Ulkemizde Diyabetik Ayak Infeksiyonu
Etkenlerin Dagilimi ve Diren¢ Sorunu

Dr. Oznur Ak
Dr. Litfi Kirdar Kartal Egitim ve Arastirma Hastanesi
Infeksiyon Hast ve Klinik Mikrobiyoloji Klinigi



Diyabetik hastalarda

m Hastaneye basvurularin en az %20’sinin neden1 ayak tulser ve
enfeksiyonu

m Ulser ve enfeksiyonlar

morbidite, mortalite,

travmatik olmayan ayak amputasyonlarinin en dnemli nedeni



Infeksiyon gelisimindeki risk faktorleri

Noropati
Motor Anormal ayak anatomisi ve biyomekanigi, basing artis,
kallus gelisimi ve iilsere neden olmasi
Duyusal Duyu kayb1 1stenmeyen yaralanmalar
Otonomik Terlemenin azalmas1 deride kuruluga, ¢atlaklara
Vaskiiler yetmezlik Notrofil gogliniin azalmasi, doku canliliginin azalmasi,
yara iyilesmesi gecikmesi
Hiperglisemi Notrofil fonksiyonlarinda bozukluk, yara iyilesmesinde
gecikme
Hasta ile 1lgili faktorler Koruyucu onlemlere, ayak bakimina dikkat etmeme,

gorme azligi, hareket kisitlilig

Saglik sistemi ile ilgili faktorler Hasta egitimi, ayak bakimi

Lipsky BA et al. CID 2004:39(7):895-904



Infeksiyon risk faktorleri

2 yil prospektif v Yaranin kemige dogru derinligi (6.7 kat)
1666 diyabetik hasta v Yaranin >30 giinden uzun olmasi (4.7 kat)
151 hasta da (%9.1) v Ayak yaralarinin sik tekrarlamasi (2.4 kat)
199 DAI atag: v Etiyolojide travma (2.4 kat)

v Periferik damar hastalig1 (1.9 kat)
bagimsiz risk faktorleri olarak

bulunmus.

Lavery LA et al. Diabetes Care 2006;29:1288



Iskemi, néropati

L 2

Cilt biitiinligiiniin bozulmasi

Floradaki mikroorganizmalarin subkutan dokuya ve
kemige ulasmas1 ve ¢ogalmasi

Immiinolojik mekanizmalar ‘

« PMNL migrasyon, fagositoz,kemotaksis bozulma
> » Monosit ve kompleman fonksiyon bozuklugu

INFEKSIYON
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DAI etken mikroorganizmalar

m Hastanin 6zelliklerine
Eslik eden hastaliklar (KBY, malignensi, immiin supresyon.. )
30 giin Oncesinde antibiyotik kullanimi

Son 3 ay i¢inde hastaneye yatis Oykiisi

Bakim merkezinde kalma ...
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m Bolgesel epidemiyolojik verilere gore degisir. 5;’ i

m Yaranin klinik durumuna
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Olasi etkenler

» Gram (+) aerob koklar
 S.aureus
« Beta hemolitik streptokoklar
« (AB,C,G)

« MRSA

» GSBL pozitif Gr (-) basiller

» Karbapenem direngli acinetobacter
* VRSA, VISA




m Noropati baslangici ve akut

donemde monomikrobiyal

m Kronik ve uzun suren

yaralarda polimikrobiyal

species number

anaerobes

Gram-negative aerobic bacilli

NEUROISCHEMIC

>

time




Agik yara olmaksizin seliilit Beta hemolitik streptokoklar, S.aureus
Infekte iilser S.aureus, beta hemolitik streptokok

Kronik enfekte iilser, Oncesinde antibiyotik ~ S.aureus, beta hemolitik streptokok,

kullanimi Enterobacteriacea
Genis spektrumlu AB tedavisine ragmen S.aureus, KNS, Enterokok, Difteroid basiller,
iyilesmeyen yara Enterobacteriacea, Pseudomonas spp,

nonfermentatif Gr(-) basiller, mantarlar

Gangrene, nekrozlu, kokusmus ayak Polimikrobiyal,
aerobik Gram (+) koklar (enterokok dahil),
Enterobacteriacea
NFGB, zorunlu anaeroblar

