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PSEUDOMONAS aeruginosa




Dogada; su ve bitki bakterisi

Hastane disinda nadir

— Otitis eksterna ve cilt enfeksiyonlari
Immunstprese

— Notropenik - sepsis

Yogun bakim hastalari

— Ventilator iliskili pnomoni,

— Kateter iliskili kan-dolasim enfeksiyonlari
Kistik fibrozis

— PnoOmoni

— Solunum yolu kolonizasyonu



Problem

e Hayati tehdit eden infeksiyonlar (Mortalite
%18-31)

e Uzayan tedavi ve maliyet artisi
— Cogul direnc
— Tedaviye tolerans ve tedavi basarisizliklari

McGowan JE. AJIC 2006



Epidemiyoloji



Table 4.7: Pseudomonas aeruginosa: number and percentage (%) of Iinvasive isolates with resistance to

piperacillin(¢tazobactam), ceftazidime fluoroquinolones, aminoglycosides, carbapenems and combined resistance®,
including 95% confidence intervals, by country, EU/EEA countries, 2011

Piperacillint
tazobactam

Austria
Belgium
Bulgaria
Cyprus

Czech Republic
Denmark

Estonia
Finland
France
Germany
Greece
Hungary
lceland
Ireland

Italy

Latvia
Lithuania
Lizembourg
Malta
Netherlands
Norway
Poland
Portugal
Romania
Slovakia
Slovenia
Spain
Sweden
United Kingdom

| N | %R(os%C) | N | %R(es%C) | N | %R(os%C) | N | %R(s%C) | N | %Ros%) | N | %R(g5%0) |

228
376
43
31
£48
405
3
164
1572
386
923
399
7
172
233
11
30
i1
42
391
142
191
322
6
264
118
833
il
557

13.6 (11-17)
15.4 (12-19)
23.3 (12-39)
19.6 (10-33)
22.1(18-26)
5.4 (3-8)
0.0 (0-71)
14.0 (9-20)
22.5(20-25)
14.8 (11-19)
31.1 (28-34)
10.7 (B-13)
5.9 (0-29)
2.90(1-7)
21.9 (17-28)
5.1 (0-41)
13.3 (4-31)
15.6 (5-33)
23.8 (11-38)
6.4 (4-9)
4.9 (2-10)
31.4 (25-39)
15.0 (16-23)
66.7 (22-96)
1.3 (35-47)
12.7 (7-20)
6.4 (5-8)
4.2 (27)
4.3 (3-6)

498
417
39
5
448
402
g
168
1466
§1:1
230
604
17
181
303
b |
23
32
42
434
146
142
526
B
248
118
836
378
578

10.6 (8-14)
8.9 (6-12)
30.8 (17-48)
73.5(13-37)
20.3 (17-24)
5.2 (3-8)
0.0 (0-60)
8.3 (5-14)
16.0 (14-18)
9.1(6-12)
37.4 (34-41)
11.9 (9-15)
5.9 (0-29)
4.4 (2-9)
16.2 (12-21)
9.1 (0-41)
20.7 (8-50)
9.4 (2-25)
11.9 (4-26)
4.6 (37)
3.4 (1-8)
23.2 (17-31)
15.2 (12-19)
62.5 (24-91)
25.0 (20-31)
7.6 (8-14)
8.2 (711)
5.3(3-8)
4.8 (37)

|
397
&7
ik
448
403
16
185
1554
385
933
599
16
iFg)
18
12
30
32
42
434
147
194
516
B
264
118
838
344
585

18.6 (15-22)
21.2 (17-26)
29.8 (17-45)
137 (6-26)
33.9 (30-39)
6.9 (5-10)
6.3 (0-30)
14.6 (10-21)
27.0 (25-29)
18.2 (14-22)
38.8 (36-42)
20.4 (17-24)
6.3 (0-30)
6.1(3-11)
26.1(21-31)
25.0 (5-57)
16.7 (6-35)
18.8 (7-36)
19.0 (3-35)
7.1 (5-10)
5.4 (2-10)
30.4 (24-37)
25.6 (22-30)
75.0 (35-97)
58.7 (53-65)
9.3 (5-16)
24.2 (21-27)
5.8 (4-9)
6.2 (4-8)

335
332
48
51
448
&04
14
1
1558
§1:1
935
605
17
181
rg
12
30
32
42
434
147
131
526
9
264
118
839
234
530

13.3 (11-16)
14.2 (11-18)
33.3 (20-48)
15.7 (7-29)
24.1 (20-28)
2.2 (1-4)
0.0 (0-23)
3.6 (27)
21.0(15-23)
1.7 (9-15)
37.8 (35-41)
17.9(15-21)
0.0 (0-20)
3.9 (2-8)
20.4 (16-26)
25.0(5-57)
13.3 (4-31)
15.6 (5-33)
33.3 (18-48)
4.6 (37)
0.0 (0-2)
33.5 (27-41)
15.2(12-19)
66.7 (30-93)
50.8 (45-57)
7.6 (4-18)
18.7 (16-22)
0.9 (0-3)
3.4 (2-5)

