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WO r I d ’ S Mo St Over 537 million adults aged 20-79 worldwide are currently

living with diabetes, accounting for 10.5% of the population
in this age range.

1abetic
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Diabetes prevalence (% of population ages 20 to 79)

Diabetes incidence is predicted to rise to 643 million (11.3%) by 2030, and to 783 million (12.2%) by 2045
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Diyabetik Ayak Enfeksiyonlari :.
(DAE)

DAE hospitalizasyon gerektiren en sik DM
komplikasyonu

DM’li her U¢ hastadan birinde ayak ulseri
gelisme riski

— 1 yil sonunda %15 mortalite

— 5 villik mortalite %50 yi buluyor
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— %17-20 amputasyon

International Diabetes Federation. IDF Diabetes Atlas.
2021. https://www.diabetesatlas.org
Ndosi M, et al. Diabet Med. 2018; 35(1):78—-88.







1. Predispoze eden durumlarin
tespiti

2. Enfeksiyonun agirligi, yaranin
durumu

3. Etiyolojik etkenin saptanmasi

https://www.uptodate.com/contents/clinical- § @

manifestations-diagnosis-and-management- 72, rimive
. . . . EKMUD

of-diabetic-infections WML KONORES




ok

e

DAE-Predispozan durumlar

Noropati, periferik arter hastaligi
Kota glisemik kontrol

Ayakta deformite
Ulser/amputasyon éykisii

llac 6ykiisii: SGLT2 inhibitérleri kullaniminda yiiksek
amputasyon riski

Yas, irk, etnik koken
DM komplikasyonlari; retinopati, KBY,..

Kirsal kesimde yasama
— Dusuk gelir dizeyi
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DAE-Siniflamasi
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* PEDIS (perfusion,extent/size, WAGNER
Sgrﬁ);gégis)ue loss, infection, and * Grade 0:Acik lezyon yok: deformite

veya sellllit

e Grade 1: infeksiyon yok
e Grade 1:Derinin veya subkutan
* Grade 2:Sadece deri ve yumusak dokunun yuzeyel llseri

doku tutulumu
 Grade 2:Tendon, kemik veya eklem
* Grade 3:Yaygin sellilit veya derin kapsiliine ulasan dlser

infeksiyon

— Grade 30: Osteomyelit (OM : ,
velit (OM) * Grade 3:0steomyelit veya apsenin

 Grade 4:Sistemik inflamatuvar eslik ettigi derin Glser
yanit sendrom varligi
— Grade 40: OM * Grade 4:Parmaklar veya 6n ayagin
gangreni
. @7.2. TURKIYE
Senneville E, et al. (IWGDF/IDSA 2023). * EKMUD
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Diabetes Metab Res Rev. 2024 Mar;40(3):e3687.



DAE-Mikrobiyolojisi

Senneville E, et al. (IWGDF/IDSA 2023).
Diabetes Metab Res Rev. 2024 Mar;40(3):e3687.

Siklikla polimikrobiyal
Yizeyel enf.:Aerobik Gram +

Derin, kronik ulserler: Ek
olarak enterokok,
Enterobacteriaceae, P.
aeruginosa, anaeroblar

Yaygin lokal enf., nekroz, pis
kokulu akinti, sistemik
semptomlar,.. varliginda: Ek
olarak anaeroblar
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Ne zaman? Nasil?
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* Lokal enfeksiyon

bulgusu yoksa @
e Kultur alinacak yer
steril serum
fizyolojikle
yikanmali/silinmeli
* Varsa nekrotik doku
uzaklastirilmalidir

@ 7.2, rimxive
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Derin doku kiltlru




Kemik Biyopsisi? i
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Journal of Diabetes and Its Complications 30 (2016) 910-916

Contents lists available at ScienceDirect

Journal of Diabetes and Its Complications

journal homepage: WWW.JDCJOURMNAL.COM

Causative pathogens and antibiotic resistance in diabetic foot
infections: A prospective multi-center study

