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Divabetik Ayak Ulser:

= 422 milyon Diyabet (yetiskin populilasyonun %8,5)

= 9,1-26,1 milyon DAU / yil / diinya
* uluslararasi diyabet federasyonu 2015

* Armstrong DG, Boulton AJM, Bus SA. Diabetic foot ulcers and their recurrence. N Engl J
Med. 2017;376(24):2367-2375.

« DAU prevalansi %4-10, yasam boyu insidans %25

* Singh N, Armstrong DG, Lipsky BA. Preventing foot ulcers in patients with diabetes. JAMA.
2005;293(2):217-228.

* Diyabet hastalarinda tedavi maliyeti DAU olanlarda 1,5-2,5
kat yuksek

» Periferal arter hastahgi varliginda maliyet 4 kat yiksek
* Diabetes Metab Res Rev. 2019;35:e3160.
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Diyabetik Ayak Enfeksiyonu

* Infekte DAU (DAE) prognozu kotulestirir
* DAU / DAE - Prospektif bir calisma
* lyilesme orani %46 / 1 yil
* lyilesenlerin %10’unda rekiirrens

* %15 mortalite
* %17 alt ekstremite amputasyonu

* Ndosi M, et al. Prognosis of the infected diabetic foot ulcer: a 12-month prospective
observational study. Diabet Med. 2018

* DAE hastaneye yatisi gerektiren en sik Diabetik
komplikasyon
* Alt ekstremite amputasyonun 1. nedeni

* Tan TW, et al. Disparities in outcomes of patients admitted with diabetic foot infections.
PLoS One. 2019
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Divabetik ayak enfeksiyonu

* Enfeksiyon: Konak dokuda inflamatuar yanit ve/veya doku
harabiyetinin eslik ettigi m.o. invazyonu ve ¢ogalmasi

 Enfekte DAU

* Asagidakilerden en az 2’sinin varligi
* Lokal 6dem veya endlrasyon
* Eritem >0.5 cm (yara ¢evresinde)
* Lokal hassasiyet veya agri
* Lokal is1 artisl
e Pirdlan akinti

* Ve deride inflamatuar yanita neden olabilecek diger nedenlerin
yoklugu (Or, travma, gut, akut Charcot néro-osteoartropati, kirik,
tromblUs, veya venoz staz)

* Yuzeyel :Deri(dermis)ile sinirli

* Derin : Dermisin altina uzanan efeksiyon.
* Apse, septik artrit, osteomiyelit, septik tenosynovit, nekrotizan fasiit
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Grade 0

Wagner classification of diabetic foot ulcers

Grade 1

Grade 2

No ulcer in a high-risk foot

Superficial ulcer involving the full skin
thickness but not underlying tissues

Deep ulcer, penetrating down to
ligaments and muscle, but no bone
involvement or abscess formation

-

Grade 3 Grade 4 Grade 5
Deep ulcer with cellulitis or abscess Localized gangrene Extensive gangrene involving the
formation, often with osteomyelitis whole foot

)

Amin, UZ.Intidedce and risk factors for developing diabetic foot ulcerations|(+#riskrof Osteomyelitis) in geriatric patients. Relationship between depression,

social isolation, and cognitive impairment with DFU
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DAE Etiyoloji neden dnemli ?

* DFE’larinin kanita dayali ve disiplinler arasi isbirligi
ile yonetimi
e Tedavi yanitini artirir

e Komplikasyonlari azaltir (ampitasyon vb)
* Maliyeti azaltir

* Akilci antibiyotik kullanimin getirecegi diger faydalar
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DAE Etiyoloji

* DAU tipik olarak baslangicta GPB kolonize olur
e Akut donem
e S. aureus (MSSA, MRSA),
* BHS (GAS, GBS veya GCS, GGS)

e Kronik Ulser

* OIl{, nekrotik doku

* GNB ( P. aeruginosa, Enterobacteriaceae (E. coli, Proteus spp.,
Klebsiella spp.) ve

* Anaerobik bakteriler (Bacteroides spp., Clostridium spp)

* Lipsky, Guidelines on the diagnosis and treatment of foot infection in persons with diabetes (IWGDF
2019 update). 2019
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DAE Etiyoloji

* Hastaneye yatis

* Genis spektrumlu

antibiyotik kullani

* Yara kapama, tibbi

mudahaleler

2.11.2022

Florada degisim

MRSA

mi ||» VRE

GNB: ESBL+

Pseudomonas spp...
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DAE Etiyoloji

* Sicak iklim Ulkelerinde (Hindistan, Orta dogu,
Afrika,.)
* P. aeruginosa en sik patojen
* Hijyenik ve

e kiltUrel faktorler

» Spichler A. Microbiology of diabetic foot infections: from
Louis Pasteur to ‘crime scene investigation.” BMC Med 2015

2.11.2022 Dr. Ali Acar
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Etiyolojik Calismalar

* Pakistan: 1991-2008 (1999 éncesi ve sonrasi)