536
459
48
51
448
403
12
n
1622
386
200
604
17
180
316
12
30
32
&2
431
148
184
505

249
118
B39
390
540

13.6 (11-17)
10.7 (8-14)
29.2 (17-44)
43.1 (29-58)
13.2 (10-17)
5.5(3-8)
8.3 (0-38)
10.4 (7-15)
20.0 (18-22)
9.8 (7-13)
54.0 (51-57)
21.2 (18-25)
5.9 (0-29)
6.1(3-11)
20.6 (16-25)
8.3 (0-38)
20.0 (8-39)
15.6 (5-33)
23.8(11-38)
3.5(2-6)
£.1(2-9)
24.5 (18-31)
15.8 (16-24)
66.7 (30-93)
30.5 (25-37)
23.7 (16-32)
16.3 (14-19)
7.7 (5-11)
5.6 (4-8)

537
417
48
51
448
404
12
185
1621
387
935
604
17
181
313
12
30
32
42
434
148
194
525

265
118
B39
79
587

10.6 (8-14)
11.0 (8-14)
25.0 (14-40)
19.6 (10-33)
21.2 (18-25)
3.2 (2-5)
0.0 (0-26)
5.9 (3-10)
18.9 (17-21)
7.2 (5-10)
38.4 (35-42)
12.3 (10-15)
5.9 (0-29)
3.3(17)
17.3 (13-22)
8.3(0-38)
10.0 (2-27)
15.6 (5-33)
23.5(11-38)
3.0 (2-5)
1.4 (0-5)
25.8(20-33)
16.2 (13-20)
66.7 (30-93)
39.6 (34-46)
10.2 (5-17)
12.6 (10-15)
1.8 (1-4)
2.6 (1-4)
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http://www.ecdc.europa.eu/en/activities/surveillance/EARS-Net/database/Pages/tables_report.aspx



P.aeruginosa karbapenem direnci

Yillar | Tarkiye geneli %
2006 28.6

2007 7.9

2008 19.8

2009 21.0

2010 31.1

Ulusal Hastane Enfeksiyonlari Stirveyans Agi (UHESA)




P.aeruginosa karbapenem direnci

Yillar | Turkiye geneli % |Universite hastaneleri %
2006 28.6 33.33
2007 /.9 33.33
2008 19.8 33.1
2009 21.0 33.0
2010 31.1 35.8




Me.U.Saglik Uygulama Arastirma Merkezi

Yillar Tum infeksiyonlarda Bakteriyemide %
direnc %

2008 29.66 4.49

2009 33.33 5.77

2010 37.00 5.96

2011 44.83 5.71

2012 32.38 4.34




Direnc¢ Epidemiyolojisi

 PER-1 (ESBL) ve VIM-1 / VIM-2 (metallo-R-
laktamaz)
— Atilla A, et al. Mikrobiyol Bul. 2012: PER-1 %56.4

— Aktas Z, et al. Mikrobiyol Bul. 2012: PER-1 %11, Mex-R
%52

— Sarac G. Mersin Un Tip Fak Uzmanlik Tezi: VIM-1 %40

— Yakupogullari V, et al. J Antimicrob Chemother. 2008:
PER-1 ve VIM-2

e Defektif OprD

— Mac Aogain M, et al. Clin Microbiol Infect. 2012:
23/27 (salgin nedeni olan suslarda)



Tedavi seceneklerinde kisitlilik

* Antipseudomonal antibiyotikler
— Piperasilin (tazobaktam), Tikarsilin (klavulanat)
— Seftazidim, Sefaperazon (sulbaktam)
— Amikasin
— Ciprofloksasin
— Meropenem, Imipenem
* Intrensek direnc, kazanilmis ve adaptif direnc;
tedavi basarisizliklarina neden olur



Direng Stablite | Ge¢i | Cevreyle | Mekanizma Genetik
S baglanti yapi
intrensek + + - Dis membran crc, lon,
permabilitesinde azalma pSrA
B-laktamaz yapimi
Efluks pompa fazla calismasi
Kazanilmis + + - Horizontal veya mutasyonel | ampD,
Alinmada azalma veya efluks | gyrA, nalA,
artmasi nfxB, cbrA,
MBLs
Adaptif - - + RB-laktamaz yapim artisi ampC,
Efluks pompa fazla calismasi | mexZ, phoQ

Duzenleyici genlerin
etkilenmesi




Intrensek direnc

Hlcre duvar yapisi- Hucre icine girmesi zorlastirir

EXTRACELLULAR SPACE
Antibiotic

*Porin yapisi;

Table 2. Outer-membrane permeability of nonfermentative species.

