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Risk of Death is Higher in Patients Infected
with Resistant Strains

Outcome (number of studies included) Resistant Not resistant RR (95% Cl)

Escherichia coli resistant to:

3 gen. cephalosporins Bacterium attributable mortality (n=4) 23.6 12.6 2.02 (1.41 to 2.90)

Fluoroquinolones Bacterium attributable mortality (n=1) 0 0
Klebsiella pneumoniae resistant to:

3@ gen. cephalosporins Bacterium attributable mortality (n=4) 20 10.1 1.93 (1.13t0 3.31)

Carbapenems Bacterium attributable mortality (n=1) 27 13.6 1.98 (0.61t0 6.43)



Figure 3.2. Escherichia coli. Percentage (%) of invasive isolates with resistance to third-generation cephalosporins, by
country, EU/EEA countries, 2013
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Figure 3.7. Klebsiella pneumoniae. Percentage (%) of invasive isolates with resistance to third-generation
cephalosporins, by country, EU/EEA countries, 2013
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GSBL Izolatlarda

+ Sefepim duyarliligl

- Avrupa 7%9-70

- Amerika 7%47-90

» Piperasilin-tazobaktam duyarlilig
- Avrupa 7.26-72

- Amerika %28-75
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ANTIMIKROBIYAL DIRENC ORANLARI

Tablo 20 . Antimikrobiyal Direng Oranlarinin* Persentil Dagilimlari.2013

Tirkiye'de

durum

Antimikrobiyal Direng Hizlar PERSENTIL
ANTIMIKROBIYAL DIRENCLI PATOJEN Birim Etken Direngli Agielikh 10% 25% 50% 75% 90%
Sayisi Sayisi Etken Genel (Ortanca)
(Toplam) Sayisi Ortalama

TURKIYE GENELI
VRE 564(124) 2906 617 21,23 0.00 2.93 16.24 38.29 53.57
MRSA 373(103) 2688 1327 49,37 9.89 27.27 53.40 75.00 86.38
MRKNS 329(118) 4256 3174 74,58 38.05 60.00 82.76 92.73 100.00
E.Coli suglarinda ESBL 414(170) 6216 3035 48,83 5.89 3113 54.20 66.67 80.00
Klebsiella Pneumoniae suslarinda ESBL 342(133) 5053 2511 49,69 7.87 31.77 55.14 72.14 84.63
Karbapenem direngli Acinetobacter baumannii 327(167) 8732 6834 78,26 3.85 54.69 87.10 95.00 100.00
Karbapenem direngli Pseudomonas aeruginosa 390(153) 5631 1991 35,36 0.00 18.18 34.09 4843 63.64
Kolistin direncli Acinetobacter baumannii 319(167) 8732 507 5,81 0.00 0.00 2.27 9.09 22.16




UHESA verileri Dr.Erhan Kabasakal USBIS 2014 sunumu
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UHESA verileri Dr.Erhan Kabasakal USBIS 2014 sunumu
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Bagkent Universitesi Deneyimi

(q:)

* Nuray Topguoglu, Uzmanlk Tezi 2012

- Toplum kaokenli UST direng paternleri ve CID
bakteriler icin risk faktorleri (n:437)
- E.coli 3.kusak sefolosporin direnci
+ Komplike USI:%27, komplike olmayan USI:%13
* Melike Hamiyet Demirkaya, Uzmanlik Tezi
2013
- Immiinyetmezlikli hastada bakteriyemi etkenleri ve

duyarhlik profilleri (n:130)
+ GSBL orani: E.coli %51, Klebsiella spp 717



ANTIBIOTIC RESISTANCE

Neden karbapenem dis:
antibiyotikler?



Karbapenem kullanimi

— Karbapenem di rencit

Canada 2008
KPC-3 imported

USA 1996
KPC-2 and KPC-3

endemic in some states

Finland and Sweden

2009

Sporadic or imported

Poland 2008
Five regional
outbreaks

northwest England

UK 2003
Localised to

(S

Ireland 2009

KPC-2 sporadic

France 2005
KPC-2 sporadic

Portugal
No clinical cases

Colombia 2005
KPC-2 and KP(-3
endemic

Spain 2009
KPC-2 sporadic

Italy 2008
KPC-2 and KPC-3
endemic

Brazil 2006
KPC-2 endemic

Argentina 2006
KPC-2 endemic

v New Zealand
B KPC endemic and predominant Imported

el
ol ~
Hungary 2008 ]
Sporadic

—

Greece 2007
KPC-2 endemic

China 2004
KPC-2 and KPC-3
endemic

Israel 2005
Endemic

India 2002
Sporadic cases
reported

® Auvstralia and

[ KPCscattered and predominant {7
® KPCrecorded, but not widespread \V; f
® KPCrecorded, but only from environmental sources