Variable Isolates per culture Overall isolates

1st culture 2nd culture 3rd culture All cultures Up to 1999 After 1999
Cultures (n) 691 580 361 1632 689 943
Gram-negative 415 (25.3) 332 (20.3) 186 (11) 932 (57.1) I 349 (50.6) 503 (64)
P. geruginosa 135 (20.1) 89 (15.3) 53 (15.3) 277 (16.9) | 123 147
E. coli 116 (16.3) 97 (16.7) 50 (14.2) 263 (16.1) | 70 153
Proteus spp. 63 (3.8) 54 (3.3) 27 (1.7) 143 (8.8) 62 61
Klebsiella spp. 48 (2.9) 40 (2.5) 21(1.3) 109 (6.7) 20 89
Citrobacter spp. 21 (1.3) 21 (1.3) 10 (0.6) 52 (3.2) 10 42
Acinetobacter spp. 19 (1.2) 23 (1.4) 18 (1.1) 60 (3.7) 12 48
Enterobacter spp. 13 (0.8) 8 (0.5) 7(0.4) 28 (1.7) 52 63
Gram-positive 247 (15.1) 182 (11.2) 82 (5.0) 511 (31.3) 280 (40.6) 286 (30.3)
. aureus 116 (17.2) 79 (13.6) 3008 [l 225030 | 101 144
Enterococcus spp. 77 (4.7) 52 (3.2) 26 (1.6) 155 (9.5) 92 83
Coagulase-negative Staphylococcus 30 (1.8) 33 (2.0) 19(1.2) 82 (5.0) 45 37
Streptococcus spp. 24 (1.5) 18 (1.1) 7(04) 49 (3.0) 27 22
Anaerobes 7 (0.4) 3(0.2) 2 (0.1) 12 (0.7) 5 7
Sterile 22 (1.3) 63 (3.9) 91 (5.6) 177 (10.8) 55 47

Ramakant. Changing microbiological profile of pathogenic bacteria in diabetic foot infections: time for a rethink on which empirical therapy to choose?
Diabetologia volume 54, pages58-64 (2011)


https://link.springer.com/journal/125

DAE Etiyoloji

* Hindistan; 2013-2014
* Polimikrabiyal %56,7
e Gram negatif %76 (%35 MDR)

e E.coli%15,7
* Pseudomonas spp. %13.5

* K. pneumoniae %13,5

* Gram pozitif %24
* S.aureus %20,7

* MRSA %26,7

Miyan. Microbiological pattern of diabetic foot infections at a tertiary care center in a developing country. J Pak Med Assoc.2017

2.11.2022 Dr. Ali Acar
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DAE Etiyoloji

e Kuzey Amerika ve Avrupa
 GBP-S. aureus predominant

* Lipsky BA. IWGDF guideline on the diagnosis and treatment of foot infection in persons with
diabetes. Diabet Metab Res Rev.

* MRSA sikliginda artis
* USA’da en sik multidrug rezistan patojen (1/3)

* Henig O, et al. Epidemiology of diabetic foot infection in the metro-Detroit area with a focus
on independent predictors for pathogens resistant to recommended empiric antimicrobial
therapy. Open Forum Infect Dis 2018;5:

 Hawkins; Diabetic foot infections: A microbiologic
review. Foot (edinb) 2022

* Global literatiir taramasi

* S. aureus en sik, P. aeruginosa ve MDR GNB insidansinda
artis

2.11.2022 Dr. Ali Acar 13




Etiyolojik Calismalar

* Cin; Cok Merkezli Calisma (2010-2014)

()
¢ G NB 657;5 Li X, et al. Microbiological profile and clinical characteristics of
e Enterobacteriaceae %41 diabetic foot infection in northern China: a retrospective
e Proteus %9 8 multicentre survey in the Beijing area. J Med Microbiol 2018;
 E.coli%9,3
* P aeruginosa %13,1
* GPB %39,6
» Staphylococcus spp %25,4
 S.aureus %17,1

* MRSA 24,5
* KNS %8,3

-Multivarite analiz
- >60 yas GNB ile iliskili

* ileriyas,
* Geleneksel tedavi kullanimi
e Ayaktan hastalarin >%50 antibiyotik kullanimi

* Kendi inisiyatifi ile antb kullanimi ve geleneksel ilaclar hastaneye
yatisi geciktirmekte —GNB insidansi artirmis olabilir

2.11.2022 Dr. Ali Acar 14




Etiyolojik Calismalar

° B H | 2 O 2 2 Table 1. Isolated pathogens in patients admitted with DFI (n = 276).
razilya

Gram-Positive " % Gram-Negative n

o . faecalis X Pseudomonas acruginos ‘
¢ G P B 1 88 (68 * 1 A)) ;.{lzlrgu’s jg ?7;3 e o!’rzh};snsp.M . i?; ig
Other Coagulase-negative :
e 0, S ilacnod 40 144 Other Enterobacterales 13 47
G NB 88 (3 1. 9 A)) ’ s. :Z::Z:;Z:m 21 7.6 Klebsiella pneumoniae 12 43
E. faecium 5 1.8 E. coli 9 32
Enlerococcus sp. 4 14 Enterobacter sp. 8 28
S. agalactiae 3 1.0 Acinetobacter sp. 6 21
Stenotrophonionas maltophilia 5 18
Burkolderia cepacia 1 03
* Palomo. Microbiology of Diabetic Foot Infections in a Tertiary Care Hospital in SGo
Paulo, Brazil. Antibiotic, 2022
* Brazilya 2020
* GNB %60
» Enterobacteriaceae (51,5%)
* GPB %40
» Staphylococcus aureus (20%) ve Enterococcus faecalis (17,9%).
* Ponts. Microbiologic characteristics and antibiotic resistance rates of diabetic foot
infections. Rev Col Bras Cir. 2020
2.11.2022 Dr. Ali Acar 15




Guidelines on the diagnosis and treatment of foot infection in
persons with diabetes (IWGDF 2019 update)

