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Florence Nightingale hastaneleri

Endokrinoloji, diyabet ve metabolizma hastaliklar



« Diyabeti olan hastalarin hayatlarn boyunca
diyabetik ayak Ulseri (DFU) gelistirme oranlan % 19-34
arasinda

« DFU gelisen hastalarda ilk 12 ayda mortalite orani
%5, 5yl icinde %42

* |DF e gore villik 2.1-26.1 milyon insanin DFU
gelistirmesi bekleniyor.

Armstrong, David G.et al Diabetic Foot Ulcers and Their Recurrence. new Engl J o f Med.

2017
Walsh JW,, et al. Association of diabetic foot ulcer and death in a population-based

cohort from the United Kingdom. Diabet Med. 2016



DFU yonetiminde standart

Cerrahi debritman
Exuda konftrol, nemli yarayinin ¢cevresini rahatlatmak icin pansuman
Extremiteye binen yukU hafifletmek

Estelle Everett, Update on management of diabetic foot ulcers, Ann N Y Acad Sci. 2018 January



‘ Management of diabetic foot wounds

Use SVS WIfI cl ification to
the appearance of the wound and presence of foot infection or ischemia

To assess for ischemia, all patients with diabetic foot ulcers should have
ABI and toe pressure measurements

grade, and classify the limb based upon

v

= Severe infection* 1

Are any of the following present on clinical exam or initial radiographic studies?

= Obvious severe ischemia or tissue loss&
= Extension to tendon or the deep plantar space

No

h 4

1
Yes

h 4

Patients with superficial ulcers can often be treated
on an outpatient basis. There should be a low threshold
to admit patients whose clinical course does not
improve appropriately.

Admit to hospital. Empiric antimicrobial therapy © for
severe infection. Surgical I&D, debridement, biopsy and
culture. The urgency of surgery depends upon the severity

of infection and the patient’'s clinical status. 8

v

v

Are any signs of infection present (eg. erythema,
purulent drainage)?

Obtain vascular imaging studies if noninvasive studies

suggest ischemia® or if bleeding is poor during debridement

1
Yes No

Targeted systemic
antimicrobial therapy <

v

P

Debrid t of devitali
Local wound care
Mechanical offloading®

d tissue, y. and culture

v

Obtain vascular imaging studies if noninvasive
studies suggest ischemia® or if bleeding is
poor during debridement

on vascular imaging

v

Moderate-to-severe
arterial disease is confirmed
with vascular imaging

|
[ 1
Moderate-to-severe No or mild
arterial disease is confirmed arterial disease
with vascular imaging

v

Reassess for compliance with offloading and
appropriate improvement in healing

Assess candidacy for revascularization

T 1
Wound healed Wound not healed Poor candidate for
revascularization

v v v

1
Good candidate for
revascularization

4

Ulcer in "remission”: Continue

pressure relief, and reassess
in two to three months

. . Palliative care:
Reassess for ischemia& ¥, = Local wound care

alkion, care, and infection, or contributing

Surgical or endovascular
revascularization: Patients with

font: dal ities 5 = Mechanical offl di

g S

= Topical growth factors

v ate-to re ischemia and deep
wounds benefit from revascularization

v v

on vascular imaging

Correction of contributing foot deformitiesS
and/or foot reconstruction

Follow-up to assess for appropriate
improvement in wound healing

Wound healed

v -

Wound not healed

Ulcer in "remission”: Continue
observation, foot care. and
pressure relief, and reassess
in two to three months

Reassess for ischemiad ¥,
infection, or contributing
foot deformitiesS




Cerrahi debritman

« (evre kallus ile beraber nekrotik, devitalize doku
kaldirilmali

* Hedef dokunun graniilizasyonu ve reepitelizasyonu
saglanmak

* Enfeksiyon kontrolii i¢in ¢cok onemli

* Infectious Disease Society of America (IDSA) ve Wound
Healing Society (WHS) Onerisi keskin debritman

Game FL et al. Effectiveness of interventions to enhance healing of chronic ulcers of the foot
in diabetes: a systematic review. Diabetes Metab Res Rev. 2016



