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* Hastaneyeyatisiyapilan her 100 hastanin;
— Gelismis llkelerde 7’sinde,

— Gelismekte olan Ulkelerde 10°’unda saglik bakimi ile iliskili
enfeksiyon gozlenmektedir.

* Yiksek gelirli tilkelerde YBU’de yatan hastalarin yaklasik
%30’unda en az bir saglk bakimiiliskili enfeksiyon
gozlenmekte.

« Duslk ve orta gelirli Glkelerde YBU iliskili enfeksiyon orani
yuksek gelirli Glkelerden ortalama 23 kat daha fazla

Sda pta NMa kta; World Health Organization. Health care-associated infections fact sheet. Available
at: http://www.who.int/gpsc/country_work/gpsc_ccisc_fact_sheet_en.pdf, 2016
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 YBU iliskili enfeksiyon orani distik ve orta gelirli
Ulkelerde %4.4 ila %88.9 arasinda degismekte

* Frekans 1000 hasta glininde 42.7

— Gelismis Ulkelerde 17/1000 hasta giini; yaklasik 3
kat fazla

e Santral kateter ya da invaziv aletlere bagl
enfeksiyonlar Almanya ve ABD’den
bildirilenlerden 19 kat daha sik.

World Health Organization. Health care-associated infections fact sheet. Available
at: http://www.who.int/gpsc/country_work/gpsc_ccisc_fact_sheet_en.pdf, 2016
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Risk Faktorleri

Avrupa’da yapilan cok merkezli bir calismada YBU’lerinde enfeksiyon
orani %51’e varan oranlarda bulunmustur.

Endotrakeal entlibasyon nozokomiyal enfeksiyon oranini 6-21 kat
arttirmaktadir.

SVK; tim kan dolasimi enfeksiyonlarinin yaklasik %97’sinden sorumlu
Uriner kateterizasyon nozokomiyal IYE’lari icin en blyuk risk faktori

Nazotrakeal entliibasyon nozokomiyal sinlzit icin en 6nemli risk
faktora

Enfeksiyon gelistiginde YBU’de yatan hastalarda kalis siiresi ve
maliyet artmakta

Enfeksiyon gelistiginde mortalite orani %30-50 civarinda olmaktadir.



Rapid evolution and spread of carbapenemases among

Enterobacteriaceaein Europe.
Clin Microbiol Infect 2012; 18: 413-431

Hem hastane hem de yogun bakimlarda en 6nemli faktorlerden biri patojen
mikroorganizmalarda direnc artisi.

Direnc trendleri hastaneler arasinda degisiklik gosterse de ¢cok ilaca direncli [multidrug-
resistance (MDR)] mikroorganizma siklig giderek artmaktadir.

Ozellikle YBU’lerinde direnc oranlarinin artisina katkida bulunan bir cok faktdr s6z
konusudur.

— Antibiyotiklerin asiri kullanimi (kolonizasyon-enfeksiyon ayrimi yapilmamasinin da
katkisi blylk) ,

— YBU’de uzun sireli kahs

— Vucut batlinlGguni bozan alet kullanimi (kateterler vs)
— Komorbiditelerin varligi

— izolasyon prosediirlerinde eksiklik

— Ulkeicinde ve llkeler arasinda direncli patojenlerim hizla yayilimi



Bad Bugs, No Drugs, No ESKAPE

Enterococcus faecium (VRE)
Staphylococcus aureus (MRSA)
Klebsiella pneumonia
Acinetobacter baumannii
Pseudomonas aeruginosa
Enterobacteriaceae

2008 yilindan itibaren bir grup patojen “ESKAPE” kisaltmasiyla ile
tanimlanmais.

Nozokomiyal enfeksiyonlarin 2/3’sini olusturmakta

Bu mikroorganizmalar diren¢ sorunu nedeni ile tedavide gticlik
arz etmekte

Boucher, H.W., et al., Bad bugs, no drugs: no ESKAPE! An update from the Infectious Diseases Society of
America. Clin Infect Dis, 2009. 48(1): p. 1-12.



Enterobacteriaceae’da MDR, XDR ve PDR tanimlamalariicin kriterler
1.MDR: 23 antibiyotik sinifinda 21 ajana direncli.

2.XDR: <2 antibiyotik sinifinda 21 ajana direncli

3.PDR: Yukarida gosterilen listedeki tim antibiyotiklere direncli.

4.Eger bir patojende bir antibiyotik ya da tim sinifaintrinsik direng varsa bu
antibiyotik ya da sinif listeden kaldirilarak tanimlama yapilmal



Karbapenemaz Turleri

KPC [1-10) Enterobacterioceae spp

P. aefuginaso

SME % marcescens . not plasmid
Associated.

Enterobacter spp.

NMC=A, IMI

P. oeruginesa and
Enterabactericcese spg

Pepudomonas spp.

NDM-1 Acinetabacter spp. B
Enterobacterioceac spp.

OXA A, bovmannii, P. aeruginosa, ’ D
and Enterobacterioceae spp |

KPC Klebsiella pneumoniae carbapenemase,
SME Serratia marcescensenzyme,

MNC not metallo-carbapenemase,

IMI imipenem-hydrolyzing -lactamase,

GES Guiana extended spectrum,

VIM Verona integron-encoded MBL,

NDM:-1 New Delhi metallo-B-lactamase
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Figure 1. European trends in the estimated number of bacteremias caused by methicillin-resistant Staphylococcus aureus (MRSA) and
third-generation cephalosporin-resistant Escherichia coli. Extrapolated numbers for 2003 to 2009; future trajectories based on regression
analysis for 2010 to 2015.4

Shawn H. MacVane; Journal of Intensive Care Medicine 32,
25-37.



Table 2. Ranges for the Percentage of Resistance Among Pathogens in Common ICU-Related Infections in the United States.***

% of Isolates With Resistance” /\

Fluoroquinclones Extended-Spectrum Cephalosporins® Multiple Drugs® / Carbapenem®

Enterabacter spp NR 30.1-385 1.4-4.8' 16-46
Kiebsiella pneumonioe!Klebsiella oxytoca NR 23.8-288 13.4-16.8" 11.2-12.8
Escherichia coli 31.2-41.8° 12.3-19.0 2037 1.9-3.5
Acinetehacter baumannii NR NR 63.4-77.6" 61.2-74.2
Pseudomonas aeruginesa 30.5-33.5 25.2-28.4 14.0-17.7 21.3-30.2

Abbreviations: ICU, intensive care unit; NR, not reported.