Benjamin A. Lipsky'*

| Eric Senneville® ¢

| Zulfigarali G. Abbas* |

Javier Aragon-Sanchez® | Mathew Diggle® | John M.Embil” | Shigeo Kono® |

Lawrence A. Lavery’ | Matthew Malone!® | Suzanne A.van Asten!! |

Vilma Urbanti¢-Rovan?? | Edgar J.G. Peters®® on behalf of the International Working
Group on the Diabetic Foot (IWGDF)

TABLE 4 Factors to consider in selecting an empiric antibiotic regimen for diabetic foot infections®

Infection severity Additional factors Usual pathogen(s)® Potential empirical regimens®
Mild No complicating features GPC S-S pen; first gen ceph
B-lactam allergy or intolerance GPC Clindamycin; FQ; T/S; macrolide; doxy
Recent antibiotic exposure GPC + GNR B-L-ase-1; T/S; FQ
High risk for MRSA MRSA Linezolid; T/S; doxy; macrolide
Moderate or No complicating features GPC + GNR B-L-ase 1; second/third gen ceph
severe® Recent antibiotics GPC £ GNR 3-L-ase 2; 3rd gen ceph; group 1 carbapenem
(depends on prior therapy; seek advice)
Macerated ulcer or warm climate GNR, including B-L-ase 2; S-S pen + ceftazidime; S-S pen + cipro;
Pseudomonas group 2 carbapenem
Ischaemic limb/necrosis/gas GPC + GNR + Anaerobes B-L-ase 1 or 2; group 1 or 2 carbapenem; 2nd/3rd gen
forming ceph + clindamycin or metronidazole
MRSA risk factors MRSA Consider adding, or substituting with, glycopeptides;
linezolid; daptomycin; fusidic acid T/S (%rif)™
doxycycline
Risk factors for resistant GNR ESBL Carbapenems; FQ; aminoglycoside and colistin

Abbreviations: B-L-ase, R-lactam, R-lactamase inhibitor; B-L-ase 1, amoxicillin/clavulanate, ampicillin/sulbactam; R-L-ase 2, ticarcillin/clavulanate,
piperacillin/tazobactam; doxy, doxycycline; ESBL, extended-spectrum B-lactamase-producing organism; FQ, fluoroquinolone with good activity against

— s

N T I RO

-




CLINICAL STUDY

Comparison of Bacterial Isolates Cultured from Hemodialysis Patients and
Other Patients with Diabetic Foot and Their Antimicrobial Resistance

Meryem Cetin

Renal Failure, 29:973-978, 2007

Mustafa Kemal University, Department of Microbiology and Clinical Microbiology, Hatay. Turkey

* 2004-2005
* 97 hasta; 32 Diyaliz hastasi)
* KNS (%20,3)
e S. aureus (%19,8),
» Escherichia coli (9.9%), ve
Enterococcus spp (8.7%)

e HD hastalari (32);

* S.aureus (22.9%),

« KNS (19.7%) ve

* Enterococcus spp. (9.8%),
* Diger Hastalar (65);

« KNS (20.7%),

* S.aureus (18.0%) ve

* Enterococcus spp. (8.1%).

Table 2

A comparison of incidence of isolated pathogens in 32 hemodialysis and 63 other patients with

diabetic foot infection

Evaluated pathogens Dialysis patients (%)  Other patients (%)  All patients (%) P

Staphylococcus aureus 229 18.0 19.8 NS
CNS 19.7 20.7 203 NS
Enterococcus species 98 8.1 8.7 NS
Streptococcus species 6.5 6.3 6.4 NS
Escherichia coli 115 9.0 9.9 NS
Klebsiella pneumoniae 6.5 54 58 NS
Morganella morgani 49 6.3 58 NS
Proteus mirabilis 49 54 52 NS
Enterobacter species 31 8.1 6.4 NS
Pseudomonas species 6.5 8.1 7.6 NS
Clostridium subterminale 1.6 0.9 1.2 NS
Bacteroides ureoltyticum 1.6 1.8 1.7 NS
Leuconostos spp. 0 1.8 1.2 NS
Sterile culture 15.6 200 18.5 NS
Polymicrobial infection 444 442 443 NS

Abbreviation: CNS = coagulase-negative Staphylococcus species.

p value: hemodialysis patients vs. the other patients. NS = not significant.

2.11.2022
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CLINICAL STUDY

Comparison of Bacterial Isolates Cultured from Hemodialysis Patients and
Other Patients with Diabetic Foot and Their Antimicrobial Resistance

Renal Failure, 29:973-978, 2007

Meryem Cetin
Mustafa Kemal University, Department of Microbiology and Clinical Microbiology, Hatay. Turkey

» 2004-2005 T3

A comparison of antibiotic resistances for S. aureus between the hemodialysis patients

° 9 7 h a Sta; 3 2 Diya I iz h a Sta S| ) and the other patients with the diabetic foot
~ K N S (% 2 O, 3 ) Variables Dialysis patients (%) Other patients (%) p value
Number of detected S. aureus 14 20
e S- aureus (% 1958); Types of antibiotics
. . . wcillin- te
 Escherichia coli (%9,9), ve [ S o o 5.
Enterococcus spp (%8,7) v p : NS
Imipenem 36 40 NS
Piperacillin 29 25 NS
* HD hastalari (32): Sefazolin 43 15 NS
Clindamycine 50 30 NS
* S.aureus (22.9%), Erythromycin 36 30 NS
Co-trimoxazole (TM-SXT) 21 30 NS
L4 K N S ( 1 9 . 7%) ve Gentamycine 29 30 NS
Ciprofloxacin 29 35 NS

C EnterOCOCCUS Spp (98%)’ NS = Not significant.