Relative outer-
membrane
Fﬂnllﬂﬂbilit}" - 1 PERIPLASMIC SPACE
Species (%) Major Adjunct

Eschericia coli 100 OprF, OmpC LamB, PhoE, OmpG, CE1248 porin
Pseudomonas aeruginosa | -8 OprF OprB, OprC, OprE, OprD
Burkholderia cepacia 11 OpcPO OpcS

Stenotrophomonas maltophilia 3-5

eKucuk yapili OprF hicre icine girisini yava§lat|r
*Minimal inhibitor konsantrasyonu (MIK) yikseltir



MIK E.coli’'ye gore 12-100 kat daha fazla

Table 1. MIC5; of selected nonfermenters.

Pseudomonas Burkholderia Stenotrophomonas Escherichia
Agent aeruginosa cepacia maltophilia coli
Cephaloridine =1,024 =1,024 =>1,024 4
Ceftazidime 24 2 =128 0.125
Cefotaxime 16 8 128 0.125
Cefpirome 2.5 8 64 0.04
Carbenicillin 32 =128 =128 4
Piperacillin 2 4 1,024 2
Azireonam 2 ‘e ‘e 0.03
Imipenem 2 3 16 0.25
Gentamicin 2 100 o4 0.5
Tobramycin 0.5 64 32 0.5
Colistin 4 =64 8 1
Ciprofloxacin 0.2 6 1 0.025
Norfloxacin 0.8 25 32 0.1
Nalidixic Acid 1,024 e 16 4
Chloramphenic 128 32 8 8
Tetracycline 32 64 32 2
Co-trimoxazole 256 16 32

Hancock, R.E.W Clin.Infect. Dis. 27 (Suppl. 1), 1998




Kazanilmis direng- genetik yapisi

* Horizontal gecise neden olan genetik yapi

— Plazmid, transposom, integron

* Konjugasyon, transformasyon, transduksiyon ile
kazanilir

* Mutasyon



Horizontal gegis

G e n eti k ya p I b i r ka S et Antibiotic resistance genes X i i
gibi tasinir

Aminoglikozid direnci
— Aminoglikozid modifiye = chamesi

antibiotic A 2 ! \ 1 09
eden enzim + 30S bindng prors ——— 7 " Jie Y
ribozoma baglanmada /| a5 T i
afiniteyi azaltir / enzyme
ESBL ve MBL direnci o
. o 4%

ndiklenebilen AmpC R3- o/;//
aktamaz plazmidle A
<azan||abi|ir Ribosomal changes

ravl A 2. o



Mutasyonel direnc

e Spontan mutasyon ise 10°-10 bakteride kullanilan

antibiyotige karsi gelisir-

— Etkin dozun altinda antibiyotikle karsilasma

— Siprofloksasin ile karsilasmayi takiben meropenem direncine
neden olan mutasyon 10 kat artmakta

L-Tryptophan

Y
Indole —

Drug efflux «=—
Oxidative detox

[\

Wild-type cell Drug-resistant mutant

.
/| Fructose, ’
a Y
mannitol @)
or glucose

| Drug
(J uptake

Induces PMF

Cell death

Druc
J Decreased
uptake -,
drug levels

eQ-2p . .
paN Subsistence
pathways

Dormant persister cell

Tanimoto, K. et al.
Antimicrob Agents
Chemother 2008
Lee HH ve Collins
JJ. Nature Chem
Biol 2010



e Bakterinin biofilm tabakasi olusturmasi

— Biofilm olusturan suslarda siprofloksasin direnci
100 kat daha fazla gortulmekte

e - Hipermutant suslar;
| Fructose, @)
indole—"—» {1 Or?:unci:;'e &) DNA hasari
oo Al onarilamadigl zaman
xidative detox / .
Induces PMF '\ ge||§mekte
reoll  °KF hastalarinda:

mutL ve mutS

L-Tryptophan

Druc
] Decreased
uptake .
drug levels

-0-20 . .
=\ Subsistence {
pathways

Driffield, K. et al. J Antimicrob.
Chemother 2008

Lee HH ve Collins JJ. Nature
Antibiotic-subsisting cell Chem Biol 2010

Wild-type cell m Drug-resistant mutant Dormant persister cell

Dying cell Surviving cell Dying persister cell




Tedavi sirasinda gelisen
mutasyonlar

* Efluks, asiri parcalayici enzim Uretimi

— mexR ve nfxB mutasyonlari: MexAB—OprM ve
MexCD—-Oprl

— mexZ mutasyonu: MexXY-OprM

e Klinik suslarda: Aminoglikozit, kinolon ve
sefalosporin direncine neden olur

Stickland, H.G. et al. J Proteome Res 2010



* Farkli gen bolgelerinde gelisen mutasyonlar
direncin iki kat degil 16 kat artmasini saglar

— galU-metabolima iliskili
— nuoG-eneriji iliskili
— mexZ-traskripsiyon dizenlenmesi
— rplY-adaptasyon
e “Rezistom”



Rezistom

 Aminoglikozid rezistomu: 150 farkh genetik
yapl icerir
— Enerji metabolizmasi
— DNA replikasyon ve onarim
— Hucre duvar yapimi

* Kinolon direnci:
— NADH dehidrogenaz, faj
— lyon transportu
— Efluks pompasi diizenlenmesi

