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Diyabetik ayak infeksiyonlarinin tedavi

| yonetimi
¢ Infeksiyonu dogru bir sekilde teshis etmek
a: e o Kiltir icin uygun bir rnek almak B P
o 4 o Gerekli cerrahi prosedurleri degerlendirmek NP
A ,," F“é‘?‘f‘t"‘

¢ Ampirik bir antibiyotik rejimini secmek

o Tedavi genellikle kultur ve duyarlilik testi sonuclarina
gore degistirilmeli



~ Mikroorganizma spesifik tedaviye

yonelik engeller ~
‘ o yetersiz doku orneklemesi,
: o kultur sonuclarinda gecikmeler,
7> L o ilac alerjileri bac A
2o Aot o hedefe yonelik antibiyotiklerin secimini f@ 3
heisnZ ot zorlastirabilen ¢ok ilaca direncli mikroorganizmalar E;;;‘-J‘_:;-_ﬁ;?
Z@'-f?;i__,i/’."‘ o Metisiline direncli Staphylococcus o Yoo
' o CID Gram-negatif basiller e

o ESBL pozitif Gram negatif bakteriler,
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2 22 o Ampirik antibiyotik/ler WA
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e i o tedavi basarisizlig|

§ o direncli organizmalarin secimi

o ilac toksisitesi ile ilgili komplikasyonlar

o konakcl mikrobiyomunun degistirilmesi riski !
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R Yo o Diyabetik ayak infeksiyonlari genellikle genis bir @ e
> a0 antibiyotik spektrumu ile uzun sure ile tedavi R e
A (Y o Pk
," o _,-,_ﬁ . , o
A ay - A el : “.‘V." @

a4 o Asiri ve uygunsuz antibiyotik kullanimi, &%

o Bakterilerde direnci arttirmakta

o Cok ilaca direncli patojenler artmakta

[ ( Uckay et al., 2015;Uckay et al., 2016;Uckay et al., 2014 ]
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oy ¢ Antibiyotik kullanimi antibiyotik direncini arttirmak icin @
2322 oo o baslica klinik risk faktoru Vadaa
2 os 0 ( Harbarth et al., 2000 ) 2o
( 'i £ ( ;_r,}ﬁ_ ;
e “ o Direncli patojenlerin saglik hizmeti ile iliskili olmasi, 'F»‘ff"‘,_,.l;s';
",;:‘m'l 9,,1 olasl! O
o .';fﬁ.ﬂ-".':,:’. o DA hastalarinin hastaneye yatirldig veya 0zel
a0 merkezlerde sikca podiatrik bakim bakim
R o (Agostinho et al., 2013 )

o Takip eden DAl epizodlari gelismekte olan antibiyotige
direncli infeksiyonlarin riskini artirmakta

o (Zenelajetal., 2014 )
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diyabetik ayak infeksiyonlarinin tani ve tedavisi icin klinik
uygulama kilavuzlari

(Direnci Onlemek ve antibiyotik ile ilgili maliyetleri ve yan etkKileri
azaltmak icin,)
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. &
Hafif infeksiyon (Oral tedavi)
Amoksisilin-klavulanat (2x1 gr)

Klindamisin (3x600 mg)
Kotrimoksazol (2x80/400 mg)

Levofloksasin (1x750 mg)

Sefazolin (3x2 gr)

A T s T e T -

- Doksisiklin {2x100 mg)

. MRSA varliginda:

Linezolid (2x600 mg)

- Klindamisin (3x300 mg)*

_“ | Kotrimoksazol (2+80/400 mg)
; Fusidik asid (3500 mg)

e




Orta derece infeksiyon (Baslangicta parenteral olmali) ha :
~ Ampisiisulbaktam (3-6:3 g1 X
Seftriakson (1x2 gr)

* Ertapenem (1x1 gr)

- Tigesiklin {yukleme dozu 100 mg; 2x50 mg)

~ Moksifloksasin (1x400 mg)
S5 - Levofloksasin (1x750 mg) veya Siprofloksasin (2x400 mg) + Klindamisin (3x600 mg)

M}A P Slprofloksasm (2x400 mg) + Metronidazol (3x500 mg)

?"' :; . Seftazidim (3x2 gr)'

. Piperasilin-tazobaktam (3x4.5 g’
. Sefoperazon-sulbaktam (3x2 grl*

~ I Tinezolid (2600 mgl* i :
MRSA so0z konusu ise
Daptomisin (6 mg/kg)*

Vankomisin (2x1 gr)*

Teikoplanin (yuklame dozu 400 mg, 12 saat sonra 1x400 mg}*
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~ o Siddetliinfeksiyon (Parenteral olmall
7

15 f,. ~ Piperasiin-tazobaktam (345 gr)/ Imipenem-siastatin (4605 g Meropenem (31 r)/Sefepim (3¢1 g
+ anti-MRSA ajanlar
Vankomisin (21 gr)  Daptomisin (6 mgfkg|  Linezolic (2600 mg)
Telkoplanin (y(kleme dozu 400 mg; 12 saatsonra 1400 mg)
Cogul direncli Acingtobactar infeksiyonu (Parenteral tedavi
Kolistin + Aminoglkozid / Sulbaktam (41 gr} Tigesiklin (yukleme dozu 100 mg; 2460 mg)
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Klimik Joumal

Edirdr Gordsd / Editorial
Ovyebotic Ayak Yaram ve Infeksivonu: Bir Ulusal Ulag: Reporu

Hob A Eratksoy

Uzlag: Raporu / Consensus Report
Diyabetik Ayak Yaras: vo Infeksiyonanun Tanese, Tedavisi vo Onleamosi:
Ulusal Uziap Raporu

{ P

Nege Sahadis. Onder Kajogk, Seguh BaLiogiu. Zoynep Opar Sive. Sarrdi Aktay
Mazafler Alvadag, Caner Arslan, Tursn Asian, Selda CoNk, Ayrur Engin, Matek Erakeoy.
Oncer Ergoes, Bldent Ereprad, Serdar Gller, Agten Kadanal, Linfrpe Miranmodi,
Nermin Olgun, Oral Oactl, All Oznue, Than Setman, Irfes Sencan, Olem Tanndver
Qrge Turhan, Abduloh Kemal Tuyges, Hasen Thnbn, Ahmet Cioir Yauts, Tomed Yidmaz



o Kilavuzlar, kronik, daha dnce antibiyotikle tedavi S

: ; edilen veya ciddi infeksiyonlarin genellikle daha faera
PRer B genis spektrumlu rejimlere ihtiya¢ duydugunu LA
LIt belirtmekte Pl
e _ ST
a2 ,; o Yayinlanmis karsilastirmali verilerden yoksun B A
AEN - i ey & : : 7 NGy
LRI oldugu icin spesifik oneriler verilemez! B

S o DAl'lere yonelik diger kilavuzlar ayni sebeple @

spesifik ampirik antibiyotik onerileri sunmaktan da
kacinmaktadir !

o (Gariani ve ark., 2014).