Lipsky BA et al. CID 2004;39(7):895-904
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Diyabetik ayak infeksiyonu

m Etken izolasyonu acisindan uygun sekilde (derin doku, aspirat,
kemik doku) ornek alinarak, aerob, anaerob kiiltiir yapilmasi

onemlidir.

m Antibiyotik tedavisi genellikle olas1 etkenlere gore kultiir sonucu

¢ikana kadar empirik olarak baslanmakta

m Empirik antibiyotik se¢ciminde hastanin, yaranin ozellikler1 bolgesel

epidemiyolojik veriler onemlidir.



Bacteriology of Moderate-to-Severe Diabetic Foot Infections and
In Vitro Activity of Antimicrobial Agents’

Diane M. Citron,'* Ellie J. C. Goldstein,"* C. Vreni Merriam,’
. . . 3
Benjamin A. Lipsky,” and Murray A. Abramson®

m 2001-2004 yillari, ABD’de prospektif ¢ok merkezli
m 433 hastadan tedavi oncesi 454 ornek
m 1607 (1145 aerobik, 462°s1 anaerobik ) bakteri izolasyonu

m 9%383.8 polimikrobiyal ( %43.7 sinde 4 ve daha fazla farkl tireme)

Citron D et al. J of Clin Microbiol 2007;2819-28



Citron D et al. J of Clin M

crobiol 2007;2819-28

Aerob Gr (+) bakteriler N (920) % (80.3)
Staphylococcus spp 389 34
MSSA 164 14.3
MRSA 50 4.3
Streptococcus spp 177 15.5
Enterococcus spp 155 13.5
Corynbacterium spp 116 10.1
Aerob Gr (-) bakteriler 225 19.7
Pseudomonas spp 40 3.5
Anaerob bakteriler 462
Anaerobik koklar 209 45.2
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Etiological Factors of Infections in Diabetic

Foot Syndrome - Attempt to Define
Optimal Empirical Therapy

Table 1. Percentage distribution of cultured microorganisms

= 2008-2010 .Polonya e oo

Enterococcus faecalis 32 16.08 10 HLAR
m 102 hasta. 199 bakteri Staphylococcus aureus 3l 1558 27 MSSA, 2 MRSA (including 2 alert)
’
Staphylococei coagulase-negative 2 11.05 MRCNS, MSCNS,

[ | 3 8 h aSta (% 3 7 . 5) te k Staphylococcus epidermidis, carnosus,

simulans, lentus, haemoliticus, capitis
m 63 hasta (%625) 22 bakteri Pseudomonas aeruginosa 15 7.54

Proteus mirabilis 15 7.54
E. faecalis %16 Escherichia col 14 704 2alert ESBL
Enterobacter cloacae 10 5.03 1 alert ESBL
S .aureus % 1 5 ' 5 Klebsiella oxytoca 7 3.52
Streptococcus pyogenes 6 3.02
KNS %11 ——
Serratio marcescens 4 2.01
: Klebsiella pneumonine 4 2.01
P.aeruginosa %7.5 T premone
Enterococcus faecium 4 201 2HLAR
P .Mm | rab | I |S %7 . 5 Enterabacter aerogenes 4 201 2alert ESBL
Acinetobacter baumani 4 2.01 1 alert

Malecki R et al. Adv Clin Exp Med 2014,23:39-48.



Changing microbiological profile of pathogenic bacteria
in diabetic foot infections: time for a rethink
on which empirical therapy to choose?

