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BURDEN OF
WOUNDS IN
THE UNITED
KINGDOM
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£8.3

Billion

Total annual cost of wound management

Of which 67% was spent
on managing unhealed
wounds

Over 70% of cost is associated
with Nurse, Doctor, or
Healthcare Assistant visits

Wound Products account
for only 6% of costs

W Hospital admissions, day case
and outpatients

W District/community nurse visits

B GP and Practice nurse visits

[l Healthcare assistant visits
Wound care products

Other

The UK's NHS managed

3.8 million patients

with a wound in 2017/2018, equivalent to 7% of the adult population

25% of all wounds lacked a recorded differential diagnosis

The annual prevalence of wounds
increased
by 71%

between 2012/2013 and
2017/2018.

Patient management cost
increased
by 48%

in real terms.

Annual levels of resource use attributable to wound management included:

> 54.4 million »53.6 million

district/community healthcare assistant visits
nurse visits

»28.1 million

practice nurse visits

Between 2012 and 2017, there was an estimated 30% decline in the number
of district nurses employed in front-line patient care.

Average duration
of chronic wounds

81% (4

months months

Wounds that Wounds that
healed during  remained unhealed
study period during study period

Of the total annual NHS
cost was incurred in the
community.

Julizn Guest, Editorial, Wounds UK, Val 17, Ne 1: 2021
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American Journal of Clinical Dermatology
https://doi.org/10.1007/540257-019-00495-x

REVIEW ARTICLE m)

Check for
updates

Diabetic Foot Ulcers: Appraising Standard of Care and Reviewing New
Trends in Management

Paola C. Aldana'® . Amor Khachemoune??

T

Scarico pressorio
Debridement
Rivalutazione
——— ognhi4
. . settimane
Controllo dell’infezione

Rivascolarizzazione

_/

[Am J Clin Dermatol . 2020 Apr;21(2):255-264. doi:10.1007/s40257-019-00495-x]
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Local Ulcer Care (IWGDF 2019=2023) practica

guidelines

» Regular inspection of the ulcer by a trained health care provider is essential; its
frequency depends on the severity of the ulcer and underlying pathology, the
presence of infection, the amount of exudation, and wound treatment provided.

Debride the ulcer and remove surrounding callus (preferably with sharp surgical
instruments), and repeat as needed.

Select dressings to control excess exudation and maintain moist environment.

Do not soak the feet, as this may induce skin maceration.

Consider negative pressure to help heal postoperative wounds.
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Local Ulcer Care S——

guidelines

» Regular inspection of the ulcer by a trained health care provider is essential; its
frequency depends on the severity of the ulcer and underlying pathology, the
presence of infection, the amount of exsudation, and wound treatment provided.



Riparazione Tissutale

1. Fase Flogistica

*Trauma ;
*Coagulazione, Tappo di Fibrina DJ '
*Chemiotassi dei macrofagi e PMN

Epithefia
cell

L Sweat duct
ubcutaneous — Y gland

bayer Fibroblast Sabacaaus A
Collagen

Newtrophil gland Capillary

2. Fase Proliferativa

*Proliferazione dei Fibroblasti
*Deposizione del Collagene
*Formazione del tessuto di
Granulazione

«Contrazione e A

3. Fase di Rimodellamento

*Formazione del Tessuto di Granulazione
*Neoangiogenesi
*Riepitelizzazione
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Wound Bed Preparation

‘ ACUTE WOUND

[Falanga V, 2000,
Ennis and Menses, 2000
Schultz, 2003]
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Local Ulcer Care S——

guidelines

e Debride the ulcer and remove surrounding callus (preferably with sharp surgical
instruments), and repeat as needed.
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Debridement T

interventions

e Riduce la pressione

Permette la chiara ispezione di tutta I'estensione della lesione

Facilita il drenaggio delle secrezioni

Stimola la guarigione

| pazienti con ulcere neuropatiche che vengono regolarmente sottoposti a debridement chirurgico

hanno un’evoluzione migliore rispetto agli altri.
[Steed DL, ] Am Coll Surg 1996; 183:61-64]

* Rimuovere lo slough, il tessuto necrotico e I'ipercheratosi
perilesionale preferibilmente per via chirurgica (bisturi), ad
eccezione dei casi di estrema dolorabilita o di ischemia severa.