35 merkez, 447 hasta
e 2/3’iInde OM

* %60 Gram (-)
— E. coli %15
— P. aeruginosa %12,4
— Proteus spp. %9,6

%36,4 Gram (+)
— S. aureus %11,4

| @ 7.2, rimxive

Hatiopoglu M, et al. J Diabetes Complications. *  EKMUD
2016;30(5):910-6.
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Tasikardi

Takipne J
PaCO2 <32 £
mmHg

@ 7.2, rimxive
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Diger radyolojik tetkikler

Lokosit Sintigrafisi
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OLGU-1

50y, E
12 yildir DM
— Instlin kullaniyor

2 aydir sol ayak bas parmaginda yara

— amoksisilin-klavulanik asit 2x1gr tb,
siprofloksasin  2x500 mgtb (aralikli
olarak 3,5 hft)

Ates olmasi ve kizariklikta ilerleme
nedeniyle basvuran hasta yatirildi

Glukoz: 326, HbA1C: 8.5 Kreatinin:2,8
mg/dL

ESR:84 mm/h




OLGU-1

1. Yaranin durumu: PEDIS 40

2. Mikrobiyolojik inceleme: Derin doku kiiltiirii (Koagiilaz negatif
stafilokok+ P. aeruginosa+ Enterococcus faecium, kemik kultird (P.
aeruginosa), kan kiiltiirii (KNS)

3. AB baslanmasi: Piperasilin Tazobaktam

4. Goruntuleme yontemleri: Doppler US( ADP akim @, MR (OM+,
distal falanksta kirik+)

5. Cerrahi mudahale: 1. parmak amputasyonu(yatisinin 8. giiniinde)

* Amputasyon sonrasl operasyon yeri temiz
 5gln daha IV tedavi ile taburcu
* Takip: 1hft, 2 hft, 1 ay, 3 ay ve 6 ay sonra takip

— Tinea pedis ve onikomikozda dizelme
— Kan seker regiilasyonu, HbA1C: 7, Kreatinin:1,2mg/dL

‘ .@) 7.2, rimxive
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OLGU-2

68y, E

26 yildir DM
— HT, KAH

OAD kullaniyor

1hft once sol ayak bas parmaginda siyahlik, 2
glndulr bacagina yayilan kizarikhk

AB kullanim oykusu yok
Hasta cerrrahi endikasyon nedeniyle yatirildi
Glukoz: 158, HbA1C: 6.8 Kreatinin:1,4 mg/dL

Lokosit:10500/mm?3, CRP:44mg/L,
ESR:60mm/h




OLGU-2 3
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Yaranin durumu: PEDIS 3

Mikrobiyolojik inceleme: (-)

Ampirik AB: SAM

Goruntluleme yontemleri: Doppler US (PA, @& ’
ATA, PTA, ADP akim®), MR (OM-)

Revaskdilarizasyon (-)

Cerrahi midahale: (Acil, yatisinin 3.
glintinde)
— Tum parmaklarda gangren




OLGU-2

* Operasyon esnasinda alinan
kGltar:MSSA

* Post-op 4. gun
— Cerrahi alanda kotu koku, nekroz
— Kaltar: Greme yok

— Post-op 5. gun arrest
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DAE-Tedavi 3'
Genel prensipler =

* Etkili debritman
— Orta-agir olgularda 24-48 icinde AB + cerrahi

— Acil cerrahi endikasyonlari: kompartman sendromu, yaygin
iskemi, nekroz, apse,..

e Kultar
* Uygun AB

— lyi penetrasyon

— Renal/hepatotoksisite
 Kan seker regulasyonu
e “off-loading”
* PAH yoOnetimi
* Rekonstruksiyon

Senneville E, et al. (IWGDF/IDSA 2023). @ 7.2, vimxive
Diabetes Metab Res Rev. 2024 Mar;40(3):e3687. E,'.SEMUR?;.