.

- ¢ - o ~ . 3
Vsl : (o Bk ‘ o »« (DR S e a -
7, Sy £ » : £ p. = o ‘ 7
e p‘a’ ‘:/F » -~ o - o N 12 = /A= st ‘e /’0. 2 = m‘- ." - -
L o oA} X v * . A » & h b 2 - e £



A izole edilen sus sayist

_Gram bozitif bakteriler (%)

'Gram_negaﬁf bakteriler (%)

Etken dagihmi (%) =

L Ci ismacilar A ' 6

. 1. MSSA (17.8) ¢
( . P.aeruginosa  (17,3) .
¢ Saltoglu et al. 208 92 (44,2) 114 (54,8) . coli (14,4)
‘ ”MRKNS (8,6)
5. Streptokoklar  (6,7)
B 1. P. aeruginosa  (18,4) £
2. Streptokoklar  (14,8) “
f Ertugrul et al. 115 3. S. aureus (13,9) I€
) 4. Enterokoklar  (12,2) ’ B e
¢ 5. E. coli (7.8) R
‘ 1.S. aureus (29,8) ES T
a 2. E. coli (20,1) N “ k.
A | Kandemir et al. 104 64 (59,6) 3.P.aeruginosa  (19,2) ’C" ’» a®
S A a 4. Enterokoklar  (7,6) ;',“ 9”’;
T S50 i
Paesa® o o 1. S. aureus (28) ;Q\‘If: A-"._f
o 2. E. coli (18,3) 2.2
".9“,;’ " Ozaydin et al. 49 (52,7) 44 (47,3) 3. Klebsiella spp.(12,9) l
i 4. Enterokoklar  (12,9)
5. P. aeruginosa(8,6)
1. MRKNS (16,9)
2. P. aeruginosa (14,6)
Saltoglu et al. 38 (43) 51 (57) 3. Enterokoklar ~ (11,2)
4. Streptokoklar  (9,0)
5. E. coli (7,9)
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tedavisinin secimi icin mevcut
onerilerin bir modifikasyonunu
gerektirebilir mi?

- 0 Baslangic (DAI) antibiyotik paacass
Ain: (M tedavisinden sonraki epizodlardan M2
> 1zole edilen patojenler, yaygin
2 Aot olarak recete edilen antibiyotiklere
daha direncli hale gelebilir mi?
o Budurum, ampirik antibiyotik
Ry
-




—wewnes 1iStS available at ScienceDirect
International Journal of Infectious Diseases \ A
e .rﬁ INTERNATIONAL SOCIETY
e v o Eas [FoRr InFECTIOUS DisEAsES|
ELSEVIER journal homepage: www.elsevier.com/locate/ijid
| 4
Are antibiotic-resistant pathogens more common in subsequent £
episodes of diabetic foot infection? !

Dan Lebowitz™"™!, Karim Gariani®“!, Benjamin Kressmann", Elodie von Dach®,
Benedikt Huttner”*, Placido Bartolone?, Nam Lé“, Morad Mohamad*,
Benjamin A. Lipsky”", llker Uckay"”<*

o Daha sonraki epizodda DAIl'larindan izole edilen ;
patojenlerde antibiyotik direncine iliskin bir gecmis DAI
ataginin bulunup bulunmadiginin arastiriimasi

o Hekimlerin empirik antibiyotik tedavisi secerken
gecmiste DAl oykUsunU dusunmeleri gerekip
gerekmedigi



' g 482 yetiskin hastada toplam 1018 DAI atag

Q

Median tedavi suresi 20 gun (11-35 gun).
lIk DAl epizodundan sonra

Q

ortalama 3.3 yil takip
Tekrarlayan ataklar arasindaki medyan aralik 7.6 ay P2 ass
En az (ic kez meydana gelen 365 DAI arasinda, P

Staphylococcus aureus predominant patojen, artan epizodlarda prevalan b 2 o
degil 5

Q 3 d O

¢ Uc dominant yara patojeninin uyumu sonraki ataklar icin sadece% 43 iken,
o Ataklarin% 57'sinde, izole edilen patojenler dnceki bélimde bulunanlarla ilgisiz

Mikrobiyolojik bulgulara dayanarak, bircok DAI niiksi muhtemelen yeni epizod

o I D2 ) Rt Y R B s
al 2 : : . N DD » "
X< . g : » &0 ", -/ﬂé'm‘.



Antibiotic  MSSA Streptococcus agalactiae  Pseudomonas aeruginosa
Year 2010 2013 2016 2010 2013 2016 2010 2013 2016

Methiclllim 0% 0% 0% 0% 0% 0% : _a i
Clindamyein 11% 12% 17% 22%  22% 20%  -@ -3 _3
Rifampiein 1% 1% 1% 0% 0% 5%  -@ i i
Ciprofloxacin 3% 4% 3% -3 i i 8% 10% 9%

Genel olarak, episodlar uzerinde metisilin, rifampisin, klindamisin veya
siprofloksasine karsi antibiyotik direncinde anlamli bir artis yok.
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o Bir dnceki DAI epizodu 6ykiisU, sonraki ataklarda @

herhangi bir antibiyotige direncli izolat olasiliginin
daha ylksek oldugunu ongérmemis! (=2
o Tekrarlayan DAl ataklari icin ampirik antibiyotik

tedavisinin spektrumunun genisletiimesi gerekli
gorunmemekte!
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n ! a
L e ¢ Bu sonuclar, bircok Batili Glkedeki durumu f T
o yansitabilir, fihezas
ain: (MY o Ancak genellestirilemez. < »
2 Sy o Kaynaklari sinirli Glkelere f‘hﬁ"‘
AT o Toplumda ve saglik hizmetleriyle iliskili antibiyotige & "
22Xy direncli patojenlerin yuksek olan yerlere, ‘.

o Genis spektrumlu ajanlarin kullanimi yaygin
¢ DAl'lerde non-fermentatif bakteriler yaygin olanlara



Microbiological profile and clinical characteristics of diabetic foot infection in northern China: a
retrospective multicentre survey in the Beijing area.