[ Other carbapenemase types scattered and predominant over KPC
Il Other carbapenemase types endemic and predominant over KPC



Antibiyotik ve direngle ilgili daha ¢ok veri var
- Beta-laktamlara direng mekanizmalari daha iyi
biliniyor
- Klinik yanitta MIK degeri GSBL enzimi varligindan
daha belirleyici
- Antibiyotik dozlarini belirmek igin yeni araglar var

+ Farmakokinetik/farmakodinamik ¢alismalar
- Monte-Carlo simulasyonu

Andes D, Craig WA. Clin Microbiol Infect 2005; 11 Suppl 6: 10.
Dudley MN, et al.Clin Infect Dis. 2013;56:1301.



MIK sinir degerleri yeniden diizenlendi

ESBLs: Evolution in detection and reporting

MIC (mg/L)
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Dr.T.V.Rao MD 37



Nasil Tedavi edelim?




Karsilasilan zorluklar ne kadar
biiyiikse, bunlarin iistesinden gelmek o
kadar gurur vericidir

Epiktetos




Sefepim



A AAC

Impact of Cefepime Therapy on Mortality among Patients with
Bloodstream Infections Caused by Extended-Spectrum-3-Lactamase-
Producing Klebsiella pneumoniae and Escherichia coli

Teena Chopra,® Dror Marchaim,? Jennifer Veltman,? Paul Johnson,? Jing J. Zhao,” Ryan Tansek,® Dania Hatahet,> Khawar Chaudhry,®
Jason M. Pogue,” Hiro Rahbar,? Ting-Yi Chen,? Thientu Truong,® Victor Rodriguez,® Joseph Ellsworth,® Luigino Bernabela,?
Ashish Bhargava,® Adnan Yousuf,® George Alangaden,® and Keith S. Kaye®

Antimicrobial Agents and Chemotherapy p. 3936-3942 July 2012 Volume 56 Number 7

+ Retrospektif,olgu-kontrol ¢calismasi (n:128)
+ GSBL (+) bakteriyemi (%683 K.pneumoniae, %17 E.coli)
* Mortalite:Ampirik sefepim %40, karbapenem %36

* Cok degiskenli analiz;
- Ampirik sefepim tedavisi ile yiiksek mortalite (OR1.66,%95CT
0.71-3.87) PO.7

- Kanitlanmig tedavi ile mortalitede fark yok (OR 0.8,%95CI 0.34-
2.29)



Sefepim: MIK onemli

Retrospektif, iki merkezli . o
GSBL (+) Bakteriyemi ) 357 857
Sefepim - karbapenem tedavi ] -

- Ampirik n:112 (21 sefepim) %:z

- Kanitlanmis n:178 (17 sefepim) i
|

=1 2-8 =16
Cefepime MIC level (pg/mL)

MIK Mortalite

<Img/L 0/2 (%0)

2-8mg/L 6/15 (%40)

>16mg/L 4/4 (7%100) Lee NY et al.CID 2013; 56:488




Sefepim igin sinir degerler yeniden
diizenlendi

Previous — 2013

<8 ug/mL 16 ng/mL >32 ug/mL

Zone Diameter (Disk > 18 mm 15-17 mm <14 mm
Diffusion)

Revised — 2014

<2 ug/mL 4-8 ug/mL >16 ng/mL

Zone Diameter >25 mm 1924 mm <18 mm
(Di1sk Diffusion)

M100-525: Performance Standards for Antimicrobial Susceptibility Testing:
Twenty-Fifth Informational Supplement



Farmakokinetik/farmakodinamik
calismalar

Beta-laktam antibiyotikler icin #T>MIC 6nemli
- FT>MIC:%30-%40: bakteriostatik

- FT>MIC:%60-70: bakterisidal

Hedefe ulasma olasiligi (PTA):

- Belirlenen ila¢ dozunu alan hastalarda en az FT>MIC:%50 ulasma
ylizdesi

* > 90 olmasi isteniyor

Cmax = Peak concentration

g/L

AUC = Area under the curve

oncentration, m



Sefepim:FK/FD c¢alismalar

Organism, n
PTA (%) for PTA (%) for
Study E.coli K. pneumoniae ty, (h) MIC (mg/L) Cefepimeregimen  50% fT>MIC fCnin/MIC
Ambrose et al.”” (US SENTRY) 65 40 3.3 MICs0: 0.5 l1geveryl2h 95-99 —
MICqp: 4 2 gevery12 h 100
Reese et al.”® (single centre) 12 26 23 MICy: 8 lgevery12h ~40 —
MICqo: 16 1gevery8h ~75
2gevery12 h ~75

+ MIK diisiik (<1 mg/L ) ise standart dozlar ile

yeterli PTA saglaniyor

Ambrose PG et al. Antimicrob Agents Chemother 2003; 47: 1643

Reese AM, Int J Antimicrob Agents 2005; 26: 114-9.



