18% r:|=1 niz nib ! é é 1=ﬂ
Test for overall effect: 2 = 0.88 {P = 0.38) " Favors IVINHCC Favors IVCM

Test for subgroup differences: Mot applicable

Fig. 2. Forest plot depicting the risk ratios (ER) of mortality among patients treated with V/INHCC and IVCM. (Vertical line = “no diference™ point between the two regimens,
Sqguares = risk ratios; Diamonds = pooled risk ratios for all studies. Horizontal lines = 95% (0. The areas of squares are proportional to the weight given o each study. Risk raotios are
the centers of each square ).



Use of nebulized antimicrobials for the treatment of respiratory infections in
invasively mechanically ventilated adults: a position paper from the European
Society of Clinical Microbiology and Infectious Diseases.

Rello J1, Solé-Lleonart C2, Rouby JJ3, Chastre J4, Blot S°, Poulakou G5, Luyt

CE3, Riera J’, Palmer LB8, Pereira JM?, Felton T19, Dhanani J!1, Bassetti M2, Welte

T13, Roberts JAL,

Overall, the panel recommends avoiding the use of nebulized antibiotics in clinical
practice, due to a weak level of evidence of their efficacy and the high potential for
underestimated risks of adverse events (particularly, respiratory complications).

Clin Microbiol Infect 2017
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| Menenijit ve Kolistin
Intraventrikiler veya Intratekal
Uygulama



Acinetobacter Menenijiti

1990-2009,18 makale
30 hastada 32 atak (27 eriskin hasta)

Son tedavi rejimi olarak kolistin
-Sadece topikal olarak 8 hastada
-Sistemik + topikal 13 hastada

Eriskinde 1.6 mg-20 mg/gun, 3-42 gun
Cocuklarda 1-4 mg/gun

Topikal tedavi alan tum hastalarda BOS'ta
bakteri eradike edilmis

Cascio A et al. Int J Infect Dis 2010



Acinetobacter Meneniitl

Eradikasyon icin ortanca sure 4.1 gun(1-15)
%75 olguda 5.gunden once eradikasyon

5 hastada topikal uygulama ile iligkili yan
etki-3 hastada kultur negatif pleositoz
-1 hastada nonspesifik norolojik belirtiler
-1 hastada konvulsiyon(IT 8 mg)

Intraventrikller yolda intratekal yola gore
daha az yan etki

Gecikmeden topikal uygulama

Cascio A et al. Int J Infect Dis 2010



IDSA Onerileri

* 10 mg/gun (intraventrikuler)
* V-P sant oncesi 10-14 gun negatif kultur






KPC(+) K. pneumoniae - Tedav!

2010-2013, CM(5), Italya, KPC-Kp
447 Bakteriyemi
214 Bakteriyemi ile seyretmeyen enfeksiyon

In vitro etkili 2 ilac kombinasyonu ile daha
dusuk mortalite(OR, 0.52)

Meropenem MIK < 8 mg/L ise, meropenem
iceren kombinasyonlarda daha yuksek

sagkalim
Tumbarello M et al. J Antimicrob Chemother 2015



OXA-48(+) Enterobacteriaceae

36 Kan Dolasimi Enfeksiyonu, KDE
26 K.pneumoniae
28.gun mortalitesi %50

Kolistin iceren kombinasyonlarda mortalite
daha az(p<0.001)

Balkan ii et al. Int J Infect Dis 2014



KDE — Polimiksin - Metaanaliz

* 19 kontrollu ve 6 tek kollu calisma

1086 hasta

« Kontrollu calismalarda polimiksin ile tedavi
edilen gruplarla kontrol gruplari arasinda
mortalite, klinik yanit ve mikrobiyolojik
yanit acisindan fark yok



KDE — Polimiksin - Metaanaliz

 Alt grup analizinde polimiksin
kombinasyonunda, polimiksin
monoterapisine ve kontrol grubuna gore
mortalite(28. veya 30.gun) dusuk (OR,
0.36,p<0.01 ve OR,0.49,p<0.01)