Breidenstein EBM, et al. Antimicrob Agents Chemother 2008
Doetsch A et al. Antimicrob Agents Chemother. 2009
Schurek KN, et al. Antimicrob Agents Chemother 2008



OprD porin yapisinda degisiklik

e Karbapenemlerin kulandigi OprD porin yapisinda
degisiklik
— oprD gen mutasyonu ve OprD protein kaybi

— OprD-yetersiz sus PASE1
* Imipenem MIK: 48 g/mL
* Meropenem MIK: 16 g/mL

* OprD porin ekspresyonunun olmamasi (cok ilaca
direnc)
— nalB-tip mutantlar: MexAB-OprM fazla yapimi
— MexEF-OprN ve MexT-OprD uzerine negatif etki



Adaptif direng

Stres durumlarinda bakterinin direnc gelistirmesi
Onceki mutasyonlar direnc gelisimini kolaylastirir

Cok genis dlizenleyici gen repertuari: Genetik
yapinin %9.4°G olusturur

IndUklenebilir 6zellik ortamdaki antibiyotige ve
sartlara (karbon kaynagi, biositler, pH, anaerobik
ortam gibi) gore degiskenlik gosterir, baski
kalkinca tekrar eski 6zelligine doner



e [B-laktam antibiyotiklerle karsilasmayi takiben:
AmpC kromozomal B-laktamaz

e Etkin dozun altinda antibiyotikle karsilasmayi
takiben MexXY efluks pompa sistemi
aminoglikozitlerin hizla disari atilmasi

* Polikatyonik antibiyotikler (ag ve polimisin) hiicre
duvarini gecerken lipid A ve LPS baglanmasinda
rekabet

— DillGien katyon seviyesinde distkliik (Mg?*ve Ca®*)
dizenleyici 6zelliktedir



Kombinasyon tedavi secenekleri?

Ticarcillin /Tobramisin/Rifampisin
Polimiksin B/Rifampisin
Kinolon/Sefepim veya Seftazidim
Seftazidim/Kolistin
Klaritromisin/Tobramisin

Azitromisin/Tobramisin veya SXT veya
Doksisklin veya Rifampisin

Kolistin/Rifampisin



Tedavide ¢ozum yollari

* Meropenem ve Doripenem
— OprD yapisal degisikliklerinde
— Yuksek doz, uzun suren infuzyon

* Imipenem ve levofloksasinin yiiksek doz
kombinasyonu

— Imipenem 2x1g ve Levofloksasin 1x750mg

Riera E, et al J Antimicrob Chemother. 2011
Louie A, et al. Antimicrob Agents Chemother. 2010
Lister PD, et al. J Antimicrob Chemother. 2006



Journal of
J Antimicrob Chemother 2011; 66: 2022-2027 AntlmlcrOblul
doi:10.1093/jac/dkr232 Advance Access publication 8 June 2011 ChemOtherﬂpy

Pseudomonas aeruginosa carbapenem resistance mechanisms in Spain:
impact on the activity of imipenem, meropenem and doripenem

Elena Riera?, Gabriel Cabot!, Xavier Mulet!, Maria Garcia-Castillo?, Rosa del Campo?, Carlos Juan?,
Rafael Cantén? and Antonio Oliver!*

MIC (mag/L)
Strain
imipenem meropenem doripenem

PAOT (wild-type) 2 0.38 0.19
PAOD1 (oprD ™) =32 4 1.5
PAAD (ampD—, AmpC 2 1.5 1

hyperproduction)
PAOMxR (mexR~—, MexAB-OpriM 1.5 2 0.38

hyperproduction)
PAOD1AD (oprD—, ampD ) =32 12 8
PAOD1AMR (oprD—, mexR™) >32 =>32 -

PAADMxR (ampD™—, mexR ™) 2 6 1.5




ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, June 2010, p. 2638-2645 Vol. 54, No. 6
0066-4804/10/$12.00 doi:10.1128/AAC.01721-09
Copyright © 2010, American Society for Microbiology. All Rights Reserved.

Impact of Different Carbapenems and Regimens of Administration on
Resistance Emergence for Three Isogenic Pseudomonas aeruginosa
Strains with Differing Mechanisms of Resistance’

Arnold Louie,! Adam Bied,” Christine Fregeau,' Brian Van Scoy.! David Brown,' Weiguo Liu,'

StasisLine

Imipenem

500 mg Q6h, 0.5h inf

Doripenem
500 mg Q8h, 1h inf

Imipenem
1 g Q8h, 1h inf

Doripenem
500 mg Q8h, 4h inf

o (CFU/mI) = 10.38-4{4.89xT>MIC /(T>MIC +0.203))

Doripenem
r*-il 949: p <0.001 .