Sefepim: ne zaman kullanalim?

MIK < 1 mg/L oldugunda “kolay" infeksiyonlar
icin kullanilabilir

Septik sok ve bakteriyemi igin ???

/C'jner'i len dozlar

o

- MIK <1 mg/L (EUCAST)/ MIK < 2 mg/L (CLSI)
- 2x1-2 gr/q
- MIK = 4 mg/L (CLSI)
+ 2x2 gr ya da 3x1 gr/qg (3x2 disunilebilir)
- MIC:= 8 mg/L (CLSI)
+ 3x2 gr/g , klinik yanit iyi degilse alternatif tdv

-~

/

Nguyen HM et al. J Antimicrob Chemother 2014; 69: 871



Beta-laktam/beta-laktamaz
inhibitorleri



( )

GSBL- EC Bakteriyemi
BL/BLI vs Karbapenem

G J
Ampirik (n:103) Kesin (n:174)
72 BL/BLI 54 BL/BLI

(pip-tazo, AMC)

HR, 1.14;CI %95,.29-4.40;p:0.84 HR, 0.76.CT 7%95,.28-2.07;p:0.5

[BL/BLjI ile mortalitede artis yok]

Rodriguez Bano et al.CID 2012;54:167



Mortalite;
- MIK ile iliskili

+ MIK< 4mg/L ise; %4.5

+ MIK> 4mg/L ise; %23

- USI/biliyer sistem digi kaynakta yiiksek (HR, 2.07;
CI1%95,94-4.54; p:0.6)

Table 3. Mortality at 30 Days in Patients Who Received Empirical
Therapy With an Active [3-Lactam/[3-Lactam Inhibitor, According to
Minimum Inhibitory Concentration of the Antimicrobial Used®

Minimum Inhibitory Concentration, mg/L

Antimicrobial =1 2 4 8 16
Piperacillin-tazobactam  0/10 0/8 1/4 2/6 177
Amoxicillin-clavulanate 1/12 2/25

Rodriguez Bano et al.CID 2012;54:167
Retamar P et al. AAC 2013;57:3402



* Meta-analiz,21 ¢calisma
- GSBL(+) Enterik bakterilere bagl bakteriyemi
- Ampirik ve kesin tedavide mortalite agisindan fark@

Carbapenems BL/BLIs RR RR

Study or subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Apisarnthanarak et al. (2008)19 0 5 1 10 1.9% 0.61[0.03,12.80]

Bin et al. (2006)21 0 3 0 7 Not estimable

Chaubey et al. (2010)22 0 10 6 16 9.0% 0.12[0.01,1.91] "

De Rosa et al. (2011)23 8 57 2 8 6.2% 0.56[0.14, 2.19] — T
Ferrandez et al. (2011)2°6 2 6 6 13 6.7% 0.72[0.20, 2.58] —
Gudiol et al. (2010)27 2 5 3 6 4.8% 0.80[0.21, 3.05] —
Kang et al. (2012)29 21 78 8 36 19.3%  1.21[0.59, 2.47] B
Lee et al. (2010)3° 4 24 1 13 2.3% 2.17[0.27,17.43] -
Metan et al. (2009)32 7 22 5 7 13.4% 0.45[0.21, 0.96] ——
Qureshi et al. (2011)34 0 8 1 4 34% 0.19[0.01, 3.75]

Rodriguez-Bano et al. (2012)14 6 31 7 72 7.4% 1.99[0.73, 5.44] T
Tumbarello et al. (2007)3° 1 28 4 33 6.5% 0.29[0.03, 2.49]

Velaphi et al. (2009)20 13 40 12 48 192% 1.30[0.67,2.52] ——
Total (95% CI) 317 273 100.0% 0.91[0.66, 1.25] <
Total events 64 56