P. Ramakant - A. K. Verma - R. Misra - K. N. Prasad -
G. Chand - A, Mishra - G. Agarwal - A, Agarwal -
5. K. Mishra

Hindistan, tek merkez
1991-2008 yillart
1999 oncesi ve sonrasi 2 donemde direncg karsilastirilmas.
434 hasta, 3 ardisik kiiltiir ( Toplam 1632 kiiltiir )
Polimikrobiyal %66 , monomikrobiyal %23, steril %11
En sik
P.aeruginosa  %20.1,
S .aureus %17.2 (% 25 MRSA)
E.coli %16.3 ( MDR %81, GSBL oran1 %56)
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Ramakant et al. Gram negatif bakterilerde 1999 oncesi ve sonrast antibiyotik direnci




m 2007-2008 , Kuveyt

I 0
m 440 hasta, 770 bakteri m Enterobacteriacea %28.5

I 0
m %75 polimikrobiyal = P.aeruginosa %17.4

Gram (-) bakteriler : %51.2 m S.aureus %11.8 (MRSA %?7.7)
Gram (+) bakteriler: %32.3

Anaerob: %15.3

Al-Benwan K et al. J Infect Public Health 2012; 5(1): 1-8



Gram (+) koklar
S.aureus

ABD ve Avrupa calismalarinda

Asya calismalarinda:
Gram (-) basiller
P.aeruginosa
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Risk factors for infection of the diabetic foot with
multi-antibiotic resistant microorganisms

m 2002 ve 2005 yillar

Table 1 Isolated bacteria and résistance distribution in

m 102 haSta patients with diabetic foot
Agent Resistance (MDRM) Total (%)
29’unda tireme yok. Pasitive (%) MNegative (%)

Gram positive

73 hastada 104 izolat (5 aureus 4(77.5) 7@5 31 (29.8)
OagUETE negaove T 1200 4B N

’ 0 staphylocooci
36’ hastada (%35.2) MDR Enterococaus spp 0.(0) 8. ¢100) 8 (7.6}
, . . Co . Group B beta 0 (0) 1 (100) 1 0.9)
37’sinde (%36.2 ) direncli degil haemolytic
strephooooci
m Etkenler Gram negative
[E. ol 6 (28.5) 15 (71.9) Z1 (20.1) ]
0 Pseudormonas spp 9 (45) 11 (35] 20 (19.2)
S.aureus % 29.8 Acinetobacter spp 0 (o) 7 (100) 7 16.7)
Protewus spp 2 (50) 2 (50) 4 (3.8)
E CO“ %20 1 Ent erobac ter spp 0 3 (100) 3 (2.B)
' ) Morganella morganii 0 (0] 2 (100) 2 (1.9)
0 Anaemobic bacteria 0 (0) Z (100) 2 (1.9)
Pseudomonasspp % 19.2 otal o o o

Kandemir O et al. J of Infection 2007;54: 439-45.



Table 2 Detribution of risk factors according to the groups regarding MORM acquition in infected diabetic foot

Variable Mo growth MDRM - MDORM— Total g

n=2% n= 3 nw= 37 n= 102
Age (years) 61+ 12 59 + 10 60 + 10 60+ 11 0.83
Male gender 14 pr) 71 5 0.99
Female gender 15 14 14 43 0.78
HbAte (%) 7.6+1.8 B.1+2.1 B+122 79+21 0.67
Diabetes duration (years) 148 O : - .

ncesinde antibiyotik kullanimi

Nephropathy (%) 6 (20.7) y
Neuropathy (%) 26 (89.1) Hastaneye yatis sikligi
Wound (days) 58 + 91 s
Hospitalisation duration (day) B+10 Hastanede yatis suresinin fazla olmasi
Hospitalsation prevalence 0.8=1.0 . . o
sy Sechhansdc e (K) H(37.9) Osteomiyelit varhigi
Antbiotherapyi+) (%) 28 (96.6)
Antiioterapy () (%) 1(11.1) 0(0) B (B8.8) 9 (9)

Kandemir O et al. J of Infection 2007;54: 439-45.
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Piperacillin/tazobactam versus imipenem/cilastatin for severe diabetic

foot infections: a prospective, randomized clinical trial in a university

hospital
Pip-Tazo IMP
(n=130) (n=132) p value
= 2004-2006

Total Gram-positive 20(66.6) I8 (5%.2)  0.400
- Total Gram-negative 23 (76.6) 28 (87.5) 0264
m 62 hasta, 89 bakteri Susceptible Gram-positives 18720 (%0) 17/18(34.4) 0.607
Susceptible Gram-negatives 23123 (100) W28 (100) 1000

- Srebbcocos spp. 4(133) 4 (1L.5)
%57 Gram (-) bakterl Sirebicocois Ul | {3.3) 4 (L5 0305
CNS 11 (36.7) 4(IL5)  0.053

- Enbarco it .