* Diger Hastalar (65);
« KNS (20.7%),
* S.aureus (18.0%) ve
» Enterococcus spp. (8.1%).

2.11.2022 Dr. Ali Acar 18



CLINICAL STUDY
Comparison of Bacterial Isolates Cultured from Hemodialysis Patients and
Other Patients with Diabetic Foot and Their Antimicrobial Resistance

Meryem Cetin

Mustafa Kemal University, Department of Microbiology and Clinical Microbiology, Hatay. Turkey

* Prevalans GNB HD + / -
e 37.7% ve 42.3%, (p > 0.05).

e GNB arasinda

e E. coli (11.5% ve 9.0%,),
* P. ageruginosa (6.5% ve 8.1%).

2.11.2022 Dr. Ali Acar
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The major clinical outcomes of diabetic foot
iInfections: One center experience

Cent. Eur. J. Med. ¢ 3(4) » 2008 » 464-469
Research Article

Adem Ozkara’, Tunc:ay Delibasi?, Yusuf § Table 2. Bat;.t-_—:e;a: jeolated from diabetic foot infections of 51
Mro-organisms N (%)
Total a 100
Monamicrobial eticlogy 30 45
* 2007 submit, 2008 yayIn Pt ey 5 .
* 4 yillik retropektif (2003-2007 ?) s » %
° 84 Olgu gnr::f)pt::tw aerobes ZS :5
* GPB %55, GNB %49 O o
¢ Staphylococcus aureus (39%)' Methicillin-resist. Stag‘a‘yi.a.:eus 8 16
* Pseudomonas aeruginosa (14%), il A =
* Proteus mirabilis (14%), | Peeomnss soganess |7 ¥
* Escherichia coli (14%), o oy ; 5
e Group B streptococci (12%), Oner gram nsgaies 7 14
* Klebsiella pneumonia (8%). e ;
Anaerobes 4
Candida speces 3 6

2.11.2022 Dr. Ali Acar 20



Diyabetik Ayak infeksiyonu Etkenlerinin Yillara Gére Dagilimu:
Degisim Var mi? M. Biilent Ertugrul,at al. Klimik Dergisi 2017; 30(1): 27-31.

The Distribution of Causative Microorganisms in Diabetic Foot Infection:
Has There Been Any Alterations?

* 1 Ocak 2000 ile 31 Aralik 2014 tarihleri arasinda Turkiye
kaynakli ulusal ya da uluslararasi dergilerde
yayimlanmis veya ulusal ya da uluslararasi kongrelerde
sunulmus DAI etkenlerini arastiran 28 arastirmanin

sonuclarini kapsamaktadir
e 2000-2004 yillari arasinda 4,
e 2005-2009 yillari arasinda 9 ve
e 2010-2014 yillari arasinda 15 olmak Uzere

* toplam 28 makale, kongre bildirisi ve tez calismaya
alinmaya uygun bulundu

2.11.2022 Dr. Ali Acar 21




Diyabetik Ayak infeksiyonu Etkenlerinin Yillara Gére Dagilimu:

The Distribution of Causative Microorganisms in Diabetic Foot Infection:
Has There Been Any Alterations?

Degisim Var mi? M. Biilent Ertugrul,at al. Klimik Dergisi 2017; 30(1): 27-31.

Tablo 1. Diyabetik Ayak Infeksiyonu Etkenlerinin Yillara Gore Dagilimi (6-33)

Yillar 2000-2004 2005-2009 2010-2014 2000-2014
Etkenler Sayi (%) Sayi (%) Say1 (%) Sayi (%)

Gram-pozitifler 139 (40.5) 227 (50.4) 476 (45.5) 842 (45.8)
. aureus 101 (29.4) 130 (28.9) 180 (18.1) <0.001 4

KNS 6(1.7) 36 (8) 110 (10.5) <0.001 152 (8.3)

KNS: Koagulaz-negatif stafilokoklar.

Enterococcus spp. 5 (1.5) 25 (5.6) 97 (9.3) <0.001 127 (6.9)
Streptococcus spp. 15 (4.4) 30 (6.7) 71 (6.8) 0.262 116 {6.3)
Diger Gram-pozitifler 12 (3.5) 6(1.3) 9 (0.9) 0.002 27 (1.5)
E‘gam-negatiﬂer 204 (59.5) 219 (48.7) 564 (53.9) 0.010 987 (53.7) I

Paeruginosa 67 (19.5) 75 (16.7) 164 (15.6) 0.251 306 (16.7)
Escherichia coli 59 (17.2) 55 (12.2) 124 (11.8) 0.033 238 (12.9)
Proteus spp. 15 (4.4) 22 (4.9) 56 (5.3) 0.759 93 (5.1)
Klebsiella spp. 19 (4.4) 14 (3.1) 71 (6.8) 0.018 104 (5.7)
Acinetobacter spp. 10 (2.9) 23 ({5.1) 21 (2) 0.005 54 (2.9)
Enterobacter spp. 14 {4.1) 13 (2.9) 49 (4.7) 0.278 76 (4.1)
Citrobacter spp. 0 110.2) 9(0.9) 0.097 10 {(0.5)
Morganella spp. 0 5(1.1) 27 (2.6) 0.003 32 (1.7)
S. maltophilia 2 2(0.4) 2{0.2) 0.478 6(0.4)
Diger (anaeroplar dahil) 18 (5.2) 9 (0.7) 41 (3.9) 0.047 68 (3.7)
Candida spp. 0 (0.0) 4 (0.9) 6 (0.6) 0.237 10 (0.5)
Toplam Sus Sayisi 343 450 1046 1839
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Diyabetik Ayak infeksiyonu Etkenlerinin Yillara Gére Dagilimu:

Degisim Var mi? M. Biilent Ertugrul,at al. Klimik Dergisi 2017; 30(1): 27-31.