GRADE strength of recommendation:strong; quality of evidence: low




Sharp Debridement - Gold Standard




Sharp Debridement - Gold Standard
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Debridement performance index and its correlation
with complete closure of diabetic foot ulcers

Original research article

-
LILIANA J. SAAP, MD<; VINCENT FALANGA, MD, FACP=> O=debridement needed but

not done
_

-
1=debridement needed and

done

2=debridement not needed

| pz con uno score tra 3 e 6 avevano una probabilita di

guarigione 2,4 volte maggiore

m"

SCORE

(WOUND REP REG 2002;10:354-359)



-\ Coch ]
(ﬁ( Li?ocra:?rne Debridement
Cochrane Database of Systematic Reviews A u tO | i t i CO

Hydrogel dressings for healing diabetic foot ulcers (Review)

Dumville JC, O'Meara S, Deshpande S, Speak K

f Hydrogel migliori rispetto alle \
medicazioni di contatto in termini di
guarigione.

Non evidenze rispetto ad altre
medicazioni.

\_ GRADE: basso -

[Cochrane Database Syst Rev
. 2013 Jul 12;2013(7):CD009101].



Mechanical Debridement

Pressurized Irrigation

Do not use agents reported to have an effect
on wound healing through alteration of the
physical environment including through the
use of electricity, magnetism, ultrasound and Wound healing
shockwaves, in preference to best standard of =R les e

care. (Strong; Low)




A prospective randomised
controlled clinical trial
comparing hydrosurgery
debridement with
conventional surgical
debridement in lower
extremity ulcers

Wayne J Caputo, Donald J Beggs, Jessica L DeFede, Lisa Simm,
Hussein Dharma

[Int Wound J . 2008 Jun;5(2):288-94.]



Blodebridement- Maggots

In one study there was @
significantly longer
antibiotic-free time period
in patients who received
maggot therapy than in
those who did noft, but in
two studies the proportion
of antibiotic use was similar
for those who did and did
not receive maggot
therapy.

[Sun X, Int J Infect Dis 25:32-37, 2014]
[Edwards J, Cochrane Database Syst Rev Jan 20:CD003556, 2010]




IWGDF Wound Healing Guideline %

Do not use autolytic, biosurgical, hydrosurgical, chemical or laser debridement over
standard of care (i.e. sharp debridement). (Strong; Low)

Do not routinely use enzymatic debridement as opposed to standard of care (i.e. sharp
debridement) to improve wound healing outcomes in people with diabetes and a foot ulcer.
(Strong; Low)

2a. In specific situations where the availability of sharp debridement may be limited by
access to resources and/or availability of skilled personnel, consider using enzymatic
debridement. (Conditional; Low)

Do not use surgical debridement in those for whom sharp debridement can be performed
outside a sterile environment. (Strong; Low)

We recommend the frequency of sharp debridement should be determined by the clinician
based on clinical need. (Strong; Low)

o202 IWGDF

The International Working Group on the Diabetic Foot
Guidelines




Disinfezione

La crescente antimicrobico-resistenza rende
necessario un utilizzo appropriato di tutti i
prodotti antimicrobici:

- Disinfettanti

- Antisettici

- Antivirali

- Antifungini

- Antiparassitari

- Antibiotici




Biofilm

* Le ulcere croniche sono universalmente
colonizzate da batteri, che per sopravvivere
formano un biofilm, che conferisce loro
I"abilita di resistere all’attacco macrofagico
dell’'ospite e agli antimicrobici.

* | microrganismi ivi presenti sono protetti da
una barriera meccanica, la sostanza eso-
polimerica (EPS), che respingendo la riposta
immune, provoca effetti collaterali nel tessuto
perilesionale e ritarda la guarigione della
lesione.

A. Ulcera murina
inoculata con St.
Aureus
incassato nella
sostanza
esopolimerica a
formare il
biofilm

B. Ulcera murina
non inoculata e
senza biofilm



Biofilm

* || biofilm e presente nel 60-80% delle lesioni.

* E’ responsabile della resistenza antibiotica e agli
agenti topici.

* || biofilm prodotto varia da una specie batterica
all’altra, ad esempio quello prodotto dallo Ps.
Aeruginosa ha una densita molto alta e inibisce il
movimento dei neutrofili, liberando una sostanza
chiamata ramnolipide.

* || biofilm prodotto dallo St. Aureus e in grado di
bloccare la migrazione dei cheratinociti per effetto
citotossico diretto.

[Kirker KR, et al. Wound Repair and Regeneration. 2009;17(5):690-699]
[Brandenburg KS, et al. Microbial Pathogenesis. 2018;122:30-38]



* Sebbene in passato si pensasse che i
patteri in forma planctonica
generassero infezioni acute, mentre |l
piofilm fosse responsabile di infezioni
croniche, adesso sappiamo che
I'acuzie dipende dal livello di attivita
del metabolismo batterico.

* | batteri «tolleranti» in vitro sono
dormienti e protetti dall’antibiotico
rimanendo non interagenti e quindi
vitali.