Lix' @i vuan G Jus* yuz® DengW® Liuy” LiY® BuX® Dingm™ LiQ® Guox®

+ Author information

Abstract
g the
456 olgu, 551 killtiir o
%20 polimikrobiyal , %40 GPB, %57.5 GNB 156
Enterobacteriacae, S. aureus, P. aeruginosa, Proteus, E. coli , KNS en sik.
MRSA %24.5 -
ESBL (+) GNB %53 3.1
IES.
of |
.r - ¢
" pipera ated [N
:f.r P — ) - i : -‘V_..{.’:
L with Gram-negative rods. ’&'é;‘&:‘e‘

‘A Q‘CGNCLU SIONS: Enterobacteriaceae were the most frequently isolated organisms in our area. Older patients were more likely to suffer from "Q‘ . -~




The Foot 21 (2011) 6-14

Contents lists available at SciencaDirect

The Foot

journal hemepage: www.elsavier.com/locate/foot

Clinico-microbiological study and antimicrobial drug resistance
profile of diabetic foot infections in North India

Mohammad Zubair?*, Abida Malik?, Jamal Ahmad®

* Department of Microbiodogy, Faculty of Medicine, [N, Medical College, Aligarh Musfim University, Aligarf 202002, U West |, india
b Centre for iebetes and Endocrinology, Feowlty of Medicine, LN, Medical College, Aligarh Muslim University, Aligarh 200002, India |+

Gram negative aerobes were most frequently isolated (63.8%),
followed by gram positive aerobes (36.1%) and anaerobes T
(31.4%). !

ESBL (+) GNB %68.5 ve MR Stafilokok %43




DIABETES RESEARCH AND CLINICAL PRACTICE 80 (2008 344-351

available at www.sciencedirect.com

"»,* ScienceDirect Y‘Jj‘)

journal homepage: www.alsevier.com/locate/diabras

Factors associated with treatment failure in patients with
diabetic foot infections: An analysis of data from
randomized controlled trials

Konstantinos Z. Vardakas ®, Maria Horianopoulou °, Matthew E. Falagas “*“*

“Alfa Institute of Biomedical Sciences (AIBS), Athens, Greece
b Departrment of Medicine, Henry Dunant Hospital, Athens, Greece
© Department of Medicine, Tufts University School of Medicine, Boston, MA, USA

MRSA izolasyonu, DAI'li hastalarda tedavi basarisizhigi ile iliskili &nemli bir
faktor gibi gorunmekte
Tedavi basarisizligl icin ek risk faktorlerinin belirlenmesi ve DAI'll hastalarin

yonetiminin optimizasyonu icin daha fazla arastirma calismasi
gerekmektedir.




‘ Original Review w
The International Journal of Lower

; Do Diabetic Foot Infections With (%?E“GE’.’E}’%")%?:

Methicillin-Resistant Staphylococcus aureus  Reprinand permissions

sagepub.com/journalsPermissions.nav

; Differ From Those With Other Pathogens? 2.0 =7 §
®SAGE r
Besa Zenelaj, MD', Cindy Bouvet, MD', Benjamin A. Lipsky, MD'?, ¢

and llker Uckay, MD'

o 1999'dan 2013'e kadar toplam 7771 DAl vakasini aciklayan

£ 48 makale.
(,: o S aureus izolati olan DAl'lerin genel orani yaklasik% 30'dur;
0 (tum vakalarin% 11'i) MRSA

o Tedavide uluslararasi tavsiyelere gore gecerli kilavuzlar uygun



DIABETIC DIABETES UK

KNOW DIABETES. FIGQHT DIABETES.

=1 Full Access

Are diabetic foot ulcers complicated by MRSA osteomyelitis
associated with worse prognosis? Outcomes of a surgical series -

1. Aragon-sanchez, J. L. Lazaro-Martinez, ¥. Quintana-Marrero, M. J. Hernandez-Herrero,
E. Garcia-Morales, |.]. Cabrera-Galvan. ]. V. Benesit-Montesinos

First published: 11 May 2009 | https:/fdoi.org/10.1111/j.1464-5491_2009.02714.x

B2 |avier Aragdn-sanchez, CFEduardo 1.4°D, 35002 Las Palmas de Gran Canaria, Canary Islands, spain. E-
mail: javiaragon@telefonica.net/draragon@piediabetico.net

o MRSA kemik infeksiyonu, P
% ¢ Daha yuksek ates(P = 0.02) ve I0kosit sayisi (P = 0.02) ile iliskili P ‘

( | G o
25 it ¢ MRSA infeksiyonu olan hastalar daha fazla sayida cerrahi islem E;,;‘j;ﬁ
A ﬂ_‘ gecirdi (P = 0.03). “ ,;’6‘:‘
B (e S ke A (e
:.’»ag’.;:‘;g- o MRSA ve MSSA ile iligkili osteomiyelit arasinda amputasyon \
oranlarinda anlamli fark yok.

o MRSA kemik infeksiyonlari daha k6t prognozia iligkili degil!



» (’/
i g
<
"4
- < 1
|
/ ’ 7
o |
|

D
- |
. 2 =
N7 s |
T SR
\ B (A - ”
e
R i ‘(" »

Z

O .-,ﬁ
: am - A
i y
e 3

— N\ Y

T N Y
»

Metisiline direncli Staphylococcus aureus'un o
(MRSA) neden oldugu diyabetik ayak (2
infeksiyonlarinin (DAI) diger patojenlerin neden
oldugu DAl'lerden daha kotl sonuclarla iliskili olup
olmadigl konusu tartismali!




Clin Micrabiol Infect 20153 Jul:21(7):639-64. doi: 10.10164.cmi.2015.03.018. Epub 2013 Apr 8

Predictors for limb loss among patient with diabetic foot infections: an obsep
retrospective multicentric study in Turkey.