The Distribution of Causative Microorganisms in Diabetic Foot Infection:
Has There Been Any Alterations?

Tablo 1. Diyabetik Ayak Infeksiyonu Etkenlerinin Yillara Gore Dagilim: (6-33)

Yillar 2000-2004 2005-2009 2010-2014 2000-2014
Etkenler Sayi (%) Sayi (%) Say (%) p Sayi (%)
Gram-pozitifler 139 (40.5) 227 (50.4) 476 (45.5) 0.020 842 (45.8)
S. aureus 101 (29.4) 130 (28.9) 189 (18.1) <0.001 420 (22.8)
KNS 6(1.7) 36 (8) 110 (10.5) <0.001 152 (8.3)
Enterococcus spp. 5 (1.5) 25 (5.6) 97 (9.3) <0.001 127 (6.9)
Streptococcus spp. 15 (4.4) 30 (6.7) 71 (6.8) 0.262 116 {6.3)

Diger Gram-pozitifler 12 (3.5) 6(1.3) 9 (0.9) 0.002 27(15)

Gram-negatifler 204 (59.5) 219 (48.7) 564 (53.9) 987 (53.7)

Gram-pozitifler %45.8 (n=842)

Gram-negatifler %53.7 (n=987)

En sik saptanan ilk G¢ mikroorganizma sirasiyla
Staphylococcus aureus (%22.8),
Pseudomonas aeruginosa (%16.7) ve
Escherichia coli (%12.9) .

oplam Sus Sayis|

KNS: Koagulaz-negatif stafilokoklar.
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Diyabetik Ayak infeksiyonu Etkenlerinin Yillara Gére Dagilimu:

The Distribution of Causative Microorganisms in Diabetic Foot Infection:
Has There Been Any Alterations?

Deg|§'m Var mi? M. Bilent Ertugrul,at al. Klimik Dergisi 2017; 30(1): 27-31.

Tablo 2. Stafilokoklarda Metisilin Direncinin Arastirildig: Calismalarin Sonuclan

Yillar 2000-2004 2005-2009 2010-2014 2000-2014
Say1 (%) Say: (%) Say1 (%) Say: (%)
Gram-Pozitifler (n=139) (n=134) (n=242) p {n=525)
Staphylococcus aureus 101 85 103 289
MRSA 43 (12.5) 46 (16.2) 28 (5.5) <0.001 117 {(10.3)
MSSA 58 (16.9) 39 (13.7) 75(14.7) 0.506 172 (15.1)
KNS 6 9 45 60
MRKNS 3(0.8) 3(1.1) 23 (4.5) 0.001 29 (2.5)
MSKNS 3(0.8) 3(1.1) 10 (2) 0.356 16 (1.4)
Toplam Susg Sayisi* 343 284 51 1139

MRSA: metisiline direngli S. aureus, MSSA: metisiline duyarl S. aureus KNS: koagulaz-negatif stafilokoklar, MRKNS: metisiline direncli koagulaz-

negatif stafilokoklar, MSKNS: metisiline duyarh koagtlaz-negatif stafilokoklar,
*Degerlendirilen 19 ¢alismada izole edilen tum suslar.

2.11.2022 Dr. Ali Acar
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ORIGINAL ARTICLES

Risk Factors for Infection with Pseudomonas aeruginosa in

Diabetic Foot Infections

e Epidermal blaylume faktoru
(hEGF) tedavisi alan 90 DAE
olgusu

e 1 Ocak 2012 — 3 1Arahk 2013
* Yas (ort): 61.11
« %84 Tip2 DM
* %25 RY, %19 Dializ

* Oncesinde
* Hastane yatisi %74
* DFU %47
e Osteomiyelit %25
* Amputasyon %22
* Vaskuler op %17
* Aktif Yara kapama %13
* Antibiyotik kullanim %56 (<30 giin)

Bulent M. Ertugrul, MD*
Benjamin A. Lipsky, MDt
Mevlut Ture, PhD$
Serhan Sakarya, MD*

Table 2. Microorganisms Isolated from Foot Wound

Culture

Causative Bacteria

No. (%)

Gram-positive aerobic cocci
Staphylococcus aureus
Methicillin resistant

Coagulase-negative staphylococcus

Methicillin resistant
Streptococcus spp
Enterococcus spp
Subtotal

36 (40.4)

Gram-negative aerobic bacilli
Pseudomonas aeruginosa
Escherichia coli
Klebsiella pneumoniae
Proteus spp
Morganella morgagni
Enterobacter spp
Serratia marcescens

Stenotrophomonas maltophilia

Subtotal

2

- N OO NW®

1
49 (55.1)

2.11.2022 Dr. Al

Obligate anaerobes
Candida parapsilosis
Total

3 (3.4)
1(1.1)
89 (100)




ORIGINAL ARTICLES

Risk Factors for Infection with Pseudomonas aeruginosa in
Diabetic Foot Infections

Bulent M. Ertugrul, MD*
Benjamin A. Lipsky, MDt
Mevlut Ture, PhD$
Serhan Sakarya, MD*