Ni W et al. Braz J Infect Dis 2015



KDKp

Ertapenem + Meropenem

2015 yilina kadar olgu sunumlar

2015 yilindan itibaren retrospektif olgu
seriler

Uriner sistem enfeksiyonlari
Karbapenemaz tipi(KPC)
Kurtarma tedavisl

Kolistine direnc varsa ya da kolistin
nefrotoksisitesi

Kolistin + cift karbapenem daha etkili




NDM-1(+) KDKp

» Kolistin + Fosfomisin cok nadir olarak sinerjik
» Kolistin + Tigesiklin cok nadir olarak sinerjik

Bercot B etal. J Antimicrob Chemother 2011



Tigesiklin + Kolistin

« OXA-48(+) Kp: Sinerjik

« KPC-3(+) Kp: Intermediate veya Aditif

 VIM-1 ve KPC-2(+) Kp: Intermediate veya
Aditif

Betts JW et al. Antimicrob Agents Chemother 2014
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Pharmacodynamics of colistin and fosfomycin: a ‘treasure trove’
combination combats KPC-producing Klebsiella pneumoniae

Miao Zhao'-2t, Zackery P. Bulmant, Justin R. Lenhard?, Michael J. Satlin?, Barry N. Kreiswirth® Thomas J. Walsh?,
Amanda Marrocco?, Phillip J. Bergen®, Roger L. Nation®, Jian Li®, Jing Zhang?$ and Brian T. Tsuji'*$
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Health and Farnily Planning Commission, Shanghai, China; 2 Weill Cornell Medicine, Cornell University, New York, NY, USA; “Public
Health Research Institute, Newark, NJ, USA; “Monash Institute of Pharmaceutical Sciences, Monash University, Melbourne, Australio
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Objectives: KPC-producing Klebsiella pneurnonioe are an emerging public health problerm around the globe. We
defined the combinatorial pharmacodynamics and ability to suppress resistance of two ‘old’ antibiotics, fosfo-
rmycin and colistin, in time-kill experiments and hollow-fibre infection models (HFIM}).

Methods: Two KPC-2-producing K. pneumonioe isolateswere used: one susceptible to both colistin and fosformy-
cin (KPC 98: MIC _gjistin 0.25 ma/L and MICtesformycn =8 ma/L) and the other resistant to colistin and susceptible to
fosformycin (KPC 58: MIC qyimin 64 mafl and MICe, .fomyein 32 mMagil). Time-kill experiments assessed an array of co-
listin and fosfomycin concentrations against both isolates. Colistin and fosfomycin pharmaocokinetics from critic-
ally ill patients were simulated in the HFIM to define the pharmacodynamic activity of hurmaonized regimens over
S days against KPC 94,

Results: In time-kill experiments, synergy was demonstrated for all colistind/fosformycin combinations containing
=8 mg/L fosformycin against the double-susceptible KPC strain, 94, Synergy versus KPC strain SA was only
achieved at the highest concentrations of colistin (4 mo/L) and fosfomycin (512 mag/L) at 48 h. In the HFIM, colis-
tin or fosformycin monotherapies resulted in rapid proliferation of resistant subpopulations; KPC 94 regrew by
24 h. Incontrast to the monotherapies, the colistin/fosformycin combination resulted in arapid 6.15 logqo cfu/mL
reduction of KPC 94 by 6 h and complete suppression of resistant subpopulations until 120 h.

Conclusions: Colistin and fosfomycn may represent an important treatment option for KPC-producing
K. pneurnonioe otherwise resistant to traditional antibiotics.

Kolistin + Fosfomisin Sinerjik
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In vitro activity of fosfomycin in combination with imipenem, meropenem, colistin
and tigecycline against OXA 48-positive Klebsiella pneumoniae strains ™ NI

Ebru Evren **, Ozlem Kurt Azap °, Sule Colakoglu ©, Hande Arslan

* Department of Medical Microbiology, Faculty of Medicine, Baskent University, Ankara, Turkey
b Pepartment of Chinical Microbiology and Infectious Disease, Foculty of Medicine, Boskent University, Ankom, Turkey
“ Department of Medical Microbiology, Faculty of Medicine, Baskent University, Adana, Turkey