Heterogeneity: 2 = 12.95; df= 11 (P=0.30); I2 = 15%

: . O.:l : 20(5
Test for overall effect: Z=0.58 (P =0.56) 0.005 1 10

Against BL/BLIs Against carbapenems

Vardakas KZ et al:J Antimicrob Chemother 2012;67:2793




Piperasilin-tazobaktam:FK/FD ¢alismalar

- Yiiksek MIK (8-16 mg/L) degerlerinde
FT>MIK: %50 ulagmiyor

* Enyiksek PTA degerleri
- Sik doz araligi (3.375gr 4 saatte bir) ve siirekli inflizyonla

Probability of Target
Attainment
- NN W HOO N OO 8
C OO0 QOO0 OO0 O

0% 10% 20% 30% 40% 650% 60% 70% 80% 90% 100%

) o OLTima < MIC
Piperacillin/tazobactam regimens: 4.5 g every 8h (q8h) (@), 3.375 g q6h

(W) and 3.375g q4h (A); cefepime regimens: 1 g ql2h (), 1 g q8h (L)

Nguyen HM et al. al:J Antimicrob Chemother 2014;69:871
Reese AM et al.Int J Antimicrob Agents. 2005;26:114-9.



Onerilen doz
+ MIK<8mg/L
- 3.375 gr 8 saatte bir (uzamis inflizyon)
- 3.375 gr 6 saatte bir (infermittan doz)
- MIK=16 mg/L
- 3.375 gr 8 saatte bir (uzamis inflizyon)

- 3.375 gr 4 saatte bir (infermittan doz) ya da klinik
yanit iyi degilse karbapeneme gegilmeli

Nguyen HM et al. al:J Antimicrob Chemother 2014;69:871



éf;ﬂl'?m NSTOCK
- L OILLY

"But Timmy, you have to-&al youi™"
antibiotics, or you'll never become
a big and strong bacteria."



Sulbaktam-sefoperazon

- Prospektif gozlemsel ¢alisma (n:522)
Trivedi M, et al. J Assoc Physicians India 2012; 60: 28.

- BL/BLI vs karbapenem

» Klinik basari karbapenemle benzer (7%85.7 vs
%79.6 p:0.152)

- Prospektif gozlemsel ¢alisma (n:22)
Bin D, et al.Diagn Microbiol Infect Dis. 2006;56:351.

- Seftazidim,Sulbaktam-sefoperazon vs karbapenem
+ Oliim yok

» Klinik yanit benzer (%71.4 vs %87.5,p:0.637)



Yeni BL/BLI

+ Sefepim-tazobaktam

- Seftriakson-sulbaktam

- CTX-M 15 lireten E.coli izolatlarina etkili

+ Avibaktam+seftazidim/sefepim/imipenem
- GSBL (CTX-M), OXA-48 salgilayan izolatlarda etkili

- Seftolozan-tazobaktam

- FazIII galismalari sirdyor

Sood S.J Clin Diagn Res 2013; 7: 224.
Aktas Z, Kayacan C, Oncul O. Int J Antimicrob Agents 2012; 39: 86.



Aminoglikozidler

* GSBL izolatlarda aminoglikozidlerin etkinligi
bélgesel farklilik gosteriyor

« En etkili bulunan amikasin

- Sepsisde kombine kullanilabilir

Park SH, et al.J Antimicrob Chemother 2014; 69: 2848.
Delgado-Valverde M, et al. Ther Adv Infect Dis 2013; 1: 49.
Hanberger H.,et al. Scand J Infect Dis. 2013:45:161.



Fosfomisin

6SBL (+) izolatlarda

- Yiksek in-vitro duyarlilik
- Bakteriyel adezyonu azaltiyor
- Konsantrasyon bagimli aktivite
- Post-antibiyotik etki
- Klinik deneyim

+ Alt UST

* Prostatit

- Prostat dokusunda terapdtik konsantrasyona ulasiyor
- Direng nadir

Fournier D, et al. Médecine et maladies infectieuses 2013; 43:62.
Delgado-Valverde M, et al. Ther Adv Infect Dis 2013; 1: 49.
Gardiner BJ et al. Clin Infect Dis. 2014 ;58:e101.



Sonu¢ olarak....

- Sefepim ve BL/BLI'ni tedavide
kullanabiliriz;

- MIK diizeyi
* Hastalik ciddiyeti G5z éniinde
- Infeksiyon bélgesi bulundurarak

» Kaynak kontrolii



Sonu¢ olarak....

» Alt Uriner sistem infeksiyonlarinda
- Fosfomisin

- Nitorfurantoin

- Amoksisilin-klavulunat kullanilabilir