Tan JS, et al. Clin Infect Dis. 1996;23(2):286
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Kimlere amputasyon yap||ma||

Komplike olmayan 6n ayak OM varsa AB ile tedavi sansi
verilebilir

Persistan sepsis (kaynak kontroli icin)
AB tedavisini tolere edemeyen hastalar
Uygun tedaviye ragmen ilerleyen kemik kaybi
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Amputasyon yeri-enfeksiyon iliskisi

Does the amputation level influence the infectious outcome in
diabetic toe osteitis? Comparing the transarticular (cartilage
level) versus the transosseous amputation levels (bone level)

Online
9 - 12 July 2021

**ECCMID
L ESCMI

EUROPEAN SOCIETY OF CLINICAL
MICROBIOLOGY AND INFECTIOUS DISEASES

PURPOSE / OBJECTIVES

In diabetic toe osteomyelitis (DTO), revisions due to new Sty poplation | Transaicuar mpuion  Taossonsspotmion | p-vaet
or recurrent infection episodes are common. o i )
5 i i 5 i Demographic data
It is unknow if the anatomical level of toe amputation is Age (yeans, D) 66011 Y 650 0.004
associated with a particular outcome. S e 0@ |46@27% 640185%) =
male 433 (79.7%) 157 (77.3%) 276 (81.2%)
Clinical features
Neuropathy 503 (92.6%) 190 (93.6%) ns
Chronic renal sufficiency 240 (44.2%) 86 (42.4%) ns
MATER'AL & METHODS gcnpheul mer:] disease 374 (68.9%) 57‘:6;5'«:) ns
‘oronary arterial disease 2 %) (43.8%) ns
We assessed the long-term effect of amputations at the Dunston st oy Gays 5D | 6030 2608 %0001
trans-articular (articular exarticulation; “Joint”) compared i T S WIS -
to the transosseous level (‘Bone”) in diabetic patients e e e 8D | SO0 T =
Active follow-up (vears, SD) 42(3.5) 390) ns

with chronic DTO on the incidences of clinical and
microbiological failure.

We investigated all episodes of DTO amputations. We
assessed the outcome “surgical revision” using
comparativ
Kaplan-Mei @

amputasyonu

We actively
Joint-Amp,
duringam¢ @
amputation
a surgical r

There was
failure in th
44, 21.7%,

Felix WA Waibel, Madlaina Schoni, Martin C Berli, Ilker Uckay

Balgrist University Hospital, University of Zurich, Zurich, Switzerland

Comparisons of patients who underwent
+

versus toe

ion for diabetic foot osteomyelitis

1IN

Kaplan-Meier survival estimate

543 DAE-OM nedeniyle parmak

Uzun donem takipte transartikler ve
transosse®6z amputasyon arasinda

enfeksiyon gelisme riski acisindan fark yok

@ 7...,, TURKIYE
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Balgrist (4 Univeritit
sy AP
balgrist Ziich
tec
RESULTS

There was no significant difference in microbiological
failure (32 episodes, 5.9%) between the Joint and Bone
groups (11, 5.4% (n=11) and 21, 6.1%; p=0.72).

The average time between the index surgery and clinical
failure was 2.2 months for Joint; and 3.2 months for
Bone (Mann-Whitney-U-Test; p=0.39).

Equally, the survival analyses showed similar evolutions
for each of the amputation levels (log-rank-test; p=0.85).
In the multivariate Cox regression analysis, the type of
amputation did not significantly influence clinical or
microbiological failures.

SUMMARY / CONCLUSION

Our case series with several years of active follow-up
found that for patients undergoing toe amputation for
DFO, there was no significant difference between
patients undergoing resection at the Joint versus the
Bone levels in the incidence of clinical failure or
microbiological failures.