ARTICLE INTFO ABSTRACT

Article history: Carbapenem resistance due to OXA-48 enzymes in Kebsiella pneumonioe is increasing particularly in the
Received 14 November 2012 Middle Eastern and European regions. Treatment options are limited, The aim of this study was to evaluate the
Received in “-""'ii“-_"'j F‘_-‘”“ 22 February 2013 in vitro synergistic activity of fosfomycin in combination with imipenem, meropenem, colistin and tigecycline
i‘::ﬂ;"j 3n?ipr|:|2‘fr:-i 013 against OXA-48 producing K. pneumonige strains.

o Twelve carbapenem-resistant OXA-48 producing K. pneumoniae isolates were enrolled in this study. Syner-
gistic activity of fosfomycin combined with imipenem, meropenem, colistin, and tigecycline was assessed by

Keywords:

m;.mm}‘_.m chequerboard method.

Synerzy The combination of fosfomycin was synergistic with imipenem, meropenem and tigecycline with the ratios of
K. pneumoniae 4%, 33%, and 33% respectively. Whilst the combination of fosfomycin with colistin was fully antagonistic

against all of the strains, there was no statistically significant difference between the in vitro synergistic
activities of fosfomycin in combination with imipenem, meropenem and tigecycline combinations (P> 0.05).
Fosfomycin in combination with other agents can be preferred against multidrug resistant K. pneumonige strains.

© 2013 Elsevier Inc. All rights reserved.

Kolistin + Fosfomisin antagonistik






Nefrotoksisite

« 2011 yilinda meta-analiz: %0-53.3
* Genellikle ilk 5-7 gun iginde
* Geriye donebilen

Javan AO et al. Eur J Clin Pharmacol 2015
Spapen H et al. Ann Intensive Care 2011



Nefrotoksisite

%48 oraninda

RIFLE skoru
Temogin F et al. Jpn J Infect Dis 2015

%40 oraninda
RIFLE skoru

Tigen ET et al. Indian J Crit Care Med 2016
%70 oraninda

RIFLE skoru
Ozkarakas H et al. Turk J Med Sci 2017



Norotoksisite

Parestezi(lV:%7.3, IM:%27)
Konfuzyon

Vertigo

Ataksi

Konvulsiyon

Noromuskuler blok ve apne

Doza bagimli ve geriye donebilen

Gregoire G et al. Clin Pharmacokinetic 2017






Avrupa’da Kolistin Direnci

» |talya: KPC(+) K. pneumoniae suslarinda
kolistin direnci %23

» |spanya: Metallo-Beta Laktamaz (+)
K.pneumoniae suslarinda kolistin direnci
%25

Giske CG. Clin Microbiol Infect 2015
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Rapid emergence of colistin resistance and its impact
on fatality among healthcare-associated infections

M. Aydin ® =, O. Ergoniil®, A. Azap <, H. Bilgin 9, G. Aydin“ <, S.A. Cavus’',
Y.Z. DEI‘I"‘III’DglUg H.E. Ahskan"”, O. Memikoglu©, S. Menekse’, S. Kayaj,
N.A. Demir ™, |I. Karaoglan', S. Bagaran ™, C. Hatipoglu 7, $S. Erdinc "

E. Yllmaz° A Turnturkp, Y. Tezer”, H. I:?:lnerr'llrl-ia':,.ul'a':| S.E. Cakar "’

S. Keske, S. Tekln , C. Yardimci1®, €. Karakoc *, P. Ergen ", O. Azapq,

L. Miilazimoglu“, O. Ural®, F. Can ¥, H. Akalin ©°, Turkish Society of Clinical

Microbiology and Infectious Diseases, Healthcare-related Infections Study
Group, Turkey

Table |
Antibiotic resistance rates in 1556 episodes of healthcare-associated Gram-negative bacteraemia

Species N (%) of isolates that were resistant to:

Carbapenems Fluoroquinolones  Third-generation cephalosporing  Aminoglycosides  Colistin

Acinetobacter baumanniiN =437 401 (91.8) 389 (89.0) 410 (93.8) 311] (70.9) 9(21)
Kiebsiella pneumoniae N = 416 216 (51.9) 166 (63.9) 320(76.9) 00 (48.1) 67 (16.1)
Escherichia coli N = 339 34(10.0) 189 (55.8) 203 (59.9) 11:13 (30.4)  3(0.9)
Pseudomonas aeruginosa N = 205 88 (42.9) 102 (49.8) 103 (50.2) 65 (31.7) 18 (8.8)
Enterobacter cloacae N = 139 37(13.3) 46 (28.9) 29 (37.1) al (32.1) 9{5.7)
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HIGH RATE OF COLISTIN AND FOSFOMYCIN
RESISTANCE AMONG CARBAPENEMASE-
PRODUCING ENTEROBACTERIACEAE IN TURKEY