* Adapted from Sievert et al,™® National Healthcare Safety Network 2004 ta 2010.

" Central line-associated bloodstream Infection, catheter-assaciated urinary trace Infection, and ventilator-associated pneumania
* Included 4 extended-spectrum cephalospories: cefepime, ceftazidirme, cefotaxime. and ceftriaxane.

“ Defined as intermediace or resistant to = | drug in 3 of 5 classes: extended-speccrum cephalosporins (cefepime and cefrazidime). fluoroquinolones (ciprofloxacin
and levafloxacin), aminoglycosides. carbapenems, piperaciiling or piperacillin—azobactam.

* Included 2 carbapenems: imipenem and meropencm,

" Included additional extended-specoum cephalosporins (cefotaxime and ceftriaxone) and a flucroguinolone {mexifloxacin).

* Indluded 3 fMuoroquinalanes: ciprofloxacin, levafloxacin, and moxifloxacin.

" Additional class included ampicillin- sulbactam.

" Included 2 luoroquinolones: ciprafloxacin and levefloxacin.

Hneluded only cefepime and cefazidime.

Published in: Shawn H. MacVane; Journal of Intensive Care Medicine 32, 25-37.
DOI: 10.1177/0885066615619895
Copyright © 2016 SAGE Publications
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Hastane ve YBU’de izole edilen suslar

Bakteri
Gram-pozitifizolatlar
Staphylococcus aureus

KNS
Enterococcus faecalis

Enterococcus faecium

Gram-negatifizolatlar
Escherichia coli

Klebsiella pneumoniae

Acinetobacter baumannii
Pseudomonas aeruginosa
Stenotrophomonas maltophilia

Enterobacter

Proteus

izolatno. (%)
Hastane (n=24,764)
2,826 (11.4%)

2761 (11.1%)
1673 (6.8%)

945 (3.8%)

5414 (21.9%)

2320 (9.4%)
2115 (8.5%)

2230 (9.0%)
1058 (4.3%)

689 (2.8%)
449 (1.8%)

YBU (n=2711)

332 (12.3%)

168 (6.2%)
73 (2.7%)

166 (6.1%)

217 (8.0%)

246 (9.1%)
481 (17.7%)

397 (14.6%)
309 (11.4%)

86 (3.2%)
26 (1.3%)



En sik izole edilen YBU izolatlari

A. baumannii
P. aeruginosa
S. maltophilia
S. aureus
K.pneumoniae

%17.7
%14.6
%11.4
%12.3
%9.1



Hastane ve YBU izole edilen 6rnekler gére siklik

A.baumannii, P. aeruginosa, K. pneumoniae ve
S. aureus; en sik solunum yolu 6rneklerinden,

E. coli, Enterococcus faecalis ve E. faecium en sik
idrar ve safra érneklerinden

E. coli, S. epidermidis ve K. pneumoniae kan
orneklerinden en sik izole edilen etkenler

YBU’lerinde A. baumanii solunum yolu, kateter ve
kan drneklerinden izole edilen baslica etken

Enterococcus faecium, E. coli ve P.
aeruginosa YBU’lerinde idrar 6rneklerinde sik



YBU’de izole edilen MDR suslarda direnc orani
hastanede izole edilenlere gére cok daha ylksek

* MIRSA: Hastanede %67.3% vs. YBU’de
%94.3 [p < 0.001];

e XDR A. baumannii:%26.5 hastane vs. %39.1
YBU, (p < 0.001);

e XDR P. aeruginosa: %7.6 hastanede vs. %11.8
YBU’de (p < 0.01)



Prevalence of multidrug-resistant bacteria in hospital-wide, ICU, ICU-acquired, and ICU-on-
admission izolatlar

Direngli izolat sayisinin toplam izolat sayisina orani Sayi (%)

Methicillin-
resistant Staphyl/
ococcus aureus

XDR Acinetobact
er baumannii

XDR Pseudomon
as aeruginosa

ESBL-
producing Klebsi
ella pneumoniae

ESBL-

Hospital

1902/2826
(67.3)

561/2115 (26.5)

170/2230(7.6)

455/2320(19.6)

2350/5414

producing Escher (43.4)

ichia coli

ICU

313/332(94.3)*

188/481(39.1)*

47/397 (11.8)*

80/246 (32.5)*

100/217 (46.0)*

ICU-acquired

187/187(100)

154/340(45.2)

24/272 (8.8)

48/169 (28.4)

55/145(37.9)

ICU-on-
admission

61/62(98.4)

32/90(35.6)

0/113(0)

19/77 (25.0)

22/44(50.0

ICU = intensive care unit; ESBL = extended spectrum beta-lactamase; XDR = extensively drug-resistant.
*p < 0.01, for comparisons between hospital-wide and ICU isolated strains.



Table 2 Susceptibility rates of hospital-wide, ICU, ICU-acquired, and ICU-on-admission isolates

Susceptibility rate (%)

Hospital ICU ICU-acquired ICU-on-admission
Acinetobacter baumannii n=2115 n = 481 n = 340 n= 90
Amikacin 48.6 25.4* 23.2 35.6*
Trimethoprim-sulfamethoxazole 37.6 15.9* 11.2 24 .4*
Ciprofloxacin 37.4 14.2° 12.1 20.0
Piperacillin/tazobactam 39.5 16.0° 10:3 22.2
Cefaperazone/sulbactam 61.4 48.07 41.5 50.0
Ceftazidime 41.8 16.4° 14.1 27.8*
Cefepime 41.4 17.6° 13.2 25.6*
Imipenem 55.8 e 23.8 44 4**
Meropenem 55.1 3.2 24.1 37.8*
Pseudomonas aeruginosa n = 2230 n = 397 =1k n= 113
Amikacin 76.1 77.0 80.9 89.4*
Ciprofloxacin 68.5 67.7 71 64.6
Piperacillin/tazobactam 74.3 64.1 68.4 69.9
Ceftazidime 73.7 60.7% 67.3 69.9
Cefepime 74.3 67.0 73.2 69.9
Imipenem 66.2 48.17 39.3 76.1**
Meropenem 71.0 Rz 58.5 76.1**

ICU = intensive care unit.
*p < 0.001, for comparisons between hospital-wide and ICU isolated strains.
**p < 0.05, for comparisons between |CU-acquired and ICU-on-admission strains.