1 g Q8h, 4h inf
l

0.20 0.40 0.6e0 0.80 1.00

fTime > MIC (Fraction of Dosing Interval)



Tedavide ¢ozum yollari

¢ I\/Ieropenem \"[S Doripenem
— OprD yapisal degisikliklerinde
— Yuksek doz, uzun suren inflizyon
 Imipenem ve levofloksasinin yiiksek doz
kombinasyonu
— Imipenem 2x1g ve Levofloksasin 1x750mg

Riera E, et al J Antimicrob Chemother. 2011
Louie A, et al. Antimicrob Agents Chemother. 2010
Lister PD, et al. J Antimicrob Chemother. 2006



Pseudomonas aeruginosa K-1455

MexAB-OprM overexpression

Levofloxacin-imipenem

Limit of detection

16 20 24
Time (h)

Pseudomonas aeruginosa PAOI1-Tokai#l
MexEF-OprN overexpression

=

Levofloxacin-imipenem

&

Limit of detection

>
%

Pseudomonas aeruginosa 164CD-921C
(b) 10 CMexCD-Oprl overexpression

—

A
e

’

Log, cfu/mlL
]

ILevofloxacin-imipenem

Limit of detection

16 20
Time (h)

Pseudomonas aeruginosa 244
OprD-deficient

Levofloxacin-imipenem
Limit of detection

16
Time (h)

16 20

24 28
Time (h)



Drugs
DOI 10.1007/540265013-0013-7 01 February 2013

REVIEW ARTICLE

Ceftazidime-Avibactam: a Novel Cephalosporin/p-lactamase
Inhibitor Combination

George G. Zhanel * Christopher D. Lawson * Heather Adam * Frank Schweizer *

e Avibactam (NXL104, AVE1330A) Ambler klas
A, C ve bazi D R-laktamaz enzimlerini inhibe
eder

— ESBL, Klebsiella pneumoniae karbapenemaz (KPCs)
ve AmpC B-laktamaz



P-lactamase mhibitor IC:; (nM)

Avibactam  Clavulanic acid  Tazobactam _ i -5,
lass A k-1|....___;:l"“f
TEM-1 8 130 40
TEM-1 8 58 32 Y ”
SHV -4 1.5 5 120 N
SHV -4 3 4 55 H.C »
KPC-2 38 6,500 80,000 .
Dosage regimen (number treated) Microbiological Clinical response
response
Ceftazidime-avibactam + metronidazole: Ceftazidime- Ceftazidime-avibactam:
2,000/500 mg + 500 mg, IV, g8 h (101) avibactam: 91.2 % 91.2 % favourable
eradication outcome
Standard therapy: meropenem Meropenem: 934 % Meropenem: 93.4 %
1,000 mg + placebo, 1V, g8 h (102) eradication favourable outcome
Ceftazidime-avibactam: 500/125 mg, IV, Ceftazidime- Ceftazidime-avibactam:
q8 h (68) avibactam: 704 % 85.7 % favourable
eradication outcome
Standard therapy: imipenem/cilastatin Imipenem: 714 % Imipenem: 80.6 %
500 mg, IV, g6 h (67) eradication favourable outcome




Biofilm olusumu

P. Dirckx 01

Altered
Penetration Microenvironment

Persisters
Strese cevap, kendine ait bir ortam
Yavas penetrasyon ve kalicilik

Klinik agidan kateter iliskili pnomoni, VAP ve kistik fibroziste 6nemli




[ Bl Biofilm persister bacteria

Metabolik aktivite

* Dis ylzey;, metabolik aktif, cogalma potansiyeli
vuksek — B-laktam antibiyotikler ve
aminoglikozitler (1 ve 2)

* |c taraf; yavas cogalan bakteriler — polimisin (3)

Biofilm efluks
pompasi, enzim
uretimi (hucre
ylUzeyine yakin),
hedef degisikligini
kolaylastirici
ozelliktedir (4 ve 5)



Genetik duzenleme

Crc, PsrA ve Lon gibi dlzenleyici genler hem
virtlastan hem de direncten sorumlu

Mutasyon virulansta azalma ve duyarli suslarin
gelismesine de neden olabilir

Crc mutant suslar B-laktam, aminoglikozid ve
rifampisine duyarl

Lon gen mutasyonlari (DNA hasarini kontrol
eden) kinolonlara cok duyarli hale getirir



Intrensek dirence
neden olan
rezistomda
mutasyon: CID

rsmY

Rezistomda
mutasyon: asiri
duyarl suslar
Penisilin,
sefalosporin ......

\
spoT, relA, dksA, rpoS, dingG,..... gibi kaliciliktan sorumlu genetik
vapilar hedef olabilir

oy,




(a) Pretreatment

Catheter

Hydrogel
containing

Cell lysis and prege

release of progeny
Bacterial cell phage

Phage

Post-treatment
Biofilm treated with phage

Cell lysis and
release of progeny Detached
phage biofilm cells

Biofilm EPS Hydrolysis of
biofilm EPS by
phage-produced

deploymerase

TRENDS in Microbiology

Donlan RM, et al. Trends in Microbiology 2009
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Bacteriophage Therapy in Implant-Related Infections

An Experimental Study

Cengiz Yilmaz, MD, Mehmet Colak, MD, Banu Coskun Yilmaz, MD, Gulden Ersoz, MD,
Mzia Kutateladze, PhD, and Mehmet Gozlugol, MD