Saltoglu N', Yemisen M2, Ergonul 02 Kadanali A* Karagoz G* Batirel A7,
Alkoyunlu Y¥ Engin D®, Ceran N Erturk B'® Mulazimog
0" Yasar K'® Uzun N'® Kucukardali Y7
Group.
1ABLE

oot infé

n (%)
Gram-neg = bacteria 114 (54.8)
Pseudormonas aeruginosa 36 (17.3)
Escherichia coli 30 (14.4)
Enterobacter Il (5.3)
Klebsiella 10 (4.8)
ESBL producing Enterobacteriaceae 10 (19.6)
FProteus 13 (<4.8)
Acinetobacter 10 (4.8)
Morganella 4 (1.9)
Gram-positive bacteria 92 (44.2)
Methicillin-sensitive Staphylococcus aureus 37 (17.8)
Methicillin-resistant Staphylococcus aureus 11 (5.3)
Methicillin-resistant coagulase negative Staphylococcus 18 (B.6)
Streptococcus 14 {(&.7)
Enterococcus 12 (5.8)

Anaerobic bacteria

2 (1)
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International journal of Infectious Diseases 70 (2018) 10-14

: Contents lists available at ScienceDirect i
£ r .
: | b
BSMe International Journal of Infectious Diseases e ak Bl
. | INTERMATIONAL SOCIETY B \
{ roR INrcTiows Diseases '_ ) y : -
” ,1 journal hemepage: www.elsevier.com/locate/ijid Pe i Za
§ 3 (. o ,: |
e,
Sy ) 'f -
o ,‘ Influence of multidrug resistant organisms on the outcome of diabetic | M)
R foot infection 2|
&y A Nese Saltoglu™*, Onder Ergonul”, Necla Tulek®, Mucahit Yemisen®, Ayten Kadanali,

Gul Karagoz®, Ayse Batirel®, Oznur Ak®, Cagla Sonmezer®, Haluk Eraksoy',

Atahan Cagatay', Serkan Surme?, Salih A. Nemli®, Tuna Demirdal®, Omer Coskun”,
Derya Ozturk', Nurgul Ceran', Filiz Pehlivanoglw’, Gonul Sengoz, Turan Aslan®,
Yasemin Akkoyunlu®', Oral Oncul', Hakan Ay', Lutfiye Mulazimoglu™, Buket Erturk™,
Fatma Yilmaz", Gulsen Yoruk®, Nuray Uzun”, Funda Simsek®, Taner Yildirmak®,
Kadriye Kart Yasar’, Meral Sonmezoglu', Yasar Kiiciikardali’, Nazan Tuna®,

Oguz Karabay®, Nail Ozgunes”, Fatma Sargin”, Turkish Society of Clinical Microbiology
and Infectious Diseases, Diabetic Foot Infections Study Group



o (91 hasta, 19 merkez
o 536 mikroorganizma izole ¢

o S. aureus 107 (%20), P. aeruginosa 99(19%) , E. coli
X 65(12%) en sik etkenler !
o o MRSA orani %6,1, (S. aureus’larin %.31'i MRSA )
o CONS: %79'u MR-CONS e
o o o o P. aeruginosa: % 21’i CID
O o E. coli ve Klebsiella (GNB) :%38’i ESBL (+)
e

¢ 63 hastada (8%) yeniden hastaneye yatis
o 127 (16%) major amputasyon
o 24 (3%) hastada olum

o BN SN Z IR, Sl ’,~'=-ha~ '@f"d;" e
g , ‘ 7 X e 27 o RS
. . ) (& v, - S -
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T" _",;" o L \;i : | : ' ] | ' | t_(/‘ o L ’
. Dredictors of fatality among the patients with diabetic foot infections. P20
e | el
el Univariate Multivariate ARl
vere K m
e OR a P OR a P g ;
Shor | “
. | Age 101 0.98-105 0323 0.98 0.93-1.04 0.627 .( o <
R ,f . Male gender 097 041-231 0961 109 0.33-354 0.88 ’('f ‘ :
o, ‘ Renal failure 5.2 219-1233 <0.001 101 021-4.73 0.981 [' R e
e ’; Chronic heart disease 45 196-103 <0.001 3 1.01-9.04 0.05 ':;5\ :
A ﬂ.;\'_-': Dialysis 9.2 4-215 <0.001 83 182-3815 0.006 f{:_ m”
. & Osteomyeliti 2 091-47 0.079 12 0.39-3.78 0.727 «H - o
'f @f."’?“_ A Methicillin resistant Staphylococcus 18 0.54-5.61 0.344 2 0.54-8.72 0.267 o7 TR
- ‘L’.a‘j Pseudomonas aureus 14 047-411 0.549 17 0.51-5.79 0.374 A
b Klebsiella pneumoniae 3 0.64-14.58 0.159 11 1.24-475% 0.028
- Escherichia coli 18 0.54-5.61 0344 18 0.49-6.86 0.367

Tekrar hastaneye yatirilan hastalar arasinda en yaygin etken
metisiline direncli Stafilokoklar

Klebsiella infeksiyonlari fatalite ile iligkili



Diyabetik Ayak —Biyofilm lliskisi

¢ Ayak yaralarinda mikroorganizmalar (% 60 — 80) oraninda biyofilm

uretmekte
Y ¢ Malik A, Mohammad Z, Ahmad J. The diabetic foot infections: biofilms and
g antimicrobial resistance. Diabetes Metab Syndr 2013; 7: 101-7.
A B> ¢ Biyofilm varligi kronik yaralarin iyilesmesinde birincil engel NLpe
e o S S ey ks 8 . B2 At
< ¢ Biyofilm olusumu bakteriyi antibiyotik etkisinden koruyan onemli R
e /,'. mekanizma ;

¢ Biyofilm icerisinde tek bir mikroorganizma tiiri ya da birden fazla tir
olabilir.



¢ Biyofilm olusumunda antibiyotiklere direng
gelisebilmekte!

1. Biyofilm icine dlistuk penetrasyon
Ozellikle vankomisin ve teikoplanin gibi
glikopeptidlerin gecisinin engellenmesi

2. Bakterilerin cogalma oranlarinda degisiklikler

Biyofilm lireten bakterilerin cogalma hizi serbest
yasayan formlara gore ¢ok daha yavas

3. Mikro cevre degisiklikleri

pH ve ozmotik degisiklikler de antimikrobiyal ilag
etkinligini degistirmekte

Leid J. Human leukocytes adhere to, penetrate, and respond to Staphylococcus aureus biofilms.
Infect Immun. 2002; 70(11): 6339-45.