P. aeruginosa enfeksyionu acisindan RISK FAKTORU ?

Table 3. Univariate Analysis Comparing Factors Poten-

tially Associated with the Isolation of Pseudomonas
aeruginosa from Wound Culture Table 4. Logistic Regression Analysis of Factors Potentially Associated with Isolation of Pseudomonas aeruginosa from
P aeruginosa on culture {No.) Wound Culture
Factor Negative Positve P Value Variable P Valua Odds Ratio 95% Confidence Interval
Antibiotics received within the previous 30 days Previous lower-extremity amputation (ipsilateral or contralateral) <.001 12,865 3,865-42,439
No (n = 34) 31 3 :005 Previous active wound dressing 018 5,993 1,364-26,328
Yes (n = 56) 36 20
Pravious foot ulcer at any site
No (n = 43) 40 3 <.001
Yes (n = 47) 27 20
Previous foot osteomyelitis at any site
No (n = 65) 57 8 <.001
Yes (n = 25) 10 15
Preavious debridement (soft tissue)
No (n = 48) a1 7 .009
Yes (n = 41) 25 16

Previous lower-extremity amputation (ipsilateral or
contralateral)

No (n = 67) 59 8 <.001
Yes (n = 23) 8 15

Previous active wound dressing history
No (n = 75) 60 15 .002
Yes (n = 13) 5 8

Wound depth
Grade 1 (n = 20) 20 Q <.001
Grade 2 (n = 35) 29 6
Grade 3 (n = 35) 18 17

Neuropathy
No (n = 22) 21 1 .01
Yes (n = 68) 46 2

Infection (International Working Group on the Diabetic Foaot
classification)

Grade 1 (n = 14) 12 2 .025
Grade 2 (n = 19) 18 1 H
Grade 3 (n = 49) 32 17 Dr. Ali Acar 26

Grade 4 (n = 8) 5 3




Causative pathogens and antibiotic resistance in diabetic foot
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. o Table 1
Journal of Diabetes and Its Complications 30 (2016) 910-916 Demographic and dlinical characteristics of enrolled patients.
Parameter n (%) or mean (SD)
COk merkeZIl, prOSpektIf Mean age, in years 616 (11.8)
Male gender 309 (69.1)
e 2015 EKMU D, 2016 yayin Mean diabetes duration, in years 17 (9.91)
. . Ongoing antibiotic treatment 316 (71)
® (;a||§ma sure-pe rlyot? Peripheral vascular disease 162 (36)
Peripheral neuropathy 308 (71)
Osteomyelitis 190 (65.7)
® 447 haSta / 35 merkeZ PEDIS infection score
2 146 (32.7)
v 3 244 (54.6)
* 552 ornekleme 3 &30 118)
o e . Etiology of foot wound
* %48,3 suruntu Neuropathic 179 (42.2)
o Ischemic 33 (7.7)
* %37,2 Doku Neuro-ischemic 129 (28.9)
. No ischemia or neuropathy 106 (23.7)
® %2,3 Kemik Wound depth
. Superficial 52 (11.7)
* %10,2 aspirasyon Full-thickness 136 (30.6)
Bone or joint 257 (57.8)
Wound location
GCreat toe 176 (40.4)
Small toes 162 (37.3)
Metatarsals 172 (40)
Midfoot 147 (33.4)
Heel 73 (16.7)
2.11.2022 Dr. Ali Acar Ankle 40 (9.4)




Table 2

Frequency of isolation of microorganisms from wounds of patients with a diabetic foot

infection.
Bacteria PEDIS PEDIS PEDIS TOTAL
Grade 2 Grade 3 Grade 4 % (N)
Z(N) & (N) Z(N)
Gram-positives 31.03 (18) 3822 (99) 3429(24) 3643 (141)
Staphylococcus aureus (total) 13.79 (8) 1236 (32) 571(4) 1137 (44)
-Methicillin-sensitive 13.79(8) 1042 (27) 286 (2) 9.56 (37)
-Methicillin-resistant 0 1.93 (5) 286 (2) 1.81 (7)
Enterococcus spp. 6.90(4) 1081 (28) 10(7) 1008 (39)
Streptococcus spp. 5.17 (3) 7.72 (20) 7.14 (5) 7.24 (28)
Coagulase-negative 5.17 (3) 5.79 (15) 10(7) 6.46 (25)
Staphylococcus spp.
Other gram-positives 0 1.54 (4) 143 (1) 1.29 (5)
Gram-negatives 63.79 (37) 5946 (154) 60 (42) 60.21 (233)
Escherichia coli 1207 (7) 1583 (41) 1429(10) 1499 (58)
Pseudomonas aeruginosa 1207 (7) 1390 (36) 7.14(5) 1240 (48)
Proteus spp. 13.79 (8) 9.27 (24) 7.14 (5) 956 (37)
Morganella morganii 5.17 (3) 463 (12) 571 (4) 491 (19)
Enterobacter spp. 5.17 (3) 425 (11) 429 (3) 439 (17)
Kiebsiella spp. 1.72 (1) 347 (9) 429 (3) 336 (13)
Acinetobacter spp. 5.17 (3) 232 (6) 286 (2) 284 (11)
Serratia spp. 1.72 (1) 1.16 (3) 2386 (2) 1.55 (6)
Citrobacter spp. 0 1.16 (3) 429 (3) 1.55 (6)
Other gram-negatives 6.90 (4) 347 (9) 7.14 (5) 465 (18)
Other organisms
Candida spp. 1.72 (1) 1.54 (4) 286 (2) 1.81 (7)
Candida albicans 3.45(2) 077 (2) 0 1.03 (4)
Finegoldia magna 0 0 143 (1) 0.26 (1)
Hafniaalvei 0 0 143 (1) 0.26 (1)
Total 5119022 100 (58) 100 (259) IOBrUAQi]Acarlm (387)