Vaskiiler degerlendirme

« DFU hastalarda periferik arter hastalgi (PAH) riski

7640

« Ayak nabizlarn palpasyonu olmamasi ve ayak
bilegi/kol indeks<0.7 = PAH

Diger yéntemleb

Ayak parmag1 kan basing ol¢umi

Nabiz hacim kayd1

Transkutanoz oksijen ol¢umu (Doku TcPO2)
Dubleks USG, BT anjio, MR anjio, DSA



Ayak parmagi kan basinci ol¢imiu

1.00-1.30 Norma
0.91-1.00 Borderline

0.70-0.90 Mild disease
0.40-0.69 Moderate disease = ™

0.00-0.39 Severe disease




Endovaskiiler girisimler
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Revaskiilarizasyon sonrasi




DFU iyilesme suresini kisaltmak ve
amputasyonlar1 onlemek igin

!

€« ADJUVANT TEDAVILER=>



Cerrahi dis1 debritman ajanlar:

* Hidrojellerle otolitik debritman; yuksek miktarda suya
baglanmis ¢oziinmez polimerlerden olusan bir sargi.
Yara exudasini emip yaranin nemlenmesini
saglamakta.

* Enzimatik debritman; klostridyal kollojene6z pomad en
sik kullanilan

* Biosurgery; kurtcuk ve lavra ile yapilan debritman

v Lucilia sericata larvast GF iiretip sekrete ediyo| ‘)
®

* Hidroterapi; normal salinin ytiiksek basing¢li buhar
seklinde uygulamasi ile yapilan bir debritman

Update on management of diabetic foot ulcers Ann N Y Acad Sci. 2018 January




Hidrojel




Rewview > Cochrane Database Syst Rewv. 20132 Jul 12;2013(7):CDOOS101.
doi: 10.1002/146851858.CD0O0S9101. pub3.

Hydrogel dressings for healing diabetic foot ulcers

Jo C Dumville 7, Susan O'Meara, Sohan Deshpande, Katharine Speak

Affiliations <+ expand
PMID: 23846862 PMCID: PMCB8486218 DOI: 10.1002/14651858.CD0O09101.pub3
Free PMC article

446 katilimcinin oldugu 5 ¢alisma incelenmis;
Hidrojel ve diger normal standart yara pansumanlari
ile karsilastirildiginda hidrojel yara iyilesmesinde
belirgin daha etkili bulunmus.

+/ Baska bir calismada larva tedavisi ve PDGF
karsilastirildiginda yara iyilesmesinde anlaml fark
saptanmamis.




Pansuman ve topikal ajanlar

« Aljinat pansuman: kalsiyum aljinat, kalsiyum sodyum
aljinat ve aljinik asit seklinde. YUksek emicilik etkisi ile
exudayi absorbe ediyor.

« Topikal anfiseptik ve antimikrobiyaller; en dikkat
cekeni Bal ile yapilan calismalar.

« Cadexomer—iodine, carboxymethylcellulose
hydrofiber, superoxidized solusyonlar, tobramycin




Review > Complement Ther Clin Pract. 2016 Aug;24:130-3. doi: 10.1016/.ctcp.2016.06.003.
Epub 2016 Jun 15.

Topical honey for the treatment of diabetic foot

HORNHAUT =
ENTFERNER *_
SOCKEN

. reduziert sanft die Horhaut
- mildert Schrunden

Urea & Honig-Extrakt

ulcer: A systematic review

Ramya Kateel !, Prabha Adhikari 2, Alfred J Augustine 3, Sheetal Ullal 4

Affiliations + expand
PMID: 27502813 DOI: 10.1016/).ctcp.2016.06.003

©)

OO0
N 9%

5 klinik ¢alismanin 3’tinde
konvensiyonel yonteme oranla

< bal ile pansuman daha etkili

L 4
©)

/

Ayrica daha giivenli.

/Ancak, tam olarak etkinligini degerlendirmek i¢in eldeki
| ( data yetersiz.