Fux CA, Costerton JW, Stewart PS, Stoodley P. Survival strategies of infectious biofilms. Trends
Microbiol 2005; 13: 34-40.

Drenkard E. Antimicrobial resistance of Pseudomonas aeruginosa biofilms. Microbes Infect

2003; 5: 1213-9.
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MIK degerlerinin altinda kalan antibiyotik konsantrasyonlari direncli
suslarin secilmesine ve CID gelisimine katkida bulunur

Wang Q, Sun FJ, Liu Y, Xiong LR, Xie LL, Xia PY. Enhancement of biofilm formation by
subinhibitory concentrations of macrolides in icaADBC-positive and -negative clinical
isolates of Staphylococcus epidermidis. Antimicrob Agents Chemother 2010; 54: 2707-
2711.

Rachid S, Ohlsen K, Witte W, Hacker J, Ziebuhr W. Effect of subinhibitory antibiotic
concentrations on polysaccharide intercellular adhesin expression in biofilm-forming

Staphylococcus epidermidis. Antimicrob Agents Chemother 2000; 44: 3357-
3363.
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Association between hiofilm and multi/extensive drug resistance
In diabetic foot infection

Asli Vatan, Nese Saltogluig, Mucahit Yemisen, Iker Inanc Balkan, Serkan Surme, Tayfur Demiray,
Birgul Mete, Fehmi Tabak, Study Group, Cerrahpasa Diabetic Foot

First published: 30 January 2018 | https://doi.org/10.1111/ijcp.13060
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Diyuvliiiil viupuliiuiiu cu\ucy Cil 1anlvVU1il iIv1i

Univariate analiz

Multivariate analiz

OR 95% CI p OR | 95% p
Cl

Ekstremite ampiitasyon 2,20 1,14- 0,01 [1,00| 0,43-| 0,98
oykiisii 4,24 2,3
Son ii¢ ayda antibiyotik 294 |15-57/5| 0,002 |0,37| 0,09- | 0,14
kullanim oykiisii 1,3
Son alt1 ayda tekrarlayan 2,35 1,23- 0,01 (094 | 0,25- | 0,93
ayak 4,53 3,5
Infeksiyonu varligi
Ug ay icinde ayn1 ayakta 2,44 1,06- 0,03 |047| 0,18- | 0,12
Infeksiyon nedeniyle tekrar 5,58 1,2
hastaneye yatis
MDR 0,16 0,08- 0,001 |3,63| 1,58- | 0,002

0,32 8,33

XDR

0,11

0,03-
0,31

0,001

4,06




Biyofilm infeksiyonlari: sorunlari ve sonuclari

¢ Rutin antibiyotik duyarhlik metotlariyla serbest biylyen
mikroorganizmalarin duyarhlik sonuclari belirlenebilir.

. ¢ Serbest mikroorganizmalara ait duyarlilik sonuclari tedavi 'r L

‘ basarisini 6ngdérmede yetersiz r s

. o | oA

% .2 ‘,-.» "‘ " ‘(_b‘“l‘;‘ \"
e ¢ Biyofilm Greten mikroorganizmalar antibiyotiklere daha r;:‘@,c
ety 1 direnclidir, ancak duyarhlik ve direng sinir degerleri P Vi

belirlenmemis

Biyofilm ortadan kaldirilmadigi suirece rekiirrens ve
tedavi basarisizligi!!



p

Q Q3 QS S

Q S

Kronik yaralarda biyofilm infeksiyonlarini
Onleme ve tedavi stratejileri

biyofilme etkili ilaclar ile antibiyotik kombinasyonlari,
topikal antimikrobiyal tedavi rejimleri,

|6kosit yamalari,

otolog plateletten zengin fibrinlerin lokal
uygulamalari, ’ r~
bakteriyofaj tedavileri, | <

selektif debridman 6zelligi olan larvalarin
antimikrobiyallerle kombine kullanimi calismalari,

QS inhibitorleri ile kombine kullanimi calismalari .....

Q/A -va;

74 »



Mekanik uzaklastirma

o Kronik yaralarda biyofilme yonelik uygulamalar

¢ oncelikli olarak biyofilmi uzaklastirmaya yonelik
debridman,

¢ negatif basincli vakum tedavisi
¢ Kompresyon
¢ Hiperbarik oksijen tedavisi

Haiby N, Bjarnsholt T, Moser C, Bassi GL, Coenye T, Donelli G. ESCMID
guideline for the diagnosis and treatment of biofilm infections 2014. Clin
Microbiol Infect 2015 [E-pub Suppl 1:S1-25], doi:
10.1016/j.cmi.2014.10.024.




_ .
Diyabetik ayak yonetiminde cok

odakli yaklasim |
o hem Klinisyenlere hem de hastalara egitim §
saglamak, Faeca
o gucli antimikrobiyal yonetim programlari
gelistirmek Pt
o yeni tani ve tedavi teknolojilerini kullanmak o
¢ yeni antibiyotik ajanlari " “'“’

o bakteriyofajlar




Diyabetik ayakta egitim

o Hastanin, ailenin ve saglik
personelinin egitimi

o Hekim egitimi
o diyabetik ayakla ilgili hekimlerin isbirligi

| 0 Hasta egitimi i
e .":"" o 2005 yilinda Viswanathan ve @ , ’
e arkadaslarinin yaptig| 4872 kisilik caligma Faeiaa
a_’ ‘ o egitim verilen grupta yeni problemin

gelisme orani %5, cerrahi girisim orani %3,
o egitim verilmeyen grupta ise yeni problemin

gelisme orani %26, cerrahi girisim gerekliligi
%14 (p<0,0001).
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| Oneriler

o Infeksiyon énleme programlari |

4 o El hijyeni veya antibiyotik yonetiminin tesvik edilmesi
{ o secilmis antibiyotik recetesini azaltti ve antibiyotiklere genel

2 direnci dolayli olarak azaltti.
% 2 3 S : Fagzatia
-0 Uygun doku orneklemesi ile klinik infeksiyonun hizli a2
‘ tanimlanmasi, X

o genis spektrumlu ampirik antibiyotik kullanimini
sinirlamakta ve antibiyotik yonetimini gelistirmekte
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=ID conaultation recommendsd for mod-gawers of complicated infactions r ("A ,‘:

EMPIRIC CHOICES
4+ Mot Infeched — Do not treat {pot all fioot wcers In diabetics are Infiecied and absence of punudence of other .
Teatures of Inflammaton make infection mﬁ . "~
< Caelluliis (without ucer) — cefazniin 1 g v g8h or cephakedn g [P o '
4 Nl o Moderate — cefazolin 1-2 g v gBh o cephalesin SO0 mg puo. QD

_"ry' _ ~jemida
2
)
o
s
y ™

4+ Sewers— several optons, cholce depends an concamm for MDR pathogens, choose one of Tollowing ,\':
= CcEfFaxone + meTonidaoks i‘” ’/"’ ‘
piperacilin-iaernbaciam 4.5 g v - VENCTYCin Lt D
i ma'npenan#m‘n‘y:ing e a\ o
= NBZ vancomycin can be dscontmnued I patient s not colonized with MRSA . . 2 -
4+ Chinonic — Esuslly requires. more fomal evaluation o allow targeted Sherapy, |0 consuiiabion recommended L 7 o »
ROUTE — _— . . d - N N R b.‘w‘:h ‘Iﬁ.. »
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Z-k e ™

CONSIDER
CONSULTING:
ID, Vascular

Surgery, +/-
Plastic
Surgery

msH+ uHN @« DIABETIC FOOT
ASP iz P INFECTIONS

*ID consultation recommended for mod-severe or complicated infections

4 Patents with chronic Infieciions and multipie prior courses of antiblotics are monz kely to have potymicroblal
Infacsons
4 Patients colonized with resistant orgarismes (e.g., MRSA, Mm%m}mwmmmr
these pathogens; however, hese onganisims Mdy simply colonize wound rather causa Infecton
IMMUNOCOMPROMIZSED HOST COMSIDERATION
4 Similar esmpinic coverage
ADDITIOMAL DIAGHOSTIC AMD THERAPEUTIC COMMENTS
4+ When possioie, sierlle wourd cultures should be obtained price to starting antiblotics when mulitipie pathogens
or pstecmyellis s sLspecied
4 Imaging to' confimm osteomyeliilts — oot X-=y, MR or bonesgalilum scan IT Inconciusive; CT Imaging may akso
b of benat

+  Management Includes Muitdsopinany approachs wound care and debrdement a5 nesded, presswure off-
loading, chimpody, Improved giycemic control, Tomal vascular evaluation of mb {+- Wascular Surgeny

4 Infections In those with poor vasoular supply may have higher raies of Treatment tallure with A alone
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o AMY programlarin cogunlukla antimikrobiyal direnci degil, nozokomiyal
infeksiyonlarda bir azalmayi hedeflemekte ve bircok DAI toplumda
tedavi edilmekte ve bircok farkli antibiyotigi icermekte!

o Calisma suresince ¢alisma kurumunda bu politikalarda buytk bir
degisiklik olmamis

0
o Kaynaklari sinirh Ulkeler ya da ‘
o toplumda saglikla iliskili antibiyotige direncli patojenler, f B
Ao 0 recetesiz antibiyotik ajanlarin yaygin oldugu yerler ':—ﬁ A"
_" ?'”,..v;f__: : o veya non fermentatif Gram negatif bakterilerin hakim oldugu DAI »‘i}:
..tf,“;,;,z,;;g gibi diger bolgelere AMY genellestirilemez 3
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DIABETICMedicine

DOI:10.1111/dme. 12750

Diabet. Med. 32, 748-759 (2015)

A. W. J. M. Glaudemans', I. Uckay* and B. A. Lipsky**

¢ Yeni molekuler mikrobiyal teknikler, sadece daha fazla
organizmayi degil, ayni zamanda virulans etkenlerini ve
antibiyotik direncini de belirleyebilir,

Umut verici gorunuyor




2 ;: Table 2 Comparison of methods for identifying causative pathogens in diabetic foot infections

Type of processing - Major advantapes ~ Major disadvantages When to order Other comments

o3 Standard culture ~ Widely available ~ Qnly identifies known If only method available Can be supplemented by
; Relatively mexpensive  pathopens Unustal organisms unlikely — Gram-Stained smear
Results depend on type of

specimen collected and rules

reparding reporting
Molecular More sensitive Not widely avatlable vt~ Unusual organisms more ikely May also provide
diagnostic [dentifies wider range ~ More expensive Severe infection iformation on the
methods of organisis Uncertainty about howto  Patient on antbiotic therapy  presence of genes

interpret results Rapid identification important  coding for virulence

factors and antibiotic
tsIstarice




r I~ Gelen Kutusu (17,15 X 7 = [Pathogen analysis X Y [4 LO.Cerrahpasa Tip X Y [ Istanbul Universite: Yg; 1
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.e

b4 Y [ Istanbul Universite: Y [ Ista
L L

C 1t | & Givenli | https://www.ncbi.nlm.nih.gov/pubmed,/29180323
Uygulamalar ﬂ Web Slice Galerisi m Onerilen Siteler IE'den Al | - httpy/egitimdeyapi @ Istanbul University (1 & Google (2408 unread) - saltc
Format: Abstract - Send to -

Man Fang i Ke Da Xue Xue Bac. 2017 Nov 20;.37(11):1445-1455.

[Pathogen analysis in patients with diabetic foot osteomyelitis using 16S rRNA high-throughput
sequencing].

[Article in Chinese]
Hu P ,Zou MC, Cao X, Pan YL, Luo XK, Jiang ¥, Xue ¥, Gao F.

+ Author information

Abstract
OBJECTIVE: To analyze the CI‘IEFE]C’[EFIS’[ICS of pathogenic mlcroorgamsms in the mfected bone tlssues in patients with diabetic foot
osteomyelitis (DFO) ug s
infection control.