SERAP SUZUK YILDIZ'*, BANU KASKATEPE®, HUSNIVE SiMSEK' and
FATMA MUTLU SARIGUZEL®

Table 1. Distribution of solates according to their resistance properties

Bacteria Mumber (%) ESBL AmpC X AR NDh-1 KPC OXA-4E and NDM-1 OXA4R and KPC
K. preumoniae 134 (91.16) 26 (B6.67) 3 (62.3) 115 (92.00) 3 1 13 {81.25) 1

E coli 11 {7.48) 3 10.00) 2 {25.00) 8 6d) 3{18.75)

E. clpacae 1(0.68) 11{3.33) 1{12.5) 1 {0L&)

&, MAFCEscens 1 {a8) 1 {08}

Total 147 020415 B(3.44) 115 {7823y  3(2.04) 1 0,68) 16 {10.85) 1 (068)

Nore: ESBL: extended spectrum beta-lactamase; AmpC: ampC beta-lactamases; NDM: New Delhi metallo-beta-lactamase; KPC: Klebsiella preumorn ige

carbapenemase.

Kolistin direnci %76.19
Fosfomisin direnci %67.35



Kolistin Direncl

 A. baumannii
-PmrAB
-LPS yapiminda azalma

« P. aeruginosa
-PmrAB
-PhoPQ

« K. pneumoniae (KPC+)
-mgrB

Bialvaei AZ et al. Curr Med Res Opin 2015



Emergence of plasmid-mediated colistin resistance
mechanism MCR-1 in animals and human beings in China:
a microbiological and molecular biological study

¥i-¥un Liv *, YangWang®, Timothy RWalsh, Ling-Xian i, Reng Zhang, James Spence, Yohei Doi GuobsoTian, Boolei Dong, XienhviHuang,
Lin-Feng Yu, Damia Gu, Hongwei Ren, Xinojie Chen, Luchoo Ly, Dandan He Honguei Zhow, Zisen Liang, Jian-Hua Liv, fionzhong Shen

Summary

Background Until now, polymyxin resistance has involved chromosomal mutations but has never been reported via
horizontal gene transfer. During a routine surveillance project on antimicrobial resistance in commensal Escherichia
coli from food animals in China, a major increase of colistin resistance was observed. When an E coli strain, SHP45,
possessing colistin resistance that could be transferred to another strain, was isolated from a pig, we conducted
further analysis of possible plasmid-mediated polymyxin resistance. Herein, we report the emergence of the first
plasmid-mediated polymyxin resistance mechanism, MCR-1, in Enterobacteriaceae.

Methods The mor-1 gene in E coli strain SHP45 was identified by whole plasmid sequencing and subcloning. MCR-1
mechanistic studies were done with sequence comparisons, homology modelling, and electrospray lonisation mass
spectrometry. The prevalence of mer-1 was investigated in E coli and Kebsiella pneumoniae strains collected from five
provinces between April, 2011, and November, 2014. The ability of MCR-1 to confer polymyxin resistance in vivo was
examined in a murine thigh model.

Findings Polymyxin resistance was shown to be singularly due to the plasmid-mediated mcr-1 gene. The plasmid
carrying mar-1was mobilised to an E coli recipient at a frequency of 101 to 10-2 cells per recipient cell by conjugation,
and maintained in K pneumoniae and Pseudomonas aeruginosa. In an in-vivo model, production of MCR-1 negated the
efficacy of colistin. MCR-1 is a member of the phosphoethanolamine transferase enzyme family, with expression in
E coli resulting in the addition of phosphoethanolamine to lipid A. We observed mer1 carriage in E coli isolates
collected from 78 (15%) of 523 samples of raw meat and 166 (21%) of 804 animals during 2011-14, and 16 (134) of
1322 samples from inpatients with infection.