%43 Gram (+) bakteri Enterocomus feocals 3 (10) 1(9.4) 0736

Enterocoaus awlum I (3.3} 2(a3)

.. . Enterocoaus e ocsium o TERY
%40.3 polimikrobiyal Esdherkhia ai 3 (10) 4(125 1000
Pseudomanas oenghasa 7 (233) 6(18.8) 0759
Acinetobocter baumanni 0 (0) 3(9.4) 0238
En sik: KNS (n=15) Morganella margoni 4(133) 3(94) 0703
Froteus . | (3.3) 4(I1L5) 0318
] Kiehsiella spp. 2 (6.7) 2(62) 0598
P.aeruginosa (n=13)  Euembaaer doocs 2(67) 2(62)  1.000
Clrobacter freundi 2 (6.7) 0 (0 0230
Gravmrne gative 0 (0) (11} 1000
Enterokok (n=10) nanfermentative bagl

Orther 2 (67) 1(94) 0789

Mo microorganism ol ed & (20 T(2L%)

Saltoglu N et al . Clin Microbiol Infect 2010; 16: 1252-1257
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A prospective, multi-center study: factors related
to the management of diabetic foot infections
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Ertugrul B et al. Eur J Clin Microbiol Infect Dis (2012) 31:2345-2352

2010-2011, 10 merkez:
86 hasta,
71 hastadan 115 izolat,



m En sik etkenler

m P.aeruginosa: 21 (%18.4)
m Streptococcus spp: 17 (%14.8)

m S.aureus: 16 (%13.9) :>

m Enterobacteriacea spp 31

(E.coli, K.pneumoniae, Proteus spp,
Enterobacter spp, Morganella spp)

Direncg

IBL (+) %38 (8/21)

MRSA %50 (8/16)
GSBL (+) %29 (9/31)

Direncli bakteri risk faktoru
> Onceki amputasyon

»Son 30 giin i¢inde AB kullanilmasi

Ertugrul B et al. Eur J Clin Microbiol Infect Dis 2012; 31:2345-2352
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Increasing incidence of Gram-negative organisms in bacterial agents

isolated from diabetic foot ulcers

Vedat Turhan”, Mesut Mutluoglu®, Ali Acar’, Mustafa Hatipoglu', Yalcin Onem®, Gunalp Uzun®, Hakan
Ay®. Oral Oncul’, Levent Gorenek’

= 2005-2010 yillari m Gram (-) bakteri %61.3 (191)

s 107 hasta, m Gram (+) bakteri %38.7 (121)
m Etkenler

m 298 kiltiir (1.16 /kiiltiir) P.aeruginosa 93 (%29.8)

(165 yara, 108 derin doku, 25 kemik) S aureus 57 (%16.7)

m 267 ireme Enterococcus spp 36 (%11.5)

m %16 (44) polimikrobiyal E.coli 22 (%7)

Enterobacter spp 22 (%7)

J Infect Dev Ctries 2013; 7(10):707-712
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Table 2, Percentage of in vitto susceptibihty of Gram-postfive asrobic organems to anfimucrabuals (%)'

Bacteria (P M ST WA \[EI L"tI H TE P E L[T
Siphylacoces aueus () mom 0 mn 8 N %
Staphylacoceur aureus (MR) ¥ 0% % (1000 ER
Enterococeus spp. % % ¥ 9 B9 o
Staphylococeus (coagulase negative) X 0 6 00012 0B W B N LKA
Micrococews pp. 3N 60 00 %0 00 & W0 ¥ OB
Streptococeus spp. Y o4 4 100 16 8 60 0 B W0 10