METHODS: Between | Rutin kultar yontemi ile karsilastirldiginda, pecimens
- 16S r RNA dizilimi patojenlerin (0zellikle Gram-negatif

sequencing and auto

el el bakteriler ve anaeroblar) daha uygun ve dogru

:fgg‘;l'ﬁs ;’;fﬂf;': tanimlanmasini saglar ve DAO'nun uygun tedavisi ogenic
SEEIU'EI'I'CH'I:Q and routin hakklnda kllnlk kararda yararll Olablllr tLes 165

rRNA sequencing, co : . — E— - . number
of pathogens (12.56 vs 1. “-Dj and a hlgher pmpomon of gram- negatwe bactena (6? 16% Vs 5[] DD%‘] in the samples 155 rF'.NA sequencing
detected nearly all the pathogens identified by routine culture except for Escherichia coli, Serratia marcescens and Enterobacter cloaca, and
identified 13 genera that failed to be detected by routine culture, including the obligate or strict anaerobes Anaerococcus, Veillonella,
Bacteroides, Fusobacterium, Porphyromonas, Finegoldia, Prevotella, Peptostreptococcus, Parvimonas, Peptoniphilus and Bulleidia. Routine
culture did not detect any anaerobes in the samples but identified multidrug-resistant strains in as many as 58.33% of the pathogens.

CONCLUSIONS: 155 rRNA high-throughput sequencing is capable of demonstrating the diversity and abundance of microflora in DFO bone
tissues, where diverse and uniformly distributed pathogens can be detected with a discrete distribution of the dominant genera, most of which
are gram-negative. Compared with routine culture method, 16S rRNA sequencing allows more convenient and accurate identification of the
pathogens (especially gram-negative bacteria and anaerobes), and can be useful in clinical decision on appropriate treatment of DFO.
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Virulence Potential of Staphylococcus aureus Strains Isolated
From Diabetic Foot Ulcers

A new paradigm

Albert Sotto, MD, PHD1, Gérard Lina, MD, PHDZ, Jean-Louis Richard, MD3, Christophe Combescure,
PHD4, Giséle Bourg, MS1, Laure Vidal, MS1, Nathalie Jourdan, MD5, Jérome Etienne, MD, PHDZ and

Jean-Philippe Lavigne, MD, PHD1E Diabetes Care 2008 Dec; 31(12): 2318-2324.

Diyabetik ayak ulserlerinde iki S. aureus susunun
populasyonunun varhgi

Enfekte suslarin yuksek virulans potansiyeli

bes virulans geninin varhgl veya yoklugu, iki populasyonu
ayirdi

enfekte olmayan yaralardan enfekte olmayanlari ayirt etmede
yardimci




Distinguishing Colonization From Infection With
Staphylococcus aureus in Diabetic Foot Ulcers With
Miniaturized Oligonucleotide Arrays

A French multicenter study Diabetes Care 2012 Mar; 35(3): 617-623

Albert Sotto, MD, PHD', Jean-Louis Richard, MD=, Nourredine Messad, BSC', Nicolas Molinari, PHDZ,
Mathalie Jourdan, MD?, Sophie Schuldiner, MD?, Ariane Sultan, MD, PHD?, Christian Carriére, MD, PHD?,
Bertrand Canivet, MD’, Luce Landraud, MD%, Gérard Lina. MD, PHD®, Jean-Philippe Lavigne, MD,
PHD ' 190 and the French Study Group on the Diabetic Foot®

S. aureus kaynakli virulans faktorlerinin ekspresyonunu
belirleyen oligonukleotid microarrays,

«aktif olarak enfekte” oldugu dusunulen S. aureus Kklonlarinin
saptanmasiyla birlestiginde,

hangi Ulserlerin bir biyolojik yuku icerme olasiliginin ortaya

citkma olasiliginin yuksek veya olasilikla zarar verebilecegini
ve dolayisiyla antibiyotik tedavi kararinda yardimci olabilir!




Yeni antibiyotikler

2L o A new antibiotic kills pathogens without detectable - s
resistance
| o LL Ling, T Schneider, AJ Peoples, AL Spoering... - |

Nature, 2015 - nature.com RS

o Teixobactin, Gram-pozitif bakterilerin coguna karsi
aktif olan oldukca umut verici bir maddedir.


https://www.nature.com/articles/nature14098
https://www.nature.com/articles/nature14098

Clin Infect Dis. 2008 Dec 153,47(12):1537-45. doi: 10.1086/593185.

Topical versus systemic antimicrobial therapy for treating mildly infected diabetic foot ulcers: a
randomized, controlled, double-blinded, multicenter trial of pexiganan cream.

Lipsky BA", Holroyd KJ, Zasloff M.

o Infekte bir DFU icin tedavi edilen 835 hasta randomize calisma
o (cogu PEDIS 2. derece ve bir kismi 3. derece),

o topikal antimikrobiyal peptidin (peksiganan) ile oral
fluorokinolon

o Klinik iyilesme orani %85 e- %90, mikrobiyolojik eredikasyon
@ 3 (%42-%47),

A%n= M o Topikal pexiganan, hafif enfekte ayak Ulseri olan diyabetik
Wiiad hastalarin tedavisinde oral antibiyotik tedavisine etkili bir
A alternatif olabilir ve antimikrobiyal direncli bakterilerin secim
-! riskini azaltabilir

&




* Clinical and Translational Research w

The International journal of Lower
Extremity YWounds

Local Antibiotic Delivery Systems: Current Vel iz 152

B The Authar(s) 2018

and Future Applications for Diabetic Foot  rersmepmion
Infections OO o7
$SAGE '

Konstantinos Markakis, MD, PhD', Alan Robert Faris, MBChB?,
Hamed Sharaf, MD'(", Barzo Faris, MD’, Sharon Rees, MSc, PhD",
and Frank L. Bowling, DPM, PhD, DSc'*

| | =
o Aot o Diyabetik ayak infeksiyonlarinda izole edilen S
e oy mikroorganizmalarin coguna karsi aktif olan baanaa
;;i;:-j,;‘,-'_';; g krem seklinde yeni antimikrobiyal peptit pexiganan A
n o Etkinligini tespit etmek ve kullanimlari i¢in endikasyonlari
an. tanimlamak icin randomize calismalar gerekli

o Topikal antibiyotik ajanlarin rolG sinirli ve rutin
uygulamanin disinda




Naf Prod Res. 2018 Feb 23:1-6. doi: 10.1080/14786418.2015.1443085. [Epub ahead of prin]

In vitro antibacterial and time-Kill assay of ethanolic extract of Davilla nitida bark on multidrug
resistant bacteria isolated from diabetic foot lesions.