Interpretation The emergence of MCR-1 heralds the breach of the last group of antibiotics, polymyxins, by plasmid-
mediated resistance. Although currently confined to China, MCR-1 is likely to emulate other global resistance
mechanisms such as NDM-1. Our findings emphasise the urgent need for coordinated global action in the fight
against pan-drug-resistant Gram-negative bacteria.

Funding Ministry of Science and Technology of China, National Natural Science Foundation of China.
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MCR-1: Fosfoetanolamin transferaz enzimi ve
fosfoetanolamini lipid A'ya ekliyor
E.coli : Et ve hayvanlarda %15-21, insanlarda %1
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Figure1: Map of China

Origin Podyrmeyxin E [colisting Paoby nmyxin B
Escherichio coli SHIPYS {mo-1) Pig 80 4-0
E colf 00 - 05 0-5
E colf CH00s pHMSHP4S mor-1) Transconjugant 80 441
E coff E11 {3T131, KPC-2- prodiscer) Human 05 o5
E coff E11 {(5T131, KIPC-2- producer) + pHRSHP4S {ma-1] Transfonmant 40 24
Klebsigia prewmonioe MPC11 Human 05 0-5
K pnevmomioe MPCLL + pHNSHP4S (mo-1) Transfonmant #0 4-0
E pneymorniae 1302 (ST11, KPC-2-praducer) Human a5 o5
K pnoumonioe 1307 (5T11, KPC- F-producer) + pHMSHP4S (mor-1) Transfonmant 40 440
Peesdomonas nmglanEEE Human -5 -5
Fasuginosa HEZS = pHNSHP4S{mo-1) Trarsfonmant 20 4-0
E coli ' W3110+ le'ClH Labomatory strain -5 -5
E coff WI110 + pUC1E-mor-1 Transfonmant -0 20
Table 1: Minimum inhibitory concentration (mgiL) for parental strain, transformants, and transconjegant
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First report of Escherichin coli carrying the ;’:
mobile colistin resistance gene mer-1 in Turkey

Cemil Kurekci®
Department of Food Hygiene and Technology, Faculty of Veterinary
Medicine, Mustafa Kemal University, 31030 Antakya, Hatay, Turkey

170 Letter to the Editor /Journal of Global Antimicrobial Resistance 15 (2018) 169-170
0 Strains Antibiotic
0 0 0 [MLST type) Resistance Profile Resistance Genes
0 b r
| )
1 VB bloremac, aph{3”)-1b, abh(6)-1d, floR, sul2, tetB,
' A1(ST-3941)  PRL, TE, LEV, CIP, CT by DY 2 (6)-1d, i
mcr-1
1}
I ' A7 (ND) PRL, TE, LEV, CIP,CT  ND
A PRL, FEP, ATM, CAZ,
1 mt A9 (ST-1049) L blacixeas, mer-1
CcT
.1 I —
|
AS (ST-3941) PRL, TE, SXT, LEV, blargaas, aadAS, aph(3°)-1b, abh(6)-Id, mphA,
CIP, CT cotAl, sull, sul2, dfrA17, tetA, mcr-1

Fig. L Pulsed-field gel electrophoresis (PFGE) profile and genetic characterisation of mer-1-positive Escherichia coll isolates from chicken meat samples in Turkey. MLST,
multlocus sequence typing; PIP, piperacillin; TET, tetracycline; LVX, levollaxacin; CIP, d profloxadn; COL, colistin; ND, not determined; FEP, cefepime; ATM, aztreonam; CAZ,
ceftazidime; SXT, trimethoprim/sul famethoxazole,
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Colistin versus polymyxin B for the treatment of patients @ﬁmm_k
with multidrug-resistant Gram-negative infections:

a systematic review and meta-analysis

Konstantinos Z. Vardakas *", Matthew E. Falagas *"~*

PubMed search: 314 articles
Scopus search: 928 articles
Cochrane search: 19 articles

‘ Excluded as irrelevant after reading
l the title and/or abstract

19 articles selected for full-text
evaluation

L J

Review: 4

Data on one polymyxin was provided: 3
No clinical data: 6

Insufficient clinical data: 1

v

L

5 articles included in the meta-
analysis




Colistin Polymyxin B Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 30 day mortality
Oliveira et al 2009 23 41 25 41 26.9% 0.92 [0.64, 1.33] —a—
Rigatto et al 2018 25 81 172 40 274% 0.74 [0.52, 1.04] —
Subtotal (95% CI) 122 451  54.3% 0.82 [0.64, 1.05] L
Total events 48 187