S.aureus ta metisilin direnci %44.2,
1 E. faecalis izolat1 vankomisin direncli

Turhan V et al. J Infect Dev Ctries 2013; 7(10):707-712
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Tahle J. Percentage of n vitro suscepfibihty of Gram-nezative aerobic orgamsms to anfumerobuals (*)'

(P CIX CAL AMC ST TRL DM CES  ATM

Bactera AK

Praudomonas o ¥ n o6 5 nv(®w W 5
Enteroboctar sp. % 7 M % 9 @& 0 % I e
Escuwicki ol 5 6 % 80 1 0¥ W W I 7
Ketsilla sp gy % 5 o4 N W % 6
S 9 % % B 6 & W w1 9
Ainiobochr s 7 % 0 ¥ 0 0¥ D M RN T

| Other Gram-nesafives” AR N S ' SR AN 1 AN MO " SO N <

Turhan V et al. J Infect Dev Ctries 2013; 7(10):707-712



IBL pozitifligi :P. aeruginosa %32.2,
Enterobactericeae spp %17.6
GSBL porzitifligi: 2 Escherichia coli , 1 Klebsiella oxytoca izolat1 :

Acinetobacter spp (%25) izolati imipenem direnci }

Turhan V et al. J Infect Dev Ctries 2013; 7(10):707-712



The microbiologic profile of diabetic foot infections in Turkey:
a 20-year systematic review

Diabetic foot infections in Turkey

M. Hatipoglu - M. Mutluoglu - G. Uzun - E. Karabacak -
M Turhan « B. A. Lipsky

1989-2011 yillar aras1 vaka serileri, prospektif ve retrospektif

calismalar

1989-2011 ile 2007-2011 donemleri karsilastirilmis.
31 calisma (12 si prospektif, digerler1 retrospektif)
2097 hastadan 1974 izolat elde edilmis.

Hatipoglu M et al. Eur J Clin Microbiol Infect Dis 2014
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Tabhls 2 Pooled rates of mooroormanisims assessed betweesn 19859 and
200011 anm«d berewecn: 20007 ared 2000 1
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Hatipoglu M et al. Eur J Clin Microbiol Infect Dis 2014
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lable 3 Fercentage of mn vitm suscephbihty o selected anhbwobc agents of grm-posihve aeroc isolaes rom dabehe foot intechons

Antibiotic Stapllococous aure s Enterococcus spp. Staphlococcus (coagulase negative) Strepicoccus spp.
n T Fr n T Fin n T Fin n T Fin
Oxacillin 85 133 639 15 et 517 8 8 100
Mahicillin a 21 429 2 9 2232 5 13 8.5
Penicillin 8 102 7.8 21 5000 42 ) 20 276 20 38 T6.3
Ampicillin 2 54 3.7 23 25 92 1] 2 0.0 14 16 B7.5
Vancomycin 168 168 100 b6 74 BO2 18 18 100 7N 100
Teicoplamn 20 b1l 100 33043 7687 L I8 100 20 20 10D
Linezolid BS BS 100 43 43 100 31 3l 100 I8 I8 100
Cipmfloxacin 118 165 ] 53 0B 778 23 LY 639 31 35 B8.6
Levofloxacin 12 25 48 8 8 100
Trmethoprim-sulfamethoxazole 117 139 B2 11 ot B A 17 18 247 16 21 h.2
Rifampicin 47 73 frd 4 24 33 727 27 20 a3.1 2 28 929
Fusidhe acid &0 65 oL3 12 e 75 23 et 793 710 0
Armpicillin/sulbac tam 55 B2 67.1 32 5 9]4 0 13 879 17 22 77.3
Tetracycline 40 a] 538 13 40 325 28 et 6.6 18 24 75
Erythromwcin 8l 136 506 8 33 242 25 15 714 26 41 634
Clindamyein 109 147 & L] o 487 13 15 943 9 33 879