Planktonic

Bacteri
3 veree g

P

/ antibiotic
penetration
B.acter.ial ‘f{ ; -
signalling %‘ BaCterlal
\wi @

“ Ry e
JAT)

[Kolpen M, et al. Thorax 2022;77:1015-1022.]



Debridement e Biofilm

—_
—

Log,, CFU per 5 mg debrided material

= total bacteria Window of Opportunity
10 - planktonic o ,
5 B & Le biopsie condotte in 3 pz
. O biofilm con ulcere venose
. M— ppr— - mostranf) una r|du.2|one |
5 — | treatment della carica batterica subito
~—2 control o dopo il debridement
5 2 treatment biofilm chirurgico, per poi
4 ;’ control bacteria '
treatment aumentare nuovamente. La
s o e finestra temporale, seppur
5 urviv ) s
54 bt breve offre un oppo.rtunlta
1 exposure to di attacco alla terapia
0 gentamicin antibiotica e alle difese
1 . . T 1 immunitarie.
0 I 2 3
Days

[R.D. Wolcott, et al., ] Wound Care 19: 320-328, 2010]



ANTIMICROBIALS
AND NON-HEALING
WOUNDS: AN UPDATE

INCLUDING A CONCISE
APPROACH TO
TREATING POTENTIALLY
INFECTED WOUNDS

;"ewMA:b

Q10: Is there any antimicrobial agent that is not expected
to select for resistance or tolerance in bacteria in the
wound?

It is likely that rec "~nce will develop against any topical
antimicrobial. C ~nd pro-active monitoring for

resistance is tr ~axperiments, bacteria
treated with '

polyhexanic

shown to +

~tenidine,
~t been
~eded.
Antibi
Scars
alle

contron..
recalcitranti.

Antisettici
| batteri hanno un’innata capac , .sprimere e
sovrattivare meccanismi di estrusmm iti-farmaco
guando a contatto con prodotti topici. Tale
sovraespressione e aspecifico e puo coinvolgere antibiotici
e metalli pesanti.



Q1: Which type of antimicrobials agents should clinicians

ANTIMICROBIALS :gﬁc:)ie;:/l:fat wound infections, while minimizing the
AND NON-HEALING |
WOUNDS AN UPDATE Gli antimicrobici devono essere limitati per I'utilizzo nelle

lesioni infette.

INCLUDING A CONCISE Non vi §onq evic!enze che gli antimicrobic.i possano
APPROACH TO prevenire l'infezione o accelerare la guarigione.
TREATING POTENTIALLY Si raccomanda invece un adeguato debridement per
INFECTED WOUNDS

prevenire o trattare le infezioni.

EWMA:>




IWGDF Wound Healing Guideline ’.

INTERVENTION: DRESSINGS

Clinical question 2: In people with diabetes-related foot ulcers, are dressings or applications with surface
antimicrobial properties, honey or those that influence chronic wound biology more effective for
achieving wound healing compared to basic contact dressings and best standard of care?

TOPICAL ANTIMICROBIAL OR ANTISEPTIC DRESSINGS

Recommendation 6: Do not use topical antiseptic or antimicrobial dressings for wound healing of
diabetes-related foot ulcers (Strong; Moderate)

© 2023
The International Working Group on the Diabetic Foot

IWGDF

Guidelines
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Local Ulcer Care S——

guidelines

» Select dressings to control excess exudation and maintain moist environment.



Healing of Skin Wounds and the
Influence of Dressings on the
Repair Process
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Nel 1962 GD Winter Ha postulato la teoria della
“Medicazione in ambiente umido”, dimostrando
che la riepitelizzazione era due volte piu veloce in
un ambiente umido vs secco.

La disidratazione causa un ritardo nella migrazione
cellulare.

LU'eccesso di fluidi (essudato) € responsabile della
macerazione dei margini.

Function of hydrocolloid dressing

Bacteria

E piclermis
Basal laver o
Cermiz i i it Py
- — ———

s .



Bilancio dei Fluidi nella Gestione dell’Ulcera

* Tp diretta: bendaggi, medicazioni
assorbenti, NPWT.

* Tp indiretta: tp dell’infezione, | -
d e I I’Ed e m a . Function of hydrocolloid dressing

Hydd ool aid
dressing
Bacteria

* Medicazioni che contrastano la
disidratazione:

* Hydrogel
* |drocolloidi

Epidertnis

Dermis -

* Medicazioni che contrastano l'essudato:

e Schiume . )
* Idrofibre La frequenza di cambio
* Alginati della medicazione

e Poliacrilati

dipende dall’essudato
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ORIGINAL ARTICLE
Med J Malaysia Vol 63 No 1 March 2008

A Comparative Study Between Honey and Povidone lodine Group A #15; Group B #15
as Dressing Solution for Wagner Type Il Diabetic Foot Tempo di guarigione: n.s.
Ulcers