Perim MC', Borges JOC” da Siva EML Aratjo TAS™ da Siva ACO* da Siva VC® Camreiro SC', Cunha AF®. Pranchevicius MCDS®

@ Author information

Abstract Direnc yuksekligi olan bakterilerde denenmis
This study repd Bakterisidal etkili iaDetic Foot |
Infections. Anti Antibiyotiklerle kullaniminda additif etki 0ald and Time- Faosy
, < kill methods. The extract showed a significant antibacterial activity against all groups of bactena tested. BD was more sensitive for '{f},_ -
AL determining the antibacterial activity of the bark extract than the DD method. The bark extract inhibited the growth of bacteria with high-levels Ko X ;q"@, g
. __(?;i b ] of antibiotic-resistance, such as Pseudomonas spp. (100.0%), Enterobacer spp. (86.89%), Staphylococcus aureus (34.5%), Streptococcus “g./}?:
»;,"5'# pneumoniae (75.0%), stapnylococcus saprophyticus (92.66%). The combination of extract wiih antibiofics resulted in an additive efiect < fi'
e against most of the strains tested. Time-kill kinetics profiles of Dark extract showed bactericidal and time-dependent properties. Our results L e

sugaest that the Dark extract of Davilla nifida s a source of bioactive compounds, which may be useful against antibiofic-resistant bactera.




J Antimicrob Chemother. 2017 Jul;, T2{7). 2083-2101. PMCID: PMC5890712
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Effect of cadexomer iodine on the microbial load and diversity of chronic non-
healing diabetic foot ulcers complicated by biofilm in vivo

M. Malone,' 23 K_Johani* 8. O Jensen,** | B. Gosbell > H. G. Dickson,%® S McLennan,” H. Hu * and K. Vickery*

In vivo, calisma, bir dizi molekuler ve mikroskopi
teknigini kullanarak,

biyofilm tarafindan komplike hale getirilen kronik
lyilesmeyen DAU'lerinde mikrobiyal yukunu azaltmak
icin kadexomer iyodun basarisini gostermekte

Daha buyuk bir kohortta yara iyilesmesinin klinik

parametrelerindeki gelismeler gereklidir.




Bakteriyofajlar

DAl'larinda S. aureus, P. aeruginosa ve Acinetobacter

baumannii suslarinin hem planktonik hem de biyofilm
izolatlarina karsi antimikrobiyal aktiviteye sahip
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Topikal bakteriyofaj siispansiyonu,

o S. aureus, P. aeruginosa ve Acinetobacter baumannii ile enfekte kronik
ulserlere

¢ karsi yara iyilestirme ozelligi acisindan test edildi.
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Bakteriyofaj tedavisi

0 bakteri koloni sayilarini azaltti.
o biyofilmlerdeki hiicre bozulmasini 6nemli olcude arttirdi

¢ yara iyilesmesini arttirdi.

Mendes J, et al. Wound healing potential of topical bacteriophage therapy on diabetic cutaneous
wounds. Wound Repair Regen. 2013; 21: 595-603

Mendes J,et al. In vitro design of a novel lytic bacteriophage cocktail with therapeutic potential against
organisms causing diabetic foot infections. J Med Microbiol. 2014;63(Pt 8):1055-1065.




Diyabetik Ayak Akilc1 [lac Kullanimi

Klinik olarak enfekte diyabetik ayak yaralar antimikrobiyal tedavi gerektirir,
klinik olarak enfekte olmayan yaralari antimikrobiyal tedavi etmez.

infekte diyabetik ayak lezyonunun tedavisi, ideal olarak kultiir sonuclari ile
yonlendirilen dar spektruma odaklanmali

Ampirik antibiyotik tedavisi, sepsis iliskili veya siddetli deri -yumusak doku
infeksiyonu olan hastalar icin ilk adim

Antibiyotik seciminde ; Olasi/kesin patojenleri, Antibiyotik duyarliliklarini,
Ajanin etkinligini, Infeksiyonun siddetini, Maliyeti degerlendirmeli

1-2 hafta sUren antibiyotik tedavisi genellikle hafif ve orta siddetteki
infeksiyonlar icin yeterli.

En siddetli infeksiyonlar ve bazi orta dereceli infeksiyonlar icin oncelikle
parenteral tedaviyi uygulayin, infeksiyona yanit verirken oral tedaviye gecin.
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Diabetic foot infection: Antibiotic therapy and good practice recommendations.
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MUmkun olan her durumda, antibiyotik tedavisine baslamadan once her
zaman mikrobiyolojik analiz icin uygun ornekler gonderilmeli

Oral antibiyotik ve ayaktan parenteral tedavi secenekleri degerlendirilmeli
Mikrobiyoloji sonuclarinin kullanimi tesvik edilmeli

MUmkun oldugunca dar spektrum

Lokal tedavi kilavuzlar gelistirilmeli

Yetersiz iyilesme ya da tekrarlayan ulserlerde mikrobiom dusunebilir.
o tarama KkuUltUrleri (6rnegin burun, perine, bogaz swablari)

o MRSA yonlendirme ve yeniden infeksiyon riskinin degerlendirilmesine izin
verir.
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' Yara klinik olarak infekte
mi?

[ Antimikrobiyal B siddetii infeksiyon ya da yakin zamanda
gerekmez antibiyotik tedavisi

Genis spektrumlu antibiyotik basla;
Risk faktoru varsa MRSA, ve
Psodomonas veya anaeroplari

Hastanin kaltar sonuclari, duyarlilik sonuclari,
klinik yanitl bazinda hastaya gore tedavi duzenle

Diabetic foot infections: Current treatment and delaying the ‘post-antibiotic era’, Volume: 32, Issue: S1, Pages: 246-253, First
published: 09 October 2015, DOI: (10.1002/dmrr.2739)
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Antimikrobiyal direnc!!!
Care hastaya uyarl antibiyotik tedavisi mi?
o ki farkl gruptan sistemik antibiyotik kullanimi?
o Sistemik ve lokal antibiyotik birlikte kullanimi ?
o Antibiyotik ve lokal dezenfektan kombinasyonlari?
o Biyofilme etkili antibiyotikler?

Selektif debridman 6zelligi olan larvalarin antimikrobiyaller ve QS
inhibitorleri ile kombine kullanimi??

Bakteriofaj tedavi?