Table 2 Susceptibility rates of hospital-wide, ICU, ICU-acquired, and ICU-on-admission isolates

Susceptibility rate (%)

Hospital ICU ICU-acquired ICU-on-admission
Klebsiella pneumoniae n = 2320 n = 246 n= 169 n=77
Amikacin 88.3 73.3* 79.3 83.1
Ciprofloxacin 64.0 41.2° 52.7 49 .4
Piperacillin/tazobactam 78.0 48.3* 56.8 71.4*
Ceftazidime 66.7 36.9* 66.3 66.2
Cefepime 66.8 36.3% 71.6 i BE
Imipenem 99.5 98.3 100.0 100.0
Meropenem 99.5 98.3 98.2 100.0
Escherichia coli n = 5414 =217 n = 145 n = 44
Amikacin 79.4 79.4 78.6 79.5
Ciprofloxacin 31.3 12.4 15.2 20.5
Piperacillin/tazobactam 78.6 71.8 74.5 65.9
Ceftazidime 46.4 25" 68.3 50.0**
Cefepime 46.4 26.1* 60.7 50.0
Imipenem 89.2 99.3* 100.0 100.0
Meropenem 89.2 98.9* 100.0 95.5

ICU = intensive care unit.
*p < 0.001, for comparisons between hospital-wide and ICU isolated strains.
**p < 0.05, for comparisons between |CU-acquired and ICU-on-admission strains.



100 - <48 hours m>48 hours-s7 days m>7 days

90 - * %
80.4 * Xk

% of susceptible isolates

Meropenem-susceptible  Imipenem-susceptible  Meropenem-susceptible  Imipenem-susceptible
A, baumannii (n=430) P. aeruginosa (n=385)

Relationship between length of ICU stay and susceptibility rates of Acinetobacter baumanniiand
Pseudomonas aeruginosato carbapenems. *p < 0.05, for comparisons between 48 hours or less, from 48
hours up to 7 days, or more than 7 days. **p < 0.01, for comparisons between 48 hours or less, from 48
hours up to 7 days, or more than 7 days.



100 - 1248 hours ®>48 hours-s7 days ®>7 days

*
824 * %

% of susceptible isolates

Meropenem-susceptible Imipenem-susceptible Meropenem-susceptible Imipenem-susceptible
A. baumannii (n=294) P. aeruginosa (n=259)

Relationship between suscepitibility rates of Acinetobacter baumannii and Pseudomonas

aeruginosa from sputum samples to carbapenems and the length of ICU stay. *p < 0.05,
for comparisons between either 48 hours or less, from 48 hours up to 7 days, or more
than 7 days. **p < 0.01 for comparisons between either 48 hours or less, from 48 hours

up to 7 days, or more than 7 days.



National epidemiology of carbapenem-resistantand extensively
drug-resistant Gram-negative bacteria isolated from blood
samples in Chinain 2013
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Incidence of carbapenem-resistant and extensively drug-resistant strains in different clinical settings.
CRECO, carbapenem-resistant Escherichia coli; CRKPN, carbapenem-resistant Klebsiella
pneumoniae; ICU, intensive care unit; XDRAB, extensively drug-...
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Figure 1. Prevalence of Gram positive and Gram negative isolates.




MRSA, tim S. aureus izolatlarinin %65’ten fazlasini teskil etmekte.
E. faecium suslarinin %30.3’G vankomisine direncli

Extended spectrum B-lactamase ureten suslarin %53.2’si K.
pneumoniae and 50.6’si E. coli.

Karbapenem direncli K. pneumoniae suslarinda artis saptanmis
(%2.89'den %4.21’e cikmis).

A. baumannii izolatlari colistin hari¢ (%100 duyarli) diger tim
antibiyotiklere yuksek oranda direncli saptanmis.

llaveten A. baumannii izolatlarinin %80.4’G imipeneme direncli
bulunmus.

P. aeruginosa izolatlarinda imipenem direnci %36.4 olarak
saptanmis.



Table 3. Prevalence of clinical isolates.

Organisms 2011 2012 2013 2014 2015 Total(%)
Staphylococcus sp. 174 218 203 130 186 931(26.38)
Klebsiella sp. 124 143 154 140 100 661(18.73)
Acinetobacter sp. 112 96 119 107 72 506(14.34)
Pseudomonas aeriginosa 138 110 80 64 30 422(11.96)
Escherichia coli 60 65 70 84 47 326(9.24)
Enterobacter sp. 61 61 47 38 20 227(6.43)
Enterococcus sp. 31 26 14 28 18 117(3.31)
Proteus sp. 30 13 17 12 11 83(2.34)
Streptococcus sp. 18 22 12 14 16 82(2.32)
Serratia sp. 12 23 22 15 9 81(2.29)
Shigella sp. 0 0 0 30 2 32(0.90)
Providencia sp. 0 11 5 G 2 24(0.68)
Haemophilus influenzae 4 8 3 0 0 15(0.42)
Morganelia sp. 0 1 4 3 1 9(0.25)
Stenotrophomonas sp. 0 0 0 5 1 6(0.17)
Salmonella sp. 0 1 1 0 2 4(0.11)
Citrobacter sp. 1 1 0 0 0 2(0.03)




Table 5. Antimicrobial resistance of major four isolates Gram negative, stratified by year.