M. Hatipoglu et al. / Journal of
Diabetes and Its Complications 30
(2016) 910-916

* %36,4 GPB

* %11,4S. aureus

* %60,2 GNB

 E. coli%l5
* P aeruginosa %12,4

* Proteus spp. %9,6
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Increasing incidence of Gram-negative organisms in
bacterial agents isolated from diabetic foot ulcers

Vedat Turhan T, Mesut Mutluoglu, Ali Acar, Mustafa Hatipoglu, Yalgin Onem, Gunalp Uzun, Hakan Ay,

Oral Onciil, Levent Gorenek

* Mayis 2005 - Haziran 2010

e 298 kultlr (%55 surintu, %36 doku, %9 kemik)
* %83,5 monomikrobiyal

* %16,4 polimikrobiyal

* Gram - / + bakteri %61,3 / %38,7

* Pseudomonas species (29.8%),
Staphylococcus aureus (16.7%),
Enterococcus species (11.5%),
Escherichia coli (7.1%),
Enterobacter species (7.1%).
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ORIGINAL ARTICLE INFECTIOUS DISEASES

Predictors for limb loss among patient with diabetic foot infections: an
observational retrospective multicentric study in Turkey
Clinical Microbiology and Infection, Volume 21 Number 7, July 2015
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TABLE 3. Microorganisms isolated from patients with diabetic

foot infection (n = 208)

* 15 mayis 2011 o
- Gram-negative bacteria 114 (54.3)
Pseudomonas geruginosa 36 (17.3)
30 mayis 2013 Escherichia cof 30 (14.4)
Enterobacter 11 (53
Klebsiela 10 (4.8
e 17 merkez ESBL producing Enterobacteriaceae 10 (19.6)
Acetaborte 0 EIS
r ¥
e 455 hasta Morganella _ 4 (19)
Gram-positive bacteria 92 (44.2
Methicillin-sensitive Staphylococcus aureus 7 (178
Methicillin-resistant Stophylococcus aureus I (5.3)
Methicillin-resistant coagulase negative Stophylococcus 18 (8.6)
Streptococcus |4 (6.7)
Enterococcus 12 (5.8)
Anaerobic bacteria 2(1)
2.11.2022
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Predictors for limb loss among patient with diabetic foot infections: an
observational retrospective multicentric study in Turkey

TABLE 4. Predictors of limb loss —

T "oz
|

Multivariate

Univariate analysis analysis

OR 95%Cl p OR 95%Cl p

Chronic renal disease |.64 1.05-256 0.03 084 05-1.41 0520
Age >50 years 3 1.34-691 0008 24| 098-588 0.053
Male gender .71 1.07-2.74 0023 1.75 1.04-2.96 0.034
Duragon of DM > 20 years 23 153-354 <0001 1.9 |.18-3.11 0.008
Infected ulcer versus cellulitis 26 161-416 <0001 1.9 1.11-3.18 0019
History of amputation 2 1.28-3.19 0.002 1.23 0.72-2.09 0.447
History of peripheral vascular 3 199-471 <0001 2 126-3.27 0.004
disease
Retinopathy 229 1.29-406 0004 225 1.19-425 0.012

Leucocyte count >| | 000/mm® 18 1.16-267 0.008 |4 088-225 0.150
Erychrocyte sedimentation rate 175 1.13-271 0011 16 1.01-268 005
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* 20 haziran 2018 — 20 haziran 2019
* Cok merkezli (5), prospektif

e 247 m.o. /200 olgu

* %36,6 polimikrobiyal
» Enterococcus sp. (n =19, 15.8%),
e E.coli(n=17,14.2%), and
e S.aureus (n=16,13.3%).

* %63,4 monomikrobiyal
* %33 GNB
* %30,5 GPB
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Table 2. The Distribution of Isolated Microorganisms.

Microorganisms n %
In total 247 100
Staphylococcus aureus 36 14.6
MRSA 7 19.4
CoNS 23 9.3
MR-CoNS |6 69.6
Streptococcus spp. 28 1.3
Enterococcus spp. 28 1.3
Corynebacterium spp. 19 7.7
Escherichia coli 32 13.0
ESBL + E coli |4 438
Klebsiella 20 8.1
ESBL + Klebsiella 6 30.0
Pseudomonas aeruginosa 22 8.9
MDR P aeruginosa 4 18.2
Acdinetobacter baumanii 10 4.0
Carbapenem-R A baumanii 8 80.0
Proteus spp. 8 32
Morganella morganii 5 20
Citrobacter spp. 9 3.6
Others 7 28

The International Journal of Lower
Extremity Wounds

Abbreviations: MRSA, methicillin-resistant S aureus; MR,

methicillin-resistant; CoNS, coagulase-negative Staphylococcus spp.; ESBL,

extended-spectrum beta-lactamase; MDR, multidrug-resistant.

e Staphylococcus aureus
(n =36, 14.6%)
* Escherichia coli

(n=32, 13.0%)
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Impact of the COVID-19 pandemic on diabetic foot patients: A shift in the

infectious agent profile towards non fermentative gram-negative bacilli.
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Aksan!!, Fatma Yilmaz Karadag'?, Ayten Kadanali'®!* Litfiye Nilsun Altunal’®, Seniha
Senbayrak!®, Serpil Erol!®, Oznur Ak!6, Nazire Aladag!’. Nese Demirtiirk!®, Petek Konya'®,
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14 Egitim Arastirma veya Universite Hastanesi
1394 diyabetik ayak hastasi

e 794'U pandemi 6ncesi, 605'i pandemi sirasinda

POD: 1 Ocak 2019 — 30 Ocak 2020 POD
PD: 1 Subat 2020-28 Subat 2022 PD
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Table-1. Demographic variables, risk factors, and other characteristic factors in the
baseline of the study cohort.