A Shukrimi (MMed Ortho*), A R Sulaiman (MMed Ortho)**, A Y Halim (MMed Ortho)**, A Azril (MMed Ortho)*

*Department of Orthopaedics, Kulliyyah of Medicine, International Islamic University Malaysia, 25710 Kuantan, Pahang,
**Department of Orthopaedics, School of Medical Sciences, University Sains Malaysia, 16150 Kota Bharu, Kelantan, Malaysia

COMPARISON OF CONVENTIONAL PYODINE DRESSING Group A #50; Group B #50
WITH HONEY DRESSING FOR THE TREATMENT Tempo di guarigione: minore nel gruppo trattato con
OF DIABETIC FOOT ULCERS il miele (p<0.0001)
JPMI 2012 VOL. 26 NO. 04 : 402 ~ 407- . L.
N z , Tasso di guarigione: n.s. Cochrane
Wagqar Alam Jan, Habibullah Shah’, Mansoor Khan’, . . . .
Mohammad Fayaz', Nacem Ullah® Tasso di Amputazioni: n.s. review del
2015 ha
Group A #31; Group B #32 CRARIES
ORIGINAL ARTICLE . .. . i
_ o Tempo di guarigione: minore nel gruppo trattato con solo 2 studi,
Manuka honey-impregnated dressings in the treatment of il miele (p<0.5) ritenendoli
neuropathic diabetic foot ulcers Tasso di sterilizzazione: maggiore nel gruppo trattato non
Goorgios . Panoutsopoutos®, s E. Kanllos: & Andreas I. Menidoniel con il miele dirimenti

1 Diabetes Center, Tzanio General Hospital, Piraeus, Greece
2 Department of Nursing, University of Peloponnese, Orthias Artemidos and Plateon, Sparta, Lakonia, Greece

Group A #179; Group B #169

A Randomized, Controlled Clinical Trial of Honey- | | Tempo di guarigione: minore nel gruppo trattato con

Impregnated Dressing for Treating Diabetic Foot il miele (p <0.001)
Ulcer Tasso di guarigione: maggiore nel gruppo trattato

con il miele (p =0.001)

Muhammad Imran ', Muhammad Barkaat Hussain 2, Mukhtiar Baig 3




DAV
: o Lo studio ha valutato |’efficacia di
Sodium carboxyl-methyl-cellulose dressings in the

management of deep ulcerations of diabetic foot una medicazione a base di
sodio-carbossil-metil-cellulosa in
confronto con una garza inerte:

la medicazione avanzata si e

A Piaggesi, F. Bacoett, L. Rzzo, M. Bomanelli*, L Navalei and L. Berns
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Randomised controlled trial of the use
of three dressing preparations in the
management of chronic ulceration of the
foot in diabetes

W] Jeffcoate, PE Price, CJ Phillips, o .
FL Game, E Mudge, S Davies, CM Amery, Piu drop-out nel pPrimo
ME Edmonds, OM Gibby, AB Johnson, gruppo,

GR Jones, E Masson, JE Patmore, D Price,
G Rayman and KG Harding

Il costo elevato di
|drofibra era bilanciato

dalla minor frequenza
Garza grassa . .
317 pz ° di cambio

—_—
Garza
meldi o
guarigione o di

recidive. —

G /\\ /\

J %

Heaith Technology Assessment 2009; Vol. | 3: No. 54
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Local Ulcer Care E—

guidelines

* Do not soak the feet, as this may induce skin maceration.
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Local Ulcer Care E—

guidelines

* Consider negative pressure to help heal postoperative wounds.



IWGDF Wound Healing Guideline %

28. Consider the use of Negative Pressure Wound Therapy as an adjunct therapy to standard of care
for the healing of postsurgical diabetes-related foot wounds. (Conditional; Low)

28a.Do not use Negative Pressure Wound Therapy as an adjunct therapy to standard of care for the
healing of non-surgically related diabetes foot ulcers. (Strong; Low)

* La Negative pressure wound therapy (NPWT) crea una
pressione controllata subatmosferica (negative pressure)
che facilita il processo di guarigione in ambiente umido.

4 at the celllilé; Iével. o i‘
B 4”3  Essa migliora la perfusione tissutale, stimola il
tessuto di granulazione, riduce I'edema e controlla
I'eccesso di secrezioni, riduce |'area della lesione,

aiuta a migliorare il tasso di formazione del tessuto
di granulazione e la migrazione epiteliale.