/\
- - ) Resistance rate (%) / Year / \

Organism/antimicrobial agent 2011 2012 2013 2014 2015 lMean\
Acinetobacter baumanii n=101 n=95 n=108 n=102 n=g69
Ticarcillin 100 95.78 98.14 98.03 95.65 97.52
Piperacillin 98.01 97.89 98.14 98.03 95.65 97.54
Ceftazidime 95.04 98.89 94 .44 95.09 95.65 95.82
Amikacin 7227 o97.89 70.37 66.66 86.95 70.82
Gentamycin 73.26 9263 84.25 91.17 95.65 87.39
Ciprofloxacin 85.14 a87.36 88.88 98.03 81.15 88.11
Pefloxacin 89.10 91.57 92.59 91.17 81.15 89.11
Trimethoprim-sulfamethoxazole 93.06 89.47 92.59 96.07 95.65 93.36
Colistin 0 0 0 0 0 0
Pseudomonas aeruginosa n=138 n=110 n=80 n= n=30
Ticarcillin 28.96 36.64 25 26.56 36.66 30.80
Piperacillin 16 246 275 8437 36.66 37.82
Ceftazidime 23.91 11.87 18.75 78.12 20 30.51
Amikacin 434 3 3.75 79.68 23.33 2282
Gentamycin 18 271 225 64.06 20 30.33
Ciprofloxacin a8 254 15 o0 o0
Pefloxacin 30 44 60 63 20
Trimethoprim-sulfamethoxazole 72.46 94.54 90 9062 83.33
Colistin 0 0 0 0 0




Klebsiella pneumoniae n=121 n=125 n=138 n=129 n=95

Ticarcillin 100 100 100 100 100 100
Amoxicillin/civulinat 66.94 88 86.95 78.29 78.94 79.82
Cefazolin 84 29 86.4 90.57 88.37 76.84 8529
Imipenem 0 0 289 465 421 235
Amikacin 23.14 6.4 25.36 2945 21.05 2108
Gentamycin 74.38 81.6 61.59 66.66 54.73 67.79
Ciprofloxacin 41.32 384 2173 48.06 33.68 3663
Trimethoprim-sulfamethoxazole 67.5 8264 74.63 68.21 26.84 6996
Colistin 0 0 0 0 0 D
Escherichia coli n=60 n=65 n=70 n=84 n=47

Ticarcillin 95 70.76 94 28 75 78.72 8265
Amoxicillin/clavulinat 41.66 92 .30 68.51 5238 68.08 64 .57
Cefazolin 46 66 100 50 67.85 51.06 63.11
Imipenem 0 0 0 0 0 0
Amikacin 6.66 13.84 285 44 04 8.51 15.18
Gentamycin 3833 66.15 18.57 2142 34.04 3570
Ciprofloxacin 43.33 2153 80 47 61 46.8 47 85
Trimethoprim-sulfamethoxazole 66.66 62.5 5230 5595 53.19 5812
Colistin 0 0 0 0 0 D




Antibiogram of Medical Intensive Care Unit at
Tertiary Care Hospital Setting of Pakistan
Cureus. 2016 Sep; 8(9): e8009.

328 hastada (%40.89%) Ureme var
265/328 (%81.5) bakteriyel izolat
64/328 (%18.5) Candida albicans.

En sik izole edilen etkenler:

— Acinetobacter baumannii (%15.3),
— Escherichia coli (%15.3),

— Pseudomonas aeruginosa (%13),
— Klebsiella pneumoniae (%10.2).


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5085829/
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Antimicrobial susceptibility of Gram-
negative organisms isolated from
patients hospitalized in intensive care
units in United States and European
hospitals (2009-2011).

Diagn Microbiol Infect Dis. 2014
Apr;78(4):443-8.



https://www.ncbi.nlm.nih.gov/pubmed/24492025

SENTRY Antimicrobial Surveillance Programi;
Ocak 2009 - Aralik 2011

YBU’lerinden izole edilen 5989 bakteriyel izolat
— 3445 ABD,
— 2544 Avrupa

YB disi 17,244 izolat (9271 ABD, 7973 Avrupa) ile
kiyaslanmis.

YBU’de en sik izole edilen etkenler; Escherichia coli,
Klebsiella spp., ve Pseudomonas aeruginosa

Ardindan Enterobacter spp., Serratia spp.,
Haemophilus influenzae, Acinetobacter spp., ve Proteus
mirabilis.



ESBL (+) E. coli ve Klebsiella spp.

YBU’den izole edilen E. coli suslarinda ESBL oranlarinda artis sézkonusu;
— ABD; %13.7,
— Avrupa %16.6
Amikacin (%90.5-94.8% duyarl),
Kolistin (%99.8-100.0 <2 pg/mL inhibe edilmekte),
imipenem (%95.5-96.0),
Meropenem (%95.4-95.8),
Tigecycline (%96.3-98.0%) Klebsiella spp. suslarina iyi etkinlik gostermekte
ESBL-fenotipi hem E. coli hem de Klebsiella spp. turlerinde artis gostermekte.

Klebsiella spp. suslarinda Avrupa’da artis s6zkonusu (2009'da %27.5 iken 2011’de
%41.8’e cikmistir; P=0.015 ve odds ratio = 0.89 [95% confidence interval, 1.13-
3.18]).



 ABD’de Klebsiella suslarinda meropenem

duyarhlig! artarken Avrupa’da ciddi oranda
azalmis;

— 2009°da %100 iken
— 2011’de %89.7’a dusmus.

e P. aeruginosa suslari;
— Sadece kolistin (99.4%) ve

— Amikasin (ABD'de %97.3, Avrupa’da %84.9)
duyarl.



Pathogens and antimicrobial susceptibility profiles in
critically ill patients with bloodstream infections: a

descriptive study
CMAJ Open. 2016 Oct-Dec; 4(4):E569—E577

* “Bacteremia Antibiotic Length Actually
Needed for Clinical Effectiveness’ kapsaminda
yapilan,

* Kanada’da 13 YBU’nin dahil oldugu bir calisma


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5173462/

% of organisms

35.0

30.0 - Y A
A
25.0 A A
A
20.0 - ~
150 1 &
A
@ ® v
10.0 - v A
@ & l
A ©
2 | =
0.0 Y ¥ Y Y
» o Q S Q o2 2> L &
9 N g S g $ & ¢ S Q X
¢ S £ S é\fzf’ & &o(‘\ © & . oe\‘e o
< d i o & & " W
9 %) s o ¥ 0 0
0 A G Q \
) =3 R @ ¢
<’/° Q’(\ 6"\

13 Yogun Bakim Unitesinde izole edilen
patojenlerin dagilimi.
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13 YBU’de yiiksek derecede direncli (n=145)
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confidence intervals.
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M. ROCCO 4, M. VENDITTT!

'Department of Public Health and Infectious Diseases, “Sapienza” University of Rome, Rome, Italy; *Department of
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TasLe IL—Distribution of microarganisms responsible for ICU-acquired laboratory confirmed bloodstream infection.