Investigation performed at Mersin University Medical School, Mersin, Turkey

on kultlrinde enfeksiyon teyit edilmis denek

ANTIBIYOTIK FAJ
(i.p.) (0,05 ml lokal)
14 gln 3 gln

MRSA ve Karbapenem duyarli P.aeruginosa
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Biofouling: The Journal of Bioadhesion and Biofilm

Research
Publication details, including instructions for authors and subscription information:
http: //www.tandfonline.com/loi/gbif20 Aueust 2012. 755-767

The activity of ferulic and gallic acids in biofilm
prevention and control of pathogenic bacteria

Anabela Borges |, Maria J. Saavedra ” & Manuel Simées ?

* LEPAE, Department of Chemical Engineering, Faculty of Engineering, University of Porto,
Rua Dr Roberto Frias, s/n, 4200-465 Porto, Portugal
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%3 asetik asit — yara tedavisi

* Nagoba BS, et al. Acetic acid treatment of
pseudomonal postoperative wound infection.

J Hosp Infect. 1997 Jul;36(3):243

 Nagoba B, Wadher B, Kulkarne P, Kolhe S.
Acetic acid treatment of pseudomonal wound
infections. Eur J Gen Med 2008; 5: 104-6

» Salati SA, Rather A. Management Of
Pseudomonal Wound Infection. The Internet

Journal of Surgery. 2009, 20(1)



Stenotrophomonas maltophilia



Tedavide belirleyici faktorler

Yogun bakim kolonizasyonu

Pndmoni gelismesini takiben bakteriyemi oldugu
durumlarda mortalitesi %21-69

Virtlansindan sorumlu olan proteaz ve estelaz
enzimleri
— Yabanci cisim Uzerinde biofilm olusturur

Tedavi problemleri

— Bakterinin intrensek veya sonradan coklu antibiyotik
direnci olmasi

— Duyarlilik testlerinin standardize edilmemis olmasi

— in vitro sonuclar ile klinik yaklasim arasinda yeterli
calismanin bulunmamasi



* Indiklenebilir B-laktamaz: iki metello-B-
laktamaz

— L1 cinko bagimli, karbapenem dahil tim B-laktam
antibiyotikleri parcalar ve klavulanat ile inhibe
olmaz,

— L2 serinB-laktamaz; sefalosporinaz, klavulanat ile
inhibe olabilir

— Tasinabilir bal.,,, ile eksprese edilen TEM-2
direnci icin S.maltophilia édnemli bir rezervuar
olusturur



e Efluks pompasi sistemi SmeDEF; bakterinin cogul
direncli olmasina neden olur

 Aminoglikozid direnci
— Efluks pompa sistemi
— Aminoglikozid modifiye enzim

— Isi-bagimli direnc; ILPS yapiya baglanmada yetersizlik
ve polimiksin dahil pek cok antibiyotige direnc

— Dis membran degisiklikleri
— Hedef degisikligi



Trimetoprim-Sulfametaksazol (STX)

Tedavide 6nemli bir ajan

MIK yukselmesi plazmid gecisli sull geni ile iliskili
Fosfoglikomutaz (SpgM), klas | integronlar,
melanin-benzeri pigment ve biofilm olusturmasi
bakterinin hem virtlansi hem de direnci ile
iliskilidir

Ortamin kuarterner amonyum ve triklosan ile

dezenfeksiyonu STX ve cogul direncli suslarin
secilmesinde baski olusturur



Olasi tedavi secenekleri

* Duyarlilik testlerine gore karar verilmelidir

Targeted therapy Kombinasyon Monoterapi
Fluoroquinolones 23 (41.8) 5 (9.1)
Carbapenems 16 (29.1) 5 (9.1)
Colistin [ 14 (25.5) 0
Piperacillin/tazobactam 14 (25.5) 2 (3.6)
Extended-spectrum cephalosporins® 11 (20.0) 3(5.5)
Aminoglycosides 11 (20.0)" 1(1.8)

Tigecycline 7 (12.7) 0

Ticarcillin/clavulanic acid 6 (10.9) 1(1.8)

Trimethoprim/sulfamethoxazole 5 (9.1) 0

G Samonis,et al. PloS one 2012



Yeni tedavi yaklasimlari

Clinical Microbiology
Reviews

Stenotrophomonas maltophilia: an

Emerging Global Opportunistic Pathogen

Joanna S. Brooke
Clin. Microbiol. Rev. 2012, 25(1):2. DOI:
10.1128/CMR.00019-11.