Oksijen tedavileri

Topikal oksijen

Bir randomize kontrolli Hemoglobin sprey
calismada stage2 ve 3

DFU da yara kapanma 28 haftada yara
zamaninda kisalma kapanmas: goriildi

saptandi. (8hf)

Sistemik oksijen

10 tane RCT 1igeren 2015 Cochrane review
da hiperbarik oksijen tdv ile 6.hf da DFU da
belirgin iyilesme saptandig1 gosterilmis.
Ancak etki 1 y1la uzamamas

2016, Fedorko et. al cift kor RCT de, 12 hafta
sonra vaskiiler cerrah tarafindan
degerlendirilen wagner 2-4 DFU da
amputasyon oranlarinda diisme

. saptanmamg. —

Yu ], et al. Topical oxygen therapy results Wound Repair Regen. 2016
Hunt SD, Clinical effectiveness of hemoglobin spray,Diabet Foot Ankle. 2016




Negatif basinch yara tedavisi

~

Yaradaki exuday1 vakum etkisi ile etkili bir
sekilde toplar

Perfiizyonu artirir

Enfeksiyonu uzaklastirir

Yara kenarlarini yakinlastirir

4

Dumville JC, et al. Negative pressure wound therapy for treating foot wounds
in people with diabetes mellitus. Cochrane Database Syst Rev. 2013



Negatif basincl yara tedavisi

I

o= J\ictlon tube kollektor
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Aseliler bi_yo—iirﬁnler

Contents lists available at ScienceDirect

International Journal of Surgery

journal homepage: www . journal-surgery

Review

Efficacy and safety of H_diabetic foot ulcer @ ,,,,, i
treatment: A systematic review . analysis

Xiaoshuang Guo ™', Dali Mu ™ "', Fuqiang Gao

r N

Hem yapisal destek saglar hem de hicresel yanitlan module
etmek icin sinyalleri kolaylastinr

HUcresizlestiriimis dondor dermisi, biyoaktif ajanlan tutar ve konakgi
hUcre populasyonu icin bir iskele gorevi gorur.

VaskUlarizasyonu saglar, bakteri icin bariyer olusturur

Fg. 5. Tame to beal
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Insan buyume faktorleri

-

Fibroblast buiytime faktor,
Epidermal biiytime faktor,

Vascular endothelial biiytime faktor,
Granulosit koloni-stimulan faktor
Trombosit kaynakli biytime faktora




Fibroblast buytume faktori

Richard J-L, et al. Effect of Topical Basic Fibroblast Growth Factor on the Healing of Chronic Diabetic Neuropathic

Ulcer of the foot: Diabetes Care. 1995

Uchi H, Igarshi A, Urabe K, et al. Clinical efficacy of basic fibroblast
growth factor (bFGF) for diabetic ulcer. Eur ] Dermatol

12. Haftada yara
kapanma oranlar

8. Haftada yara
ve
o boyutunda %75
iyiselmede fark oraninda diisiis
saptanmadi saptandi.

Olympus Biotech Corporation. [Accessed
August 16, 2017] The TRAfermin in
Neuropathic Diabetic Foot Ulcer Study -
Northern Europe The TRANS-North Study -
Study Results. ClinicalTrials.gov.

12. haftada yara
kapanma oraninda
fark saptanmadi

( randomize
kontrollii calisma)




Filters applied: Abstract. Clear all

Review > Cochrane Database Syst Rev. 2015 Oct 28;:(10):CD008548.
doi: 10.1002/14651858.CD0O08548. pub2.

Growth factors for treating diabetic foot ulcers

Arturo J Marti-Carvajal 7, Christian Gluud, Susana Nicola, Daniel Simancas-Racines,
Ludovic Rewveiz, Patricio Oliva, Jorge Cedefico-Taborda

Affiliations + expand




Deri greftleri ve ciltteki biyomtiihendislik tirtinleri
« Ofogreft, allogreft, xenogreft ve biyomUhendislik
uronlersi
« HUcre disi matrisler eklendiginde yararli bOyUme

faktorlerini ve sitokinleri indukleyip yara iyilesmesine
katk

« insan amniotik and koryonik membranlarn (dHACM )
efektif bulundugu pek cok calisma var.

« Kriyoprezerve umblikal kord yardimci tedavi ¢e¢?