2000-2007 Period 2010-2012 Perind Toeal
Microorganism P
[solates % lsolates B Isolates Oy
MRSA 32 {14.92%%) 2 {1.7%) 34 (10.3%) <0.0001*
MSSA 5 (2.3%) 2 (1.7%) 7 (2.1%%) 1.00*
CNS-MR 56 (26.3%) 17 (14.9%) 73 (22.2%) 0.02
CNS-MS 5 (2.3%) - - 5 (1.5%) -
Enterococcus spp. 2 (0.9%) 3 (2.6%) 5 (1.5%) 0.35*
E. fdfmﬁf 13 (6.1%) 3 (2.6%) 16 (4.99%) 0.19*
E. faecizum 5 (2.3%) 4 (3.5%) 9 (2.7%) 0.72*
Total Gram+ 118 (55.1%) 3] (26.9%) 149 (45.3%) <(.0001
A. baumannii 16 (7.5%) 23 (20.0%) 39 (11.8%) <0.001
Aeromonas spp. 1 (0.50%) - 1 (0.3%) -
Citrobacter freunds T - 1 (0.9%) I (0.3%) s
Enterobacter spp. T 5 (2.3%) 3 {2.6%) 3 (2.4%) 1.00%
F coli T 5 (2.3%) I ((.9%) [ {1.8%) 0.70*
Klebsiella Spp. T 12 (5.6%) 36 (31.3%) 48 (14.6%) <0.0001
| (KPC-CR-Kp) * 31# (27.0%6)% 31# (0,497 -
Morganella spp. 1 (0.5%) 1 (0.9%) 2 (0.6%) 1.00*
Proteus spp. | ] (0.99%) 3 (2.6%) 5 (1.5%) 0.35*
Providencia spp. 1 2 (0.9%) — - 2 (0.6%) .
I aeruginosa 29 (13.6%) 12 (10.4%) 41 (12.5%) 0.41
5. maltophilia 7 (3.3%) - - 7 (2.19%) -
S, marcescens ¥ 6 (2.8%) = - G (1.8%) -
All Enterobacteriaceae 33 (15.4%) 45 (39.1%) /8 (23.7%) <(.0001
[Total Gram- 86 {(40.2%) 80 (69.6%) 166 (50.5%) «<0.0001
Candida spp- 10 (4.7%) 4 (3.5%) 14 (4.2%) 0.78*
TOTAL 214 100,0% 115 100,0% 329 100.0%

MRSA: Methicillin resistant 5. aurens; M55A: Methicillin susceprible 5. aurens CNS-MR: merhicillin resistant coagulase negative staphylococci;
CNS-MS: Methicillin susceptible coagulase negative staphylococct; T Enterobacteriaceae; FKPC-CR-Kp strains are a subgroup of the overall Kleb-
siella.

P values are obtained using the ¥2 corrected test except when indicated by (*) which are obtained from the Fisher exacr test.




Toplam 329 izolat:
« 214’0 2000-2007 arasinda
« 115’1 2010-2012 arasinda.
2. periyotta;
« Gram-pozitiflerde azalma (55.1% vs. 26.9%; P<0.01)
« Gram-negatiflerde artis (40.2% vs. 69.6%; P<0.01).
L K-KDI’larinda Stafilokoklar:
« 2000-2007 arasinda %45.8
« 2010-2012 arasinda %18.3

Enterobacteriaceae’da dramatik artis (15.4% vs. 39.2%;
P<0.01),

« Ozellikle Klebsiella spp. (5.6% vs. 31.3%; P<0.01).



= LK-KDI enfeksiyonlarinda;

» Gram-pozitiflerin oraninda azalma (56.8% vs.
51.6%),

= Gram-negatiflerde artis (41.9% vs. 60.0%;
P<0.03),

= Ozellikle Enterobacteriaceae’da artis var
(RR 2.13; 95% CI 1.21 - 3.73; P<0.01).

» Enterobacteriaceae Uyelerinde MDR artigi ¢cok
fazla (51.5% vs. 73.3%).



Original Article

Gram-negative bacilli causing infections in an intensive care unit of a
tertiary care hospital in Istanbul, Turkey

Seniha Senbayrak Akcay’, Asuman Inan', Simin Cevan?®, Ayse Nilufer Ozaydin®, Naz Cobanoglu?, Seyfi
Celik Dzyureﬂ, Sebahat Aksaray™

! Department of Infectious Diseases and Clinical Microbiology, Haydarpasa Numune Educafion and Research
Hospital, Uskudar, Istanbul, Turkey

* Department of Microbiology and Clinical Microbiology, Haydarpasa Numune Education and Research Hospital,
Uskudar, Istanbul, Turkey

* Department of Public Health, Marmara University, Faculty of Medicine, Uskudar, Istanbul, Turkey

2004-2001 yillan arasinda toplam 5.690 Gram negatif bakteri izolat
v’ Solunum yolu; %76.5

v' Kan kalturt; %12.1

v’ Idrar; %11.4

= A, baumannii ; %37.3

= P ageruginosa; %30.3
=  FEnterobacter spp. ; %10.4%,
= F. coli ;%10.4%),

Klebsiella spp. ;%8.9 J Infect Dev Ctries 2014; 8(5):597-604.



MDR A. baumannii izolatlari;

— 2004’te %18.7 iken

— 2011’de %69’a ¢cikmis (p < 0.0001),
MDR P. aeruginosa izolatlari ise;

— %1.5’'ten %22’ye cikmis (p < 0.0001).

Karbapeneme direncli Klebsiella izolatlari 6zellikle 2010
vilinda ani artis gostermis ve %20 civarina ¢cikmis.

ESBL-Ureten Enterobacteriaceae orani 2011 yilinda en
ylUksek dizeyde;

— E. coli’de %50
— Klebsiella suslarinda %80.