Antimicrobial approach

Mechanism(s)

Antimicrobial peptides
Trimethoprim-sulfamethoxazole and tigecycline
Tigecycline and amikacin

Aerosolized colistin and doxycycline
Aerosolized levofloxacin

Tigecycline

Moxifloxacin

Cationic compounds

Nanoemulsions

Phage therapy

Plant oils

EGCG from green tea

Peptide inhibitor of B-lactamase
Triple-B-lactamase inhibitor combination

Membrane disruption and cell lysis
Synergy of antimicrobials

Synergy of antimicrobials
Bactericidal combination therapy
Bactericidal

[nhibition of protein synthesis
Bactericidal

Interaction with negative charges on cell membrane and cell wall

resulting in disruption of binding sites
Membrane fusion and cell lysis
Cell lysis
Unknown
Membrane damage, inhibition of DNA gyrase
[nhibitor of B-lactamase L1



Burkholderia cepacia
Dost ve Disman



Karbonu enerji kaynagi olarak

kullanir
e Yer alti sularinin bio- * Bitkilerde toprak
lyilestirilmesinde kokenli, yaprak ve hasat
— Kontamine sular sonrasi hastaliklarda
— Hidrokarbonlar biyolojik kontrol saplar

Clinical infection | Natural environment

| Industrial processes §§




Dusman

* B. pseudomallei, B. mallei daha cok dlinya
cografyasinda belirli bolgelerde endemik olarak
insan ve hayvanlarda infeksiyonlara neden olur:
Melleidozis ve Ruam

* Burkholderia cepacia kompleks (Bcc); dokuz
genovar + yedi grup (multilokus sequens
tiplendirme)

— Kistik fibrozisi olan hastalarda

— Hastane ortaminda immunsuprese, yogun bakim
hastalari

Mahenthiralingam E, et al.J Applied Microbiology



Bcc patojenitesinde sorumlu faktorler

* Antibiyotik/biosidal direnci

— Intrensek direnc (hiicre duvar gecisinde etkin LPS ve
efluks pompa sistemi)

— Dezenfektan direnci (nebulizator gibi cihazlarin
dezenfeksiyonunda yetersizlik)

* Kolonizasyon
— Motilite (fajel)
— Adezyon (pilus)
— Lipaz ve proteaz (metalloproteaz)

e Biofilm Uretimi ve Quarum sensing (algilama)



* Epidemiyolojik acidan daha nadir
— Hastane infeksiyon izolatlari icinde %0.7
— Riskli gruplarda salginlara neden olabilir

e Hastadan hastaya gecis? (barsakkelonizasyond)
e Cevre kaynak? Dezenfektanlar, sabun, sampuan, petrol
urunleri, cihazlar rezervuar olabilir

Romero-Gomez MP, et al. Infect Control Hosp Epidemiol 2008



Journal of Hospital Infection (2005) 59, 46-52
T Available online at www.sciencedirect.com
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ELSEV]
Nosocomial bloodstream infections with

Burkholderia stabilis

F. Otag®*, G. Ersoz?, M. Salcioglu®, C. Bal®, I. Schneider, A. Bauernfeind®

Antibiotics lsolates from Isolate from Patient 7 and two environ- Environmental
Patients 1-6 mental (bronchoscope) strains strains from the
water distiller
MIC (pg/mL)
RAPD type A RAPD type B RAPD type C
Amoncicillin =512 =512 =512
Amoxicillin/ clavula- = 512 = 512 =512
nate
Piperacillin/tazo- 16 =128 =128
bactam
Cefotaxime 32 =128 2
Ceftazidime 8 8 16
Cefoxitin 128 =128 B
Aztreonam 64 =128 HD
Meropenem 1 2 16
Irmii pere m 4 4 4
Ciprofloxacin 1 1 0.25
Tobramycin B 16 32
Gentamicin 32 32 128

Cotrimoxazole 0.4/7.6 3.2/64 ND




* Cok ilaca ve dezenfektanlara direncli olma
egilimindedir

— Uvizl R, et al. Biomed Pap Med Fac Univ Palacky
Olomouc Czech Repub. 2011

 Uclincl sirada (%10) ve %100 CID
— Rose H, et al. J Antimicrob Chemother. 2009

e Dezenfektan direnci



Journal of Antimicrobial Chemotherapy (2009) 63, 502-510
doi:10.1093/jac/dkn540

Advance Access publication 18 January 2009

Biocide susceptibility of the Burkholderia cepacia complex

Helen Rose!, Adam Baldwin?, Christopher G. Dowson? and Eshwar Mahenthiralingam'*

Chlorhexidine Cetylpyridinium chloride
Benzalkonium chloride

Species and strain name MIC (mg/L) MBC (mg/L) MIC (mg/L) MBC (mg/L) Triclosan MIC" (mg/L) MIC* (mg/L)
B. cepacia (7)

LMG 17997 100 100 70-100 2000 400 200

ATCC 49709 100 100 =200 500 300 50

IST431 90-100 — =200 3000 400-450 200

LMG 18821 90-100 300 =200 2000 =500

High MIC Low MIC

LN
|

“ Klorheksidinin Bcc biofilm Gretimi Gzerine etkisi

=
h o Lh
1 1

=
S B a S

s

=
o= =
LY B ]
| I I |
|
|

Optical density (570 nm)
=
[

=

=)
®
['\JI
o

~ R

Strain



Microbial Stowaways in Topical Antiseptic Products

Christina Y. Chang, M.D., M.P.H., and Lesley-Anne Furlong, M.D.
N ENGLJ MED 367;23 NEJM.ORG DECEMBER 6, 2012