Negative pressure wound therapy after partial diabetic foot
amputation: a multicentre, randomised controlled trial

David G Armstrong, Lawrence A Lavery, for the Diabetic Foot Study Consortium

1009 #-e-@ Control
adrd NPWT
90—
Pz con amputazioni minori open fino al livello transmetatarsale oo
e buona perfusione periferica .
1004 ‘
#-e-8 Control
90| k aaa NPWT 60
g
80 T%’ 501
77 pts NPWT 2597 2
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%: 207 19-15 60 30
3 175+ £
.E‘ | T 50 20
85 pts standard g o E
dressing 1059 |
2 9.07 30— ‘1
§ 75 LI 0\||||6||8|\|||
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] Days to complete closure (100%)
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0 mal Scheduled visit day
e contel o T T T T T T T T T T 1 :
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Healln rate Figure 4: Incidence of re-amputation during active assessment period . Control 79 75 69 57 53 41 15
g Data show percentages with 95% binomial Cls. Days to 76~100% granulation NPWT 74 69 53 46 38 21 5
43 [56%] VS 33 [39%], Scheduled visit day . . . .
Numbers at risk ;14 28 42 56 84 112 Figure 2: KaPIan-Meler es'tlmates for time to‘complete wound closure
( p=0 : 040) Control 15 14 13 12 10 4 2 Number at risk at conclusion of treatment period; control 15, NPWT 12.
NPWT 15 12 11 6 3 1 0

Figure 3: Kaplan-Meier estimates for time to 76-100% granulation (days)
Number at risk at conclusion of treatment period; control 5, NPWT 1.

www.thelancet.com Vol 366 November 12, 2005



Clinical Care/Nutrition/Psychosocial Research
ORIGINAL ARTICLE

Comparison of Negative Pressure Wound
Therapy Using Vacuum-Assisted Closure
With Advanced Moist Wound Therapy in
the Treatment of Diabetic Foot Ulcers

A multicenter randomized controlled trial

PETER A. BLUME, DPM! Jose AvaLa, ppm”
Jopr WALTERs, ppM? Jonn LanTis, MD’
WYATT PAYNE, MD>
Healing rate
169 pts 43.2% Vs (p=0.007)
NPWT "
£ 5
e *""%.% no significant difference
B ; 7
166 ots g ] “la, between the groups was
§ i ks .
e £ . observed in treatment-related
hydrogel o B L. . )
Aleinati = 03] complications such as infection,
& . cellulitis, and osteomyelitis at 6
0.2
| months.
01
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Figure 2—Kaplan-Meier estimates for time to complete ulcer closure (P = 0.001). A, NPWT; O,
AMWT.



Altri studi considerati
metodologicamente
non dirimenti.
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IWGDF Wound Healing Guideline 7

6. Do not use topical antiseptic or antimicrobial dressings for wound healing of diabetes-related foot
ulcers. (Strong; Moderate)

/. Do not use honey (or bee related products) for the purpose of wound healing in diabetes-related
foot ulcers. (Strong; Low)

8. Do not use collagen or alginate dressings for the purpose of wound healing of diabetes-related foot
ulcers. (Strong; Low)

9. Consider the use of the sucrose-octasulfate impregnated dressing as an adjunctive treatment, in
addition to the best standard of care, in non-infected, neuro-ischaemic diabetes-related foot ulcers
which have had insufficient change in ulcer area with best standard of care including appropriate
offloading for at least 2 weeks. (Conditional; Moderate)



UrgoStart (Matrice TLC- NOSF /medicazione con matrice
saccarosio octasolfato): Il piu alto livello di evidenza nel
wound care

Meta
-analyses
& systematic

: 1
reviews N ICE recommends the UrgoStart treatment range for DFUs & VLUs.

Recommended

Fibre poliassorbenti in : -
Double-blind 7
Poliacrilato associate ad una randomised EXPLORER double-blind RCT (vs neutral dressing).

controlled trials
matrice di guarigione TLC-NOSF:

W, it LawexT DumeTe
W, oocamoioar

euro-ischaemic DFUs. 240 Patients.

* Azione di modulazione dei Randomised controlled trials
processi inflammatori (MMPs)
grazie al NOSF (saccarosio
octasolfato)

* Azione di detersione continua
dimostrata in RCT grazie alle
fibre di poliacrilato

* Guarigione accelerata grazie
alla combinazione delle due
caratteristiche dimostrata su
oltre 12.000 pazienti

. o : 8
Non-comparative clinical trials SPI D clinical study. Neuropathic DFUs. 33 Patients.

Cohort studies REAI.ITY6 pooled data analysis DFUs, LUs & PUs. 10220
Patients.