. Pandemic period Total
Period P
794 605 1399
N % N % N %
Female 2627594 33 216/603 35.7 478/1399 34.2 0.291
> 63 vears old 359 45.2 257 425 616 44 0.307
Place of residence nagic1y | 17 7497 | 2777 034 | 2097 "
ruraliurban) 236/512 | 17.7/384 | 162/422 | 27.7/72.3 | 398934 | 299/70.1 | 0,132
DM Typel2 37/748 47953 23/370 3995961 | 601318 | 44956 | 0452
Hypertension 499 63 385 63.6 884 63.3 0.808
Chronic renal failure 238 30 183 303 421 30.1 0.508
Dialvsis 91 113 57 (84 148 (106D | 0217
Chronic heart dizease 184 244 133 232 317 239 0.592
Chronic artenial dizease 401 50.6 314 52 715 51.2 0.59%
Chronic lung disease 34 11.2 47 8.2 130 9.8 0.70
Chronic liver dizease 17 23 6 1 23 N 0.094
Smoking 228 36.8 177 36.4 403 36.6 0,903
Alcohol abuse 29 48 34 7.2 63 5.9 0.087
Hospitalization in the

Hospitalizai 241 181 | GLD 22 0.898
;\n::;zf useinthelast | oo 369 | (64> | 854 0.939
e I =

Upper respiratory tract 7 09 1 02 8 06 | 007
| mfecttions
__ Urmary tract mfection | G B S 14 | 24 | o2 | L7 o 0.055 |
Preumonia 12 : 23 3 33 : 0.007
" Diabetic foot infactions | 477 | C63.9 | 358 :ffS'l'f9'::::S?Sﬁ::f: 0555
DFU history 547 70.3 419 (65D 966 70.1 0.812
Amputation history 206 | C264) 156 | (264 362 | C264) | 0999

;:f:fe’f”mm 137 114 251 047
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Table-5. Distribution of causative microorganisms detected in diabetic foot infectio

G

Pre-pandemic Period Pandemic period P
(794) (6035)
N % N %
Culture samplinz 618/754 79.1 397/6035 65.6% <0.00001
Positive aspiration culturs 131/310 423 81/181 4438 0.5892
Fosiive tinsas semple 336496 | 677 | 198310 | 639 0.25848
| cultura
Positive Bloed culture 36/399 9 20/198 10.1 0.6672
Total culture positivity 503/1202 418 295/ 689 434 0.50926
Staphylococcus spp. 137/503 272 59/299 19.7 0.0168
MSSA 49 7 24 8.0 04122
26 32 2] 70 02
%&{ 30 6.0 4 1.3 0.0017
SA Ky} 6.4 11 3.7 0.1031
GNEB 182/503 36.2 108299 36.1 0.9840
E. coli 31 6.2 7 5.7 0.7754
ESESBL-E. coli 34 6.8 21 7.0 0.8386
Klsbsislla spp, 12 24 9 30 0.5892
ESBL-Klsbsislla 16 32 15 5.0 0.1936
Enterobacter spp, 26 52 12 40 04593
XDR-Entsrobacter 7 14 2 0.7 03472
Ssxatia sop. 3 0.6 4 13 02757
Citabastsr. spp 11 22 5 1.7 0.6170
Morganslla mexganii 6 12 8 2.7 0.1211
Pantosa spp. 1 02 0 - 04413
Proteus spp 31 6.2 15 5.0 0.4965
NFGNB 92/503 18.3 68/299 22.7 0.1260
A9 137 40 164 03030
iCRPsmdomm 22 44 24 8.0 0.0316 |
Acinstobactey pp, 18 36 16 >4 05733
CR Acinstobactsr spp. 9 18 7 23 0.5892
XDR Acinstobacter =pp. 3 06 3 1.0 05157
PDR 4cme:obacter spp. 0 0.0 1 03 0.1936
4 0.8 3 1.0 0.7566
Emerococcus spp. 62/303 12.3 33/299 11.0 0.5823
VR-Enterococcus spp. 2 04 + 13 0.1362
Streptococcus =pp. 28/503 36 24/299 8.0 0.1707
i 3/503 0.6 0,299 - 0.1802
4/503 08 6299 2.0 0.1336
Dr. Ali Acar
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Sonuc

e Olgularin ~ %50 > 65 yas
* Ort.yas 62

* 1/3 son 3 ayda hastaneye
yatis

* ~ %65 son 3 ayda
antibiyotik kullanim

* %70 DAU, %62 DAE 6ykusu

* Yo amputasyon oykusu
(%26)

* %33 sigara
* %30 KRY, %10 Diyaliz

DAE ile iliskili
* %20 apse
* %55 osteomiyelit
* Semptom suresi >2 ay

lleri yas

Antibiyotik kullanimi
Hastaneye yatis
Gecikmis vaka
Sosyal ve egitim
Kronik Hastalik

Oz bakim eksikligi
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Sonug

e Olgularin ~ %50 > 65 yas
* Ort.yas 62

* DAE ile iliskili
* %20 apse
* %55 osteomiyelit

° 1/ =
ya
) ;r:  Direngli m.o. enfeksiyon
ol Gram negatif bakteri riskinde artig
°1» Pseudomonas enfeksiyonunda artis
* %
(%

* %33 sigara
* %30 KRY, %10 Diyaliz

-~ Kronik Hastallk
- Oz bakim eksikligi
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