“THE SURGERY WENT WELL— WE WERE ARLE
T0 SAVE THE FoulT AFTER ALLI “



DAE-AB Tedavisi

Enfeksiyonun agirligi+olasi etken
Kaltdr sonucuna goére AB revizyonu

— Her Ureyen etkene gore tedavi @

— Ampirik antipsodomonal @

YDE.de AB tedavi dozu standart olsa da
DAE’de YUKSEK DOZ 6nerilir

Ulusal rehber onerileri oncelikli olmalidir
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DAE-Tedavi
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Hafif DAE
e Poliklinikten tedavi ve takip

e Tedavi
— Sefaleksin

— Amoksisilin/Klavunat
— Linezolid, TMP/SMX, Klindamisin, Levo/Moksifloksasin

* Tedavi suiresi:1-2hft
* Takip suiresi: Tedavi sonrasi 1 hft

Senneville E, et al. (IWGDF/IDSA 2023).
Diabetes Metab Res Rev. 2024 Mar;40(3):e3687.




DAE-Tedavi : 3

* Orta DAE
e Poliklinikten tedavi ve takip
— Hospitalizasyon?
* Tedavi
— Cerrahi debritman gerekiyorsa IV
— SAM, 3.k Sefalosporin+Klindamisin/Metronidazol
— Piperasilin /Tazobaktam, Karbapenemler
— Teikoplanin, Vankomisin, Linezolid, Daptomisin,..
* Tedavi suresi:2-4hft (OM yoksa klinik iyilesme saglanana kadar)
— |V ile klinik yanit varsa Oral AB ile idame
* Takip suresi tedavi sonrasi 2-4 hft

. @ 7.2. TURKIYE

Senneville E, et al. (IWGDF/IDSA 2023). " EKMUD
Diabetes Metab Res Rev. 2024 Mar;40(3):e3687.
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* Agir DAE
e Yatarak tedavi ve takip
* Tedavi

— Piperasilin /Tazobaktam, Karbapenemler, Teikoplanin,
Vankomisin, Linezolid, Kolistin,..

— Tigesiklin?
e Tedavi suresi: 2-6 hft
* Takip suresi: OM varliginda 6 ay

Senneville E, et al. (IWGDF/IDSA 2023). @ 7E-'?(MUD
Diabetes Metab Res Rev. 2024 BIUMSEL KONORES

Mar:40(3):e3687.



Agir DAE-Tedavi siiresi =2

Etkili yumusak doku debritmani yapildiysa 10 giin
Rezeksiyon yapildi ve cerrahi alan temizse 2-5 gln
Rezeksiyon sonrasi kemik marjinda kiltur pozitifligi 3hft
var ise

OM varhginda minér amputasyon yapildiysa 3 hft
OM varliginda amputasyon/rezeksiyon yapilmadi ise 6 hft

o z @ 7.2, TURKIYE
Senneville E, et al. (IWGDF/IDSA 2023). *  EKMUD

Diabetes Metab Res Rev. 2024 Mar;40(3):e3687.
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Kemik dokuya AB gegisi =

Ny

* Tigesiklin, siprofloksasin, levofloksasin, SAM,
daptomisin

 AMC, fusidik asit, sefepim, teikoplanin,
rifampisin, seftazidim

* Pip/Taz, klindamisin, linezolid

* Ertapenem, seftriakson, vankomisin

Thabit AK, et al. Int J Infect Dis. 2019
Apr;81:128-136.

Landersdorfer CB, et al. Clin Pharmacokinet.
2009;48(2):89-124.




Yeni antibiyotikler

* MRSA:

— Seftarolin

— Dalbavansin
— Oritavansin
— Tedizolid

* Pseudomonas aeruginosa
— Seftazidim/avibaktam

— Seftolozan/tazobaktam
— Sefiderokol

Mougakou E, et al. Diabetes Ther. 2023
Feb;14(2):251-263.
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DAE-Yardimc: tedaviler =

15 UMY

N

AB emdirilmis slingerler, topikal AB/antiseptikler,..
G-CSF?

Fotodinamik tedavi

PRP uygulamasi

Biyoaktif peptidler:

— Defensinler, katelisidinler, dermisidinler, nisin, peksiganan,..