Akcay et al. — Antibiotic Resistance Gram Negative ICU

Table 4. Comparison of 2004 and 2011 antibiotic resistance of 4. baumannii

Antibiotic Resistance (%0) Resistance (%0) p value OR 95% CI
2004 2011

IMP 21.9 92.9 < 0.0001 0.02 0.04-0.11

MEM 234 042 < 0.0001 0.02 0.04-0.11

AK 37.5 70.2 < 0.0001 0.26 0.21-0.52

CES 1.6 92.0 < 0.0001 0.00 0.00-0.03

CIP 022 08.2 0.021 0.22 0.17-0.68

IMP: imnupenem: MEM: meropenem; AK: amikacin; CES: cefoperazone-sulbactam: CIP: ciprofloxacin
Statistical analyvses were calculated using EPI-INFO version 3.5.1

Table 5. Comparison of 2004 and 2011 antibiotic 1‘esistance|of P. aeruginosa

Antibiotic Resistance (%0) Resistance (%) p value OR 95% CI
2004 2011

IMP 248 48.8 < 0.0001 0.35 0.22-0.39
MEM 248 46.1 < 0.0001 0.39 0.42-0.75
TZP 47.8 56.2 0.106 0.71 0.65-1.04
AK 1.9 23.0 < 0.0001 0.07 0.04-0.36
CAZ 33.8 53.0 < 0.0001 0.45 0.48-0.81
CIP 72.0 47.9 < 0.0001 2.79 1.40-2.46

IMP: smmpenem: MEM: meropenem; TZP: tazobactam-piperacilin; AK: smukacin; CAY: ceftazidime; CIP: ciprofloxacin
Statistical analyvses were calculated using EPI-INFO version 3.5.1



Rev Bras Anestesiol. 2013;63(1):73-84

REVISTA AL DE

ANESTESIALEM: | A

BRASILEIRA DE e
ANESTESIOLOGIA  mmoenmmmasn

SCIENTIFIC ARTICLE

Three-Year Evaluation of Nosocomial Infection Rates of the ICU

Necla Dereli ', Esra Ozayar ', Semih Degerli* ', Saziye Sahin ', Filiz Koc ?

1. Anesthesiology and Reanimation Department, Ankara Kecioren Training and Research Hospital, Turkey
2. Infectious Diseases Department, Ankara Kecioren Training and Research Hospital, Turkey
Received from Ankara Kecioren Training and Research Hospital, Turkey.

Submitted on December 30, 2011. Approved on March 20, 2012.



Anestezi YBU

* 3 (4?)yilhk strede takip edilen hastalar

e Hi orani;
— 2007'de %53
— 2008'de %29.15
— 2009'da %28.85
— 2010'da %16.62

* En sik saptanan Kan Dolasimi Infeksiyonu (KDI)



Gram negatifler; % 54.86,

Gram pozitifler; % 24.55, ,

Candida spp. ; 19.43%.

S. aureus’larin metisilin direnci; %61.54

E. coli ve Klebsiellalarda ESBL orani; %48.72.



19.43% Candida spp.

6.86% Klebsela spp.

7.43% Stafiloccocus aureus

1429% Pseudomonas aurgmoss

—

13.71% Coagulasenegative
staphylococei

12.57% E. Coli

20% Acinelobadcter spp.
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KAYSERI EGITIM VE ARASTIRMA HASTANESI DAHILIYE YOGUN BAKIM
UNITESI’'NDE 2013 YILINDA GELISEN HASTANE INFEKSIYONLARININ
DEGERLENDIRILMESI

Funda GOZUTOK!, Fatma MUTLU SARIGUZEL?, Berna AYDIN!, Deniz KAMALAK GUZEL?,
Inci KILICY, Saadet GENCASLAN?, Ilhami CELIK!
‘Kayseri Egitim ve Arastirma Hastanesi, Infeksiyon Hastaliklar ve Mikrobiyoloji Boliumii, KAYSERI
*Kayseri Egitim ve Arastirma Hastanesi, Tibbi Mikrobivoloji Boliimi, KAYSER]

1.070 hasta, 3.590 hasta glint, 190 hastane infeksiyonu
Hastane infeksiyonu hizi: % 17.7,

Hastane infeksiyonu insidans dansitesi: %0 52.9

% 41.5% KI-US|,

% 27.8’si LK-KDI,

% 16.8’i SKI-KDI

% 11’ VIP



Tablo 1. Hastane infeksiyonu etkenlerinin spesifik bolgelere gire dagilinn.

Mikroorganizmalar ﬁ (%) \ Ki-Usi LK-KDI SVK-KDI ViP YDI NP CAI
KINS 43 (22.6) 2 31 10

S.aureus 9 (4.7 - = 3 2

Enterococcus spp. 31 (16.3) 19 3 8 1 1
A.baumannii 30 (15.7) 6 3 7 13

E.coli 29 (15.2) 20 5 3 1

P.aeruginosa 8 (4.2) 7 1

K.pneumoniae 6 (3.1) 3 2 1

E.aerogenes 1 1

E.cloacae 1 1

K.oxytoca 1 1

M.morganii 1 1 1
Maya 30 (15.7) 20 5 2 1 1 1

Toplam etken }Klﬂl]/ 79 53 32 21 3

*KI-LISI: Kateter iliskili tiriner sistem infeksiyonu, LK- KDI: Laboratuvar kanith kan n’alrrgmar infeksiyoni,
SVK- KDI: Santral veniz kateter iligkili kan dolasim infeksiyonu, VIP Ventilator iliskili pndmoni
YDI: Yumusak doku infeksiyonu, NP: Nozokomiyal pnémoni, CAI: Cerrahi alan infeksiyonu, KN5: koagiilaz negatif stafilokok.



Tablo 2. Gram pozitif bakterilerde antibiyotik direnci (% ).

Antbiyvotik KINS Enterococcus spp. S.aureus
n:43 n:31! n:9
Vankomisin 0 0
Teikoplanin 0 9.6 0
Linezolid 0 0 0
Penisilin 95 100 88.8
Eritromisin 83.7 458.3 55.5
Ampisilin - 58 -
TMP-SMX- 22.8 - 33.3
Siprofloksasin 78.3 - +=
Moksifloksasin 43.2 +-=
Gentamisin 47.8 33.3
Streptomisin - -
Klindamisin 68.4 33.3

1: 31 enterokok susunun 11°i kandan izole edilmis, bu suslarda
yiliksek diizey gentamisin ve streptomisin direnci bakilmstir.

2: TMP-SMX: Trimetoprim-siilfametoksazol.



Tablo 3. Gram negatif bakterilerde antibiyotik direnci (%).