Hatipoglu M et al. Eur J Clin Microbiol Infect Dis 2014

(n:duyarl izolat sayis1:,T: test edilen total izolat sayisi:)
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Table 4 Permcentape of in vitm susceptibility o selected antibiotic agents of gam-negative aerobic isolates from diabetic foot infsctions
Antibiotic Escherichia coli Kldhwellaspp.  Protems spp. Enterobacterspp. P aeruginoss  Acinetobacter spp.
n T T n T T 1] T T 1] T T n T T n T T
Amikacin 2 39 (821)32 1 100 14 14 100 19 19 100 63 67 (94 |7 9 778
AAreonam I 4 75 4 4 |l 3 3 100 I 6 [50 |2 2 {1
Cefepime 42 55 |75 24 32 75 0 w0 1 15 1@ 789 43 53 | BLI1 |5 9 556
Cefoperwsone-sulbactam 47 56 | B39 | 25 32 7RI 10 W0 1 19 19 100 I 45 [ BAT |7 7 100
Ceflaridime 5 | 786 | 27 3 B44 10 10 o0 16 19 B42 57 67 [BAl (4 G 444
Cefptaxime 21 2 |955| 5 6 B33 5 5 1@ 10 11 909
Ciprofloxacin 20 5 |518| 26 32 BL3 14 14 1M 18 1@ 947 52 &7 |776 |5 11 455
Genlamicin I 34 | 324 13 2% 50 B 9 BB9 B 0 80 23 42 | 548 |5 B 625
Irmipenem 47 47 | 100 | 24 M 100 7 o0 16 & 100 57 SR (983 |10 11 905G
Levofloxacin (11 B 75 6 6 o0 3 oo 3 3 100 I8 24 |75 3 B 375
Trmethoprim-sulfamethocaeole 27 56 | 482 17 32 531 8 11 727 13 17 765 2 18 |IL1
Piperacillintzeobactam/ 48 56 | BAT| 24 32 75 B 10 B0 17 19 B95 54 509|915 |7 11 636
Armpicillin 3 |15 1 4 7.4 5 o 354
Armpicillin-sulbactam 2 22 | 545 4 ® 50 2 4 50 4 11 545 8§ I8 |444 |3 3 100
____J —__J

Hatipoglu M et al. Eur J Clin Microbiol Infect Dis 2014



MSSA
Pseudomonas
MRCNS
Streptococcus
Proteus
Enterococcus
ESBL (+)
Enterobacter spp
MRSA

Serratia

Morganella

m 17 merkez,
m 455 hasta, 208 i1zolat,

m Gram (+) bakteri %44.2
(n: 92)

m  Gram (-) bakteri %54.8
(n: 114)
MRSA %22.9
GSBL %26.3

5 10 15 20 25 30 35 40

Saltoglu N et al. KLIMIK dernegi DAI ¢alisma grubu



m Ulkemiz calismalarinda DAI’larinda P.aeruginosa ve S.aureus’un ilk

siralarda yer aldigi
m Polimikrobiyal infeksiyonlarin sik oldugu
m S.aureus’ta metisilin direnci (%5.7-%50)

m  Gram negatif bakterilerde GSBL ve IBL varlig1 diren¢ acisindan énem

tasidigi

m Direngli mikroorganizma risk faktorleri varliginda empirik tedavilerin bu

mikroorganizmalara yonelik baslanmasi onemlidir.



Sonugc olarak
m DAI diyabetik hastalarda énemli bir saglik sorunu
m Infeksiyon etkeninin izolasyonu i¢in uygun érnek alinmasi

m Empirik tedavi yaklasimi i¢in epidemiyolojik olarak olasi etkenlerin

ve diren¢ durumunun bilinmesi
m Hastaya, klinik tabloya, olas1 etkene gore uygun antibiyotik tedavisi

m Etken saptandiginda gereginde tedavi degisikligi



m Antibiyotik tedavisi yanisira
m Kan sekeri ve metabolik degisikliklerin diizenlenmesi
m  Ayak bakimi, pansuman
m Hasta egitimi

m Debridman ve cerrahi girisim gerekir.
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