Santema TB, Skin grafting and tissue replacement for treating foot ulcers
in people with diabetes. Cochrane Database Syst Rev. 2016



FLORENCE NIGHTINGALE
Hiicre ve Doku Merkezi

%Fmﬂ Amniyon zan,

» yara lizerini kaplayarak
steril bir ortam
yaratilmasina ve
enfeksiyon riskinin
azaltilmasina katkida
bulunur.

» sitokinlerin ve biiylime
faktorlerinin diizeylerini
ayarlar.

> agriy1 azaltma,
» fibrozisi baskilama,
» antibakteriyel ve

» yara iyilestirici etkileri
gosterilmigstir

Kirsner RS, et al. Comparative effectiveness of a bioengineered living cellular construct vs.
a dehydrated human amniotic membrane allograft for the treatment of diabetic foot ulcers
in a real world setting. Wound Repair Regen. 2015
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Enerji bazli tedaviler

 Elektriki stimulasyon

< Sok dalga Tedc@

» Elekfromanyetik tedavi

e Laser tedavisi

» Fofoterapi >

e Estelle Everett, Update on management of diabetic foot ulcers, Ann N Y Acad Sci. 2018 January




Sistemik tedaviler

DUsUk molekul agirlikl
neparin

lioprost infUzyonu
Vildagliptin
Oral pentoksifilin
A
Sistemik insUlin 7 .
b

« Magnezyum
« Omega 3

* Yag asitleri

* Vitamin D

e CINkoO
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100 kadin, 100 erkek DFU |lu hasta
Gruplar arast Wagner gradelemesi benzer
Ortalama yara iyilesme suresi ozon grubunda

belirgin daha kisa (69.44 + 36.055 gun, kontrol
grubunda 180. ginde hastalarn %25 inde iyllesme

var)

Amputasyon<:>

oranlari

=

Grade 1

Grade 2 Grade3 Grade 4

Fig L. Amputation percent in different wound grades

EJ ozone
[ control




Kok hiuicre tedavisi

« Yara iyilesmesiicin gereken hucre iyilesmesi, immunomodulasyon,
extraselUler matrixin remodellingi, angiogenez ve nororejenerasyon
saglayan sitokinleri sentezler ve sekrete eder.

« Yara iyilesmesinde efkili olan myofibroblast, keratinositler, perisitler, ve
endothelyal hucrelere diferansiye olabilirler.

Lopes et al. Stem Cell Research & Therapy (2018)



Lopes et al. Stem Cell Research & Therapy (2018) 9:188
ntps:// ’s

018-0938-6 a Stem Cell Research & Therapy

RESEARCH Open Access

Stem cell therapy for diabetic foot ulcers: a @ e
review of preclinical and clinical research

S Jii g : Vit 1 STy . 1 1 \AJ 1
€ 1 Afsha Aurshina ', Shirley Liu’', Haidi Hu', Toshihiko Isaji , Haiyang Liu’, Tun Wang
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Shun Ono ', Xiangjiang Guo ', Bogdan Yatsula', Jianming Guo~, Yongquan Gu~, Tulio Navarro® and Alan Dardik

89 calismayi iceren bir review

KOk hucre tipleri; kemik iligi kaynakll mezenkimal kok
hUcre, yag dokusu kaynakll kok hucre, gdbek
kordonu kaynakl kOk hucre, periferik kan kaynakl
mezenkimal kok hucre kullaniimis

Uygulama yollar; Intradermal, subkutan ve
Inframuskuler ve topikal

Kok hUcre kaynaklar; Otolog, allojenik ve xenograft

10 klinik calismada G-CSF ( granulosit koloni stimUlan
faktor)



Kok hUcre tedavisi Diyabetik ayak
enfeksiyonlarinda efkili

 Hangi kok hucre ve hangi optimal
uygulama yolu daha etkili tartismal

« G-CSFlle berber uygulama etkinligi
arfinyor

.« Oncesinde hidrojel ve biyo Urin

kullaniminin matrix yapiya katkilari

nedeniyle umut vadediyor.

Lopes et al. Stem Cell Research & Therapy (2018)



T,

Pek ¢cok deneyim ve pek ¢ok tedavi var

Bir cogu deneme asamasinda

Cogu umut vadediyor

En etkin tedavi icin yeni klinik calismalar gerekmekte....




Tesekkiirler...