Antibiyotik  Abaumannii E.coli Paeruginosa K.pneumoniae

n:30 n:29 n:8 n:6
Ampisilin - 72.4 - -
AMC! 100 68.9 - 50
Seftazidim 96.6 83.3 25 83.3
Seftriakson 100 83.3 - 83.3
Sefepim 96.6 83.3 37.5 66.6
PTZ? 44.8 50 66.6
Meropenem 6.8 25 16.6
imipenem 6.8 25 16.6
Amikasin 16.6 25 50
Gentamisin 290 30 25 33.3
Siprofloksasin 100 58.6 25 50
Levofloksasin 100 - 25 .
TMP-SMX* 16.6 62 - 50
Kolistin 0 - 0 -
Tigesiklin 8.3 - - g

'AMC: Amoksisilin/ Havulanik asit, *PTZ: Piperasilin/ tazobaktam,
TTMP-5MX: Trimetoprim-siilfametaksazol.
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Izole edilen suslarin yodun bakim
Unitelerine gére dagilimi

Acinetobacter P. aeruginosa | Klebsiella spp. Proteus spp.
baumanni

162 (38,8) 110 (23,6) 70 (15) 49 (10.5) 26 (5,6)
Genel cerrahi 13 (24) 25 (46.3) 9 (16.7) 7 (13) 0(0.0)
16 (15.7) 49 (48) 15 (14,7) 20 (19.6) 2 (1.96)
Beyin cerrahi 22 (32,3) 21 (30,1) 15 (22) 7(10,3) 3 (4,4)
Dahiliye 75 (28) 133 (49,6) 29 (10,8) 14 (5,2) 17 (6,3)

Kardiyoloji 3(7) 27 (62,8) 8 (18,6) 2(4,6) 3(7)




Izole edilen suslarin enfeksiyon bélgelerine

gore dagilimi

105 (36.1)

A. baumanni | P.aeruginosa
n (%) n (%)

Endotrakeal -
aspirat
Toplam 291 (100.0)

E. coli Klebsiella
n(%) Spp.
n (%)
31(21.2)  75(20.6)  35(35.4)
10 (6.8) 11 (3.0) 4 (4.0)
60 (41.1)  261(71.7) 45 (45.5)
7 (4.8) 0 (0.0) 0 (0.0)
38(26.0) 17(4.7)  15(15.2)
146 (100.0) 364 (100.0) 99 (100.0)

Proteus spp.
n (%)

14 (27.5)
4 (7.8)
28 (54.9)
0(0.0)

5(9.8)

51(100.0)



Yillara gore suslarin Meropenem duyarliligi

2013
n (%)

2014
)

Acinetobacter baumanni

. Duyarli
. Direncli
Pseudomonas aeruginosa
. Duyarli
. Direncli
E. coli

. Duyarli
. Direncli
Klebsiella spp.
. Duyarli
. Direncli
Proteus spp
. Duyarh
. Direncli

4 (3.0)
131 (97.0)

42 (53.2)
37 (46.8)

176 (94.1)
11 (5.9)

34 (64.2)
19 (35.8)

20 (90.9)
2(9.1)

1(0.6)
155 (99.4)

50 (74.6)
17 (25.4)

171 (96.1)
7 (3.9)

20 (43.5)
26 (56.6)

28 (96.6)
1(3.1)

0.1

0.05

0.4

0.04

0.4



Yillara gére suslarin imipenem duyarlilig)

I - - L
n (% n (%

. Duyarl 4 (3.0) 1 (0.6)

. Direncli 131 (97.0) 155 (99.4) 0.128
. Duyarl 42 (53.2) 50 (74.6)

. Direngli 37 (46.8) 17 (25.4) 0.007
Eeoli

. Duyarli 176 (94.1) 171 (96.1)

. Direncli 11 (5.9) 7 (3.9) 0.390
. Duyarl 33 (62.3) 20 (43.5)

. Direngli 20(37.7) 26 (56.5) 0.039
. Duyarli 20 (90.9) 26 (89.7)

Y birengi 2(9.1) 3(10.3) 0.396



Yillara gore suslarin Kolistin duyarliligi

2013
n (%)

2014
n (%)

Acmetobacter baumanni

. Duyarli
. Direncli
. Duyarli
. Direncgli
I
. Duyarli

. Direncli

130(100.0)
0(0.0)

74 (96.1)
3(3.9)

187 (100.0)
0(0.0)

155 (99.4)
1(0.6)

67 (100.0)
0 (0.0)

178 (100.0)
0(0.0)

0.4
0.1

0.3



Yillara gére suslarin Ertapenem duyarliligi

2013
n (%)

2014
n (%)

. Duyarh
. Direncli

179 (95.7)
8 (4.3)

32 (60.4)
21 (39.6)

19 (86.4)
3(13.6)

170 (96.0)
7 (4.0)

14 (30.4)
32 (69.6)

27 (93.1)
2 (6.9)

0.9

0.005

0.4



2015-2016 Yillari Hastanemiz YBU Verileri

A.

baumanni

n (%)

Anestezi YBU [BFAAEEN

Beyin Cerrahi

VB 38(11.2)

DENTERTELTE 56 (16.4)

Genel
Cerrahi YBU
Kalp Damar
Cerrahi YBU
Kardiyoloji

YBU 7(2.1)

8(2.4)

4(1.2)

\ELIGILTIAY ]V 51 (15.0)

Yanik YBU [EGEY

Toplam

340(100)

58 (36.2)

15 (9.4)

28 (17.4)

11 (6.9)

7 (4.4)

10 (6.3)

27 (16.9)

4 (2.5)

160 (100)

Klebsiella

spp.
n (%)

65 (50.8)

14 (10.9)

17 (13.3)

2(1.6)

1(0.8)

5(3.9)

24 (18.7)

0 (0)

128 (100)

Enterekok

spp.
n (%)

44 (47.8)

10 (10.9)

11 (12.0)

4 (4.3)

1(1.1)

4 (4.3)

18 (19.6)

0 (0)

92 (100)

P.

aeruginos

n (%)

34 (47.9)

9(12.7)

9 (12.7)

0 (0)

0 (0)

8(11.2)

11 (15.5)

0 (0)

71 (100)

12 (28.6)

7 (16.7)

5(11.9)

1(2.4)

0 (0)

3(7.1)