Heterogeneity: Tau® = 0.00; Chi* = 0.82, df = 1 (P = 0.36); I = 0%
Tast for overall effect: Z=157 (P =0.12)

1.1.2 In-haspital mortality

Phe et al 2014 10 121 32 104 19.5%
Tuon et al 2014 18 K15 44 96 26.2%
Subtotal (95% CI) 157 200 45.7%
Total svents 28 76

Heterogeneity: Tau® = 1.03; Chi* = 14.45, df =1 (P = 0.0001); P = 93%

Teslt for overall effect: £=079 (P = 0.43)

Total (95% CI) 279 651 100.0%

Total events 76 273

Heterogeneity: Tau® = 0.17; Chi* = 14.77, df = 3 (P = 0.002); I? = 80%

Test for overall effect: Z = 1.44 (P =0.15)

Test for subgroup differences: ChiF =027, di=1{P=061), F=0%

0.27 [0.14, 0.52)
1.09 [0.74, 1.62]
0.55 [0.13, 2.38]

B———

0.71 [0.45, 1.13] -

0.05 0.2 1 5 20
Against polymyxin B Against colistin

Fig. 2. Forest plors for momality among colistin- and polymyxin B-treated patients. W, risk rario; —, 95% confidence interval (C1); «, pooled risk rario,



Colistin Polymyxin B Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Akajagbor et al 2013 64 106 28 67  AT.2% 1.44 [1.05, 1.99] —_—
Oliveira et al 2009 10 39 a 30 2.8% 0.96 [0.43, 2.14]
Phe et al 2014 41 121 24 104 9.6% 1.47 [0.95, 2.26] T -
Rigatto et al 2016 60 81 189 410 64.8% 1.61 [1.36, 1.90] .3
Tuon et al 2014 14 3a 20 o6 5.6% 1.87 [1.06, 3.29]
Total (95% Cl) 383 707 100.0% 1.55 [1.386, 1.78) 5
Total events 189 269
Heterogeneity: Tau® = 0.00; Chi® = 2.31, df = 4 (P = 0.68); I* = 0% nlz GIE ] é 5
Test for overall effect: £ = 6.47 (P < 0.00001) Against polymyxin B Against colistin
Fig. 3. Forest plots for unadjusted nephrotoxicity among colistin- and polymyxin B-rreared patiencs. W, risk rario; —, 95% confidence interval (Cl); «, pooled risk rario.
Colistin Polymyxin B Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
Akajagbor et al 20113 082 02T 106 87 29.1% 227 [1.34, 53.85] — =
Oliveira et al 20095 0 0.55 39 30 11.68% 1.00 [0.34, 2.94] - 1r
Rigatto et al 2016 1.21 0.25 B 410 31.2% 3.35 [2.058, 5.47) ——
Tuon et al 2014 0.55 0.28 36 88 28.1% 1.73 [1.00, 3.00] —
Total (95% CI) 282 603 100.0% 216 [1.43, 3.27) -
Hateroganeity: Tau?® = 0.08; Chi* = 5,58, df = 3 (P = 0.13); P = 46% o =|:uz 01'1 ; 15) 5=D
Test for overall effect: £ = 3.65 (P = 0.0003) Against polymyxin B Against colistin
Fig. 4. Forest plots for adjusted nephrorexiciny among colistin- and polymyxin B-rreated partients. B, adjusted hazard ravio; —, 95% confidence interval (CI); «», pooled

hazard rario.



Ozet

A. baumannii enfeksiyonlarinda kolistin
monoterapisi mortaliteyi artirmiyor

K. pneumoniae enfeksiyonlarinda kolistin
iceren kombinasyon tedavisi mortaliteyi
anlamli azaltiyor

VIP: Kolistinin IV tedaviye ek olarak
iInhalasyon seklinde verilmesi i¢cin kanitlar
yeterli deqil

Menenjit: Erken ve intraventrikuler
Polimiksin-B daha az nefrotoksik