Product and Mechanism of Contamination Clinical Outcome

lodophor, including povidone-iodine
and poloxamer-iodine

Intrinsic contamination Peritonitis, replacement of dialysis catheter,
pseudoperitonitis, pseudobacteremia,
and infection at dialysis catheter inser-

tion site

Extrinsic contamination None reported
Alcohol product

Intrinsic contamination Pseudobacteremia

Extrinsic contamination Bacteremia
Chlorhexidine gluconate alone

or with cetrimide
Intrinsic contamination None confirmed
Extrinsic contamination Death, bacteremia, removal of indwelling

central venous catheter in patients with
cancer, replacement of dialysis catheter,
pseudobacteremia, wound infection, and
colonization

Responsible Organism*

Burkholderia cepacia and
Pseudomonas aeruginosa

Bacillus cereus

Burkholderia cepacia

Burkholderia cepacia, Achromobacter
xylosoxidans, Ralstonia pickettii,
and Serratia marcescens



Tedavi secenekleri

* Antibiyotik hassasiyet testleri

e [3-laktam: Seftazidim, piperasilin/tazobaktam,
sefaperazon-sulbaktam ve karbapenem
(meropenem/imipenem)

 Sinrjistik aktivite
— IYl: Amikasin, tobramisin
— ORTA: Siprofloksasin, STX

Dizbay M, et al. J Infect Dev Ctries. 2009
Zhou J, et al. Antimicrob Agents Chemother. 2007



F T P REVIEW ARTICLE
IROMNEFS UM publishad: 05 Fabruary 2013

CELLULAR AND INFECTION MICROBIOLOGY doi: 10.3389/fcimb.2013.00005

Burkholderia vaccines: are we moving forward?

Leang-Chung Choh, Guang-Han Ong, Kumutha M. Vellasamy, Kaveena Kalaiselvam,
Wen-Tyng Kang, Anis R. Al-Maleki, Vanitha Mariappan and Jamuna Vadivelu*

Department of Medical Microbiology, Faculty of Medicine, University of Malaya, Kuala Lumpur, Malaysia

e Kronik akciger hastaligi olanlarda (KF)
B.cepacia dis membran proteini iceren
intranazal asi

 Pseudomonaslarla capraz korunma saglayabilir

Makidon,P.E.et al. Med.Microbiol.Immunol 2010



Fotodinamik Antimikrobial Tedavi
(FDAT)

e Kistik fibrozisli hastalarinda
— Biofilm tabaksinin icindeki bakterilere

* Antibiyotik+ “metilen mavisi (MM), meso-tetra(n-
methyl-4-pyridyl)porphine tetra-tosylate” (TMP)
— Nebulizator ile uygulanmasi

* Bakteride genel hasara neden olarak antibiyotigin
etkinligini arttirmaktadir

— hiicre duvar gecirgenligi artar, enzim yapimi ve efluks
pompasi bozulur



Altin anahtar-Infeksiyon kontrol

* Cok ilaca direncli mikroorganizmalarin
vaylliminin engellenmesi

— Saglik personelinin elleri
e Alkol bazli anti-septikler

— Infeksiyon kontrol demetleri
— |zolasyon uygulamasi
— Dezenfeksiyon-direnc problemi

e |ki farkli dezenfektanin kullanilmasi
— Ortam temizligi
— Antibiyotik kullaniminda kisitlamalar



Siprofloksasin kullanimi

e Siprofloksasin kullanimi kinolon direncine etkisi
tartismal

Fluoroquinolone resistance of Pseudomonas aeruginosa isolates causing
nosocomial infection is correlated with levofloxacin but not ciprofloxacin use

International Journal of Antimicrobial Agents 35 (2010) 261-264
Yuarn-Jang Lee®P, Hsin-Yi Liu?, Yi-Chun Lin®P, Kuo-Lun Sun€, Chi-Li Chun¢, Po-Ren Hsueh ®*

 Karbapenem direnc oranlarinda artisa sebep olmakta
— Yogun bakim Unitesinde kullaniminin kisitlanmasi

— Karbapenem direncli izolat orani azalma (P = .0351) ve
infelsiyon hizinda azalma (P = .0006)

— Siprofloksasin infeksiyon ve izolasyon oranlarinda azalma
(P =.0017) ve (P =.0001)

— Sefepime-direncli infeksiyon hizinda azalma (P = .004)
oranda degisiklik yok

— Piperacillin-tazobactam-direncinde degisiklik yok
Lewis GJ, et al. Infect Control Hosp Epidemiol. 2012



Sonug

Hastaya ozellestirilmis
tedavi secenekleri

Ampirik tedavi:

— Hastanenin antibiyotik
duyarlilik sonuclari

Ozgiin tedavi
— Hizla deeskalasyon

Infeksiyon kontrol
progranlari