/\

Cases series or studies

Individual case reports

Animal research, in-vitro studies

In DFUs

Best practice statements, consensus panels, expert opinion

1- Urgostart for treating leg ulcers and diabetic foot ulcers, https://www.nice.org.uk/guidance/mtg42, January 2019. 2- Meaume S, Truchetet F, Cambazard F et al. A randomized, controlled, double-blind prospective trial with a Lipido-Colloid Technology-Nano-oligosaccharide Factor wound dressing in the local management of venous leg ulcers. Wound Repair Regen. 2012; 20:4,500-511. 3- Meaume S, Dompmartin A, Lazareth |, Sigal M, Truchetet F, Sauvadet A, Bohbot .
Quality of life in patients with leg ulcers: results from CHALLENGE, a double-blind randomized controlled trial. Journal of Wound Care. 2017; 26 (7): 368-379. 4- Schmutz J.-L,, Meaume S, Fays S, Ourabah Z, Guillot B, Thirion V, Collier M, Barrett S, Smith J, Bohbot S, Dompmartin A et al. Evaluation of the nano-oligosaccharide factor lopido-colloid matrix in the local management of venous leg ulcers: results of a randomised, controlled trial. International Wound Journal 2008,
5(2), 172-182. 5- Sigal ML, Addala A, Maillard H, Chahim M, Sala F, Blaise S, Dalac S, Meaume S, Bohbot S, Tumba C, Tacca O. Clinical evaluation of a new TLC-NOSF dressing with poly-absorbent fibers for the local management of exuding leg ulcers, at the different stages of the healing process: Results from two multicentric, single-arm, prospective, open-label clinical trials. J Wound Care 2019: 28(3) :164-175. 6- Miinter KC, Meaume S, Augustin M, Senet P, Kerihuel J.C. The
reality of routine practice: a pooled data analysis on chronic wounds treated with TLC-NOSF wound dressings. J of Wound Care. 2017 Feb, 26 (Sup2):54-515. Erratum in J Wound Care. 2017 Mar 2; 26(3): 153. 7- Edmonds M, Lézaro-Martinez JL, Alfayate-Garcia JM, Martini J, Petit JM, Rayman G, Lobmann R, Uccioli L, Sauvadet A, Bohbot S, Kerihuel JC, Piaggesi A. Sucrose octasulfate dressing versus control dressing in patients with neuroischaemic diabetic foot ulcers
(Explorer): an international, multicentre, double-blind, randomised, controlled trial. Lancet Diabetes Endocrinol. 2018 Mar;6(3):186-196. 8- Richard J.L., Martini J, Bonello Faraill M.M., M'Bemba J, Lepeut M, Truchetet F, ehrler S, Schuldiner S, Sauvadet A, Bohbot S. Management of diabetic foot ulcers with a TLC-NOSF wound dressing. Journal of Wound Care Vol 21. No 3, March 2012



Studio Explorer: RCT che dimostra un'efficacia senza
precedenti in DFU con medicazioni a base di Sggg;tgaloi
Octasulfato (TLC-NOSF) { (55

A PUBLISHED IN
X ) THE L. NCET DIABETES & £
W ENDOCRINOLOGY

Studio randomizzato, in doppio cieco, controllato e stratificato, condotto su 2 gruppi paralleli

F 40 pazienti L sa®

fCon DFU neuroischemica TLC-NOSF

F Trattamento con TLC-NOSF vs medicazione neutra TLC-NOSF

£ standard of care in entrambe i gruppi Control group

THE LANCET
Diabetes & Endocrinology

RANDOMISATION (DO) + FOLLOW-UP :

!
RUN-IN PERIOD

TRATMENT PERIOD (DO - W20) Ancillary study
Validation of o All the patients will
& inclusion Wound surface area D-14 vs WO < 30% participate to the
and exclusion o follow-up study.
criteria. No infection (whatever wound, whatever limb)
o In case of wound closure,
Off-loading compliance confirmed at any time of the
= - o follow-up, the
St | et Oy g e HbAlc < 10% (if not available at D-14) epithelialisation will be

assessed two weeks after.

Edmonds M, Lazaro JL, Piaggesi A, et al. Sucrose octasulfate dressing versus control dressing in patients with neuroischaemic diabetic foot ulcers (explorer): an international, multicentre, double-blind, randomised, controlled trial. The Lancet Diabetes & Endocrinology.
Published online December 20, 2017



Studio Explorer: riduzione dei tempi di guarigione di 60 giorni
nel gruppo TLC-NOSF vs medicazione neutra