Cerrahi disi debritman

— Karbondioksit lazer, enzimatik, ultrasonik, elektroporasyon,
hidrocerrahi ile debritman

Kok hicre tedavisi
Bakteriyofaj tedavisi




BIE) u.s. National Library of Medicine > Int Microbiol. 2023 May;26(2):343-359. doi: 10.1007/510123-022-00293-2. Epub 2022 Nov 9.
- = - Find Studies v About Studies v Submit Sti
ClinicalTrials.gov

Bacteriophage therapy as an alternative technique
for treatment of multidrug-resistant bacteria

RS I PR PO n . S

ClinicalTrial CaUSlng dla > Virus Genes. 2024 Feb:60(1):80-96. doi: 10.1007/s11262-023-02037-4. Epub 2023 Dec 11.

Recruitment Status @ : Recruiting Enhancement of bactericidal effects of bacteriophage

Home >  Search Results >  Study Record Detail

Bacteriophage Therapy TP-102 in Patients With Diabetic Foot Infection (REVERSE2)|

The safety and scientific validity of this study is the responsibility of the
study sponsor and investigators. Listing a study does not mean it has

) First Posted @ : July 17, 2023 . e . . . .
A been evaluated by the U.S. Federal Government. Know the risks and L ::t U;::te gost:dyo ',April . Z and gentamlcm combination regimen agalnst
potential benefits of clinical studies and talk to your health care oo Contacts and Locations Staphylococcus aureus and Pseudomonas aeruginosa

provider before participating. Read our disclaimer for details.

strains in a mice diabetic wound model

Javad Jokar 1, Hussein T Abdulabbas 2, Kazem Javanmardi 3, Mohammad Ali Mobasher 4,

NERSY Compa_r mg Bacterlal Susceptlblllty ProtOCOIS \smma Jafari 4, Abdolmajid Ghasemian *, Niloofar Rahimian 4, Ali Zarenezhad >,

OF JERUSALEM
Ava Soltani Hekmat ©

I/Ma Clinical Trial and Compassionate Use in Diabetic Foot Intections

Ron Braunstein' , Ran Nir-Paz2, Clara Leandro® , Raquel Barbosa?® , Hadil Onallah?, Amit Rimon’, Shunit Copenhagen-Glazer', Yonatan Oster? , Ronen Hazan' ENnOPARGE

P ediah A
gars. ECCMID festieiiii
gress of S8 ESCMID

" Rehber dnerisi bulunmamaktadlr

Randomised double-blind study to determine multiple doses, safety and tolerability of TP-102
bacteriophage cocktail in subjects with non-infected and infected diabetic foot ulcers

05. New antibacterial agents, PK/PD & Stewardship

05¢. New or repurposed antibacterial agents: clinical studies and trials

#E0894




 DAE tedavisi icin tek basina yardimci bir tedavi olarak
kullaniimasi 6nerilmemektedir

Senneville E, et al. (IWGDF/IDSA 2023).
Diabetes Metab Res Rev. 2024 Mar;40(3):e3687.
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Negatif basingl yara kapama
uygulamasi (VAC)

Y\olllll
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e Odemi azaltir
e Nemli ortami korumakta
e Sekonder enfeksiyonu azaltir

* Yarada kuculmeyi, Glserde tamamen kapanmayi
saglayabilir

* Yaranin kanlanmasini arttirir

* Granulasyon dokusunun gelisimini ve yara
lyilesmesini hizlandirir

Sun YW, et al. Int J Low Extrem Wounds.
2022:15347346221109045

Nather A, et al. Ann Acad Med Singap. ' E'.fﬂqg
2010;39(5):353-8.
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Multidisipliner yaklagim =

* Odaginizda sadece enfeksiyon varsa ve tek
amaciniz enfeksiyon tedavisi ise BUYUK
OLASILIKLA BASARISIZ OLACAKSINIZ...

|




Sor lar, orula ..

~ "« OM'nin gecip gegmedigine
- _{_ nasil, karar verecegiz?
~ + DAE varligini, OM'yi
gosteren spesifik biyo-
belirteg?
* Molekiiler testlerin tanida
yeri?
* Yeni AB.ler?




Son olarak...

Work Better, Smarter, and

LLess—Here’s How

Shorter

Alex Soojung-Kim Pang

Author of ROF:S T
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