14 (33.3)

0 (0)

42 (100)

n (%)

7 (18.4)

3(7.9)

7 (18.4)

0 (0)

0(0)

8(21.1)

13 (34.2)

0(0)

38 (100)

S. aureus

n (%)

5(31.3)

1(6.2)

5(31.3)

0 (0)

0 (0)

4 (25.0)

0 (0)

1(6.2)

16 (100)



2016 Anestezi YBU

Izole edilen candida tiirleri
Oran (%)

C. albicans

45.6
C. parapsilosus complex
parap P 24.6
C. glabrata
10.5
C. tropicalis
10.5

Candida spp. o



Acinetobacter Klebsiella Pseudomanas Enterekok Stafilakok

baumannii pneumoniae aeruginosa spp. aureus

Antibiyotik

Direngli Direngli Direngli Direngli Direngli Direngli Direngli
% % % % % % %

Amikasin @~ [EPES 25 26 0 - 100 100
Ampiciin ~~ [FO0) 97.1 - 66.7 47.8 - -
94.1 92.6 50 90.9 33.3 85.7 100
100 83.4 77.1 66.7 - -

: : : : : 83 33
Gentamisin [ 51.7 18.1 27 61.1 69 71.4
imipenem [ 81.7 53.7 5.6 : : .
96.5 80.8 30.8 . 27.3 - 25
Linezoid |8 - - - 14.3 14.3 33.3
97.7 71.2 39.4 12.5 - - .
Methiciln B : : : : 85.8 769
Netilmisin =~ [ELE 65 54.5 80 : i i
93.1 88.9 333 40 . i i
9.3 87 36 76.5 : : .
95.1 75 30.9 0 - - -
100 82.3 0 84.2 E - i
96.5 76 35.4 - 57.7 83.3 60

. . - - 17.1 13.3 50
100 : : : 143 : :
Trimetoprim- 80 62 50 613 . 25 9.1
: : : : 157 0 10



Karbapenem Direnci

Karbapenem Direnci Direngli Direngli

n (%) n (%)

Acinetobacter baumanni 41 88
(n=340)
Klebsiella pneumoniae 13 29
(n=124)

Pseudomonas aeruginosa Wi 9

(n=67)

Enterobacter spp. (n=26) [ 4

Pseudomonas spp. (n=4) 0 1




Kolistin Direnci

2015 Yili 2016 il

Duyarli Direncli Duyarli Direncli

n (%) n (%) n (%) n (%)
Acmetobacter 164 (98.2) 3(1.8) 133 (97.8) 3(2.2)

baumanni (n-340)

Klebsiella %31
pneumoniae




Acinetobacter Klebsiella Pseudomanas Enterekok Stafilakok

baumannii pheumoniae aeruginosa spp. aureus

Antibiyotik

Direngli Direngli Direngli Direngli Direngli Direngli Direngli
% % % % % % %

[ Amikasin =~ [E2E 25 26 0 - 100 100
100 97.1 - 66.7 47.8 - -
Ampicilin-Sulbaktam 94.1 92.6 50 90.9 333 85.7 100
Aztreonam 100 83.4 77.1 66.7 - -
Daptomisin - - - - - 8.3 33.3
78.5 51.7 18.1 27 61.1 69 71.4

96.9 81.7 53.7 5.6 = = -
Kolistin [Pk 225 0 - . . i
Levofloksasin 96.5 80.8 30.8 - 27.3 - 25

Linezoid = - - - 14.3 14.3 33.3
Meropenem 97.7 71.2 39.4 12.5 - - -
= - - - - 85.8 76.9
94.3 65 54.5 80 - - -
Piperasilin-Tazobaktam [cEH! 88.9 333 40 - - -
[Sefepim LK 87 36 76.5 - - -
Seftazidim ~ [ECK 75 30.9 0 - - -
100 82.3 0 84.2 - - -
Siprofloksasin 96.5 76 35.4 - 57.7 83.3 60
Teikoplanin S - - - 17.1 13.3 50
Tigesiklin 100 - - - 14.3 - -
Trimetoprim- 80 62 50 61.3 - 25 9.1

Sulfametaksozol
Vankomisin - - - - 15.7 0 10
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Colistin resistance in Carbapenem-resistant Klebsiella pneumoniae strains.
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Abstract

Ohjective: Becawse of the increase in the infection: cawsed by carbapenem-resistant Klebsiella
poeaemonine carbapenemase (EPClproducing K prermenige 3 eowadays colistin is osed  more
freqquently, In this study, the firstly detected colistin resistance in earbapenein-resistant KPC-producing
K presmontae steains were evaluated.

Material and methods: For identifleation and susceptibilioy testing: VITER 2 Compact (bloMérkeus,
Framce) have been wsed. Because of reslstance: MIC: were studled with gradient test method in
Microbiology Reference Laboratory, Foblic TTealth Institution of Turkey, Ministry of ealth, Ankara,
Turkey for confirmation. The presence of carbapenem resistance genes (ORAZY, NIDML, OXA4E, KPC,
YIM we IMFP | was investigated by Polymernse Chain Reaction (FCR) method. Puolsed Field el
Eleciraphoresis (PFGE)] method was vaed to determine the clonal relationships between stenins. PCR
and PFGE pests have been siudied in Molecular Microbiology Research and Application Laboratory
Department of Microblology Reference Laboratories, Public Health Institution of Turkey, Minlstry of
Health, Ankara. Turkey.

Results: All strains were resistanes for carbapenems and colistin Two of four strains were isolated from
patients hospitalized in intensive care and two of them were isolated from patients hospitalized in clinies,
Resispanes (o carbapenems were confirmed genotvpically. Twe sivoins isoloted from patients in clinies
were positive for NDM1 and OX-48, and isolotes foom patients in intensive care unit were positive for
only OXA-48 carbapenem genes. FFGE tvping method described two clones that have a relationship
with each other. The strains in which NI and O%A-48 were together positive were in one clone and
O% A=43-positive sirains were in other clone.

Conclusion: The emergence of colistin resistant sirains is a very important problem due to decrease of
trentooent oplions (or infections cnosed by ocarbapenem-resisinnl kPO prosfecimg A peeneenonnine.
Caolistin sloald not be used alone, coanbinntion thernpy shoald e prefeced.
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