% di pazienti con chiusura completa della lesione a 20 settimane

Time to

TLC-NOSF closure
()
70 +60% Contrgl group Sroup Difference Log rank
More patients healed (n=114) (n=126) (Control- (Mantel-Cox)
60 with TLC-NOSF Treatment)
|‘2 50 ,_>
Z il Difference of 18 pts 1805+ 87 119.7 + 4.7
ith UrgoStart Treat t i == 3f =" = 0.029
G o //' i r%szoééozr)ea men ITT Analysis (163.4 - 197.7) (110,5 - 128,9) 60 days P
IE 30 '
o
\o 20
°© Similar standard of care . .
10 in both study arms:
J + off-loading
o J — » Debridement
. * Hyperkeratosis removal
Neutral dressing TLC-NOSF
with standard dressing with
of care standard of care
L'utilizzo della medicazione TLC-NOSF ha confermato un tasso Tempo di guarigione con chiusura completa della lesione avviene 60 giorni
significativamente alto di chiusura completa della lesione in DFU vs il solo prima con TLC-NOSF

standard of care

Edmonds M, Lazaro JL, Piaggesi A, et al. Sucrose octasulfate dressing versus control dressing in patients with neuroischaemic diabetic foot ulcers (explorer): an international, multicentre, double-blind, randomised, controlled trial. The Lancet Diabetes & Endocrinology.
Published online December 20, 2017



Lazar

Trattamento di prima intenzione: PRIMA si utilizza TLC-NOSF,
MIGLIORE 'outcome del paziente

% di pazienti con chiusura completa della lesione a 20 settimane, in sotto gruppi in base alla durata della lesione

< 2 months 2 to <5 months 5 to <11 months > 11 months
(n=29/34) (n=39/37) (n=19/28) (n=27/27)

™ control Group B TLC-NOSF Group

0-Martinez JL, Edmonds M, Rayman G. et al. Optimal wound closure of diabetic foot ulcers with early initiation of TLC-NOSF treatment: post-hoc analysis of Explorer. Journal of wound care vol 28, no 6, June 2019



Terapia Iperbarica

|2. Consider the use of hyperbaric oxygen as an adjunct therapy in neuro-ischemic or ischemic
diabetes-related foot ulcers where standard of care alone has failed and where resources already
exist to support this intervention. (Conditional; Low)

|3. Consider the use of topical oxygen as an adjunct therapy to standard of care for wound healing in
people with diabetes-related foot ulcers where standard of care alone has failed and resources exist
to support this intervention. (Conditional; Low)

'utilizzo dell’lHBO nel piede diabetico non ha

ancora evidenze forti:

- Un RCT ha dimostrato un tasso di
guarigione a 12 mesi maggiore nel gruppo
trattato™.

- Un grosso studio osservazionale non ha
dimostrato benefici rispetto alla terapia
standard.

- 2 RCT hanno dimostrato efficacia in
termini di guarigione. =

3R

* Il gruppo era composto da pazienti con buona >
perfusione perl:ferica e da pazienti con no_CLI. IWGDF Wound Healing Interventions Guideline %




IWGDF Wound Healing Guideline %

|4. Do not use other gases (e.g. cold atmospheric plasma, ozone, nitric oxide, CO2) in comparison to
standard of care for wound healing in people with diabetes-related foot ulcers. (Strong; Low)

|5. Do not use any interventions reported in the field of physical therapies for wound healing in the
management of diabetes-related foot ulcers. (Strong; Low)

| 6. We suggest not using cellular skin substitute products as a routine adjunct therapy to standard of

care for wound healing in patients with diabetes-related foot ulcers. (Conditional; Low)

|'7. We suggest not using acellular skin substitute products as a routine adjunct therapy to standard of
care for wound healing in patients with diabetes-related foot ulcers. (Conditional; Low)

18. Do not use autologous skin graft skin substitute products as an adjunct therapy for wound healing in
patients with diabetes-related foot ulcers. (Strong; Low)

19. With the exception of the autologous leucocyte, platelet and fibrin patch we suggest not using
autologous platelets therapy (including blood bank derived platelets) as an adjunct therapy to
standard of care. (Conditional; Low)

20. Consider the use of autologous leucocyte, platelet and fibrin patch for diabetes-related foot ulcers
as an adjunctive therapy to standard of care, where best standard of care alone has been ineffective,
and where the resources and expertise exist for the regular venepuncture required. (Conditional;
Moderate)




Plateled based application

7 studi inclusi, con buoni risultati in termini
di guarigioni e tempi di guarigione ma con
inclusione di lesioni di piede e di gamba, di
diabetici e non diabetici, di analysis per
protocol, di volume di sangue richiesto, di
frequenza di applicazione.

Costi elevati.

Recombinant platelet derived growth factor
Degli 8 studi riportati, alcuni non hanno dimostrato significative
differenze in termini di guarigione o tempi di guarigione vs SoC,
altri hanno problemi metodologici o di analisi statistica
(analysis per protocol).

Autologous combined leucocytes, platelets and fibrin
I"utilizzo di patch arricchiti con leucociti, piastrine e fibrina
autologhi e stato valutato in uno studio multicentrico
randomizzato non in cieco in ulcere difficili che non guarivano
dopo 4 settimane vs SoC (34% vs. 22%).

La terapia richiede applicazioni settimanali ed elevati costi.
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IWGDF Wound Healing Guideline 7

21. We suggest not using other cell therapy as an adjunct therapy to standard of care for wound healing
in people with diabetes-related foot ulcers. (Conditional; Low)

22. We suggest not using growth factor therapy as an adjunct therapy to standard of care for wound
healing in people with diabetes-related foot ulcers. (Conditional; Low)

23. Consider the use of placental derived products as an adjunct therapy to standard of care for wound
healing in people with diabetes-related foot ulcers where standard of care alone has failed.
(Conditional; Low)

24. Do not use pharmacological agents promoting perfusion and angiogenesis to improve wound
healing outcomes over standard of care. (Strong; Low)

25. Do not use pharmacological agents that supplement vitamins and trace elements to ir
healing outcomes over standard of care. (Strong; Low)

26. Do not use pharmacological agents that stimulate red cell production or prr
improve wound healing outcomes over standard of care. (Strong; Lo

27. Do not use other pharmacological agents to improve wound healing < \o' _@ndard of
care. (Strong; Low)



e «However, the rising incidence and costs of diabetes-related
foot ulcer management necessitates that interventions promoted to
enhance wound healing of chronic diabetes-related foot ulcers are
adequately supported by high quality evidence promoting efficacy and
cost-effectiveness, when used in conjunction with established aspects
of gold-standard multidisciplinary care».

IWGDF

Guidelines
2023



«Dressings do not heal wounds. Property selected
dressings enhance the body’s ability to heal the wound»

Garza inerte,
Captazione
batterica, iodio,
Argento, etc.

Fase flogistica

Sostituti

dermici

POST-OP

TLC-NOSF, idrofibra,
alginati, poliacrilati,
idrogel,idrocolloidi,
schiume di
poliuretano,
collagene

Fase proliferativa

Innesti

autologhi

POST-OP

Garze grasse,
tulle, TLC-NOSF,
idrofibra,
schiume di
poliuretano

Fase riparativa

Niputrophil

Sebaceaus e
gland Collagen Capillary

Emad Naseri, et al. European Polymer Journal,
Volume 173,2022,111293,ISSN 0014-3057,

https://doi.org/10.1016/j.eurpolym;j.2022.111293.



Di che cosa abbiamo bisogno?

Disegno dello studio

Recidive

SoC e Caratteristiche dei pazienti
Studi indipendenti
Costo-Efficacia

Combinazioni di terapie e timing di utilizzo

Panel: 21-point scoring system for reports of clinical studies of the prevention and
management of disease of the foot in diabetes

The desired answer for each question is intended to be “yes”, and each scores one point.

Study design

1 Are appropriate definitions included for the terms "ulcer”, “healing”, and all other
required aspects of the population and the outcomes?

2 Was the choice of study population appropriate for the chosen intervention and the
stated conclusions?

3 Was there a control population that was managed at the same time as those in the
intervention group or groups?

4 Isthe intervention sufficiently well described to enable another researcher to replicate
the study?

5 Arethe components of other aspects of care described for the intervention and
comparator groups?

6 Were the participants randomised into intervention and comparator groups?

Were the participants randomised by an independent person or agency?

Was the number of participants studied in the trial based on an appropriate sample

size calculation?

9 Was the chosen primary outcome of direct clinical relevance?

10 Was the person who assessed the primary outcome or outcomes blinded to group
allocation?

11 Were either the clinical researcher who cared for the wound at research visits or the
participants blinded to group allocation?

co ~

Study conduct

12 Did the study complete recruitment?

13 Was it possible to document the primary outcome in 75% or more of those recruited?
14 Were the results analysed primarily by intention-to-treat analysis?

15 Were appropriate statistical methods used throughout?

Outcomes

16 Was the performance in the control group of the order that would be expected in
routine clinical practice?

17 Are the results from all participating centres comparable? Answer "yes" if the study
was done in only one centre.

Study reporting

18 Isthe report free from errors of reporting—eg, discrepancies between data reported in
different parts of the report?

19 Are the important strengths and weaknesses of the study discussed in a balanced way?

20 Are the conclusions supported by the findings?

21 Isthe report free from any suggestion that the analysis or the conclusions could have
been substantially influenced by people with commercial or other personal interests in
the findings?

www.thelancet.com/diabetes-endocrinology Published online May 10,2016 http://dx.doi.org/10.1016/52213-8587(16)30012-2



* Solo il 30% delle DFU guariscono con la SOC

There's
always

room for
Improvement.

Grazie per l'attenzione

[Margolis DJ, Allen-Taylor L, Hoffstad O, Berlin JA. Healing diabetic neuropathic
foot ulcers: are we getting better? Diabet Med. 2005].
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