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Figure 1: Therapeutic approach in critical diabetic foot.



TABLE 5: Types of wound dressings available

TABLE 6: Wound management dressing guide
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IWGDF Guidance on use of interventions to enhance

the healing of chronic ulcers of the foot in diabetes HE{: D m m E n d H ti D n 5

Prepared by the IWGDF Working Group on Wound Healing

1. Clean ulcers regularly with clean water or saline, debride them when possible in order to remove debris
from the wound surface and dress them with a sterile, inert dressing in order to control excessive exudate
and maintain a warm, moist environment in order to promote healing. (GRADE strength of recommendation:
Strong; Quality of Evidence: Low)

2. In general remove slough, necrotic tissue and surrounding callus with sharp debridement in preference to
other methods, taking relative contra-indications such as severe ischemia into account. (Strong; Low)

3. Select dressings principally on the basis of exudate control, comfort and cost. (Strong; Low)

4. Do not use antimicrobial dressings with the geoal of improving wound healing or preventing secondary
infection. (Strong; Moderate)

5. Consider the use of systemic hyperbaric oxygen therapy, even though further blinded and randomised trials
are required to confirm its cost-effectiveness, as well as to identify the population most likely to benefit from
its use. (Weak; Moderate)

6. Topical negative pressure wound therapy may be considered in post-operative wounds even though the
effectiveness and cost-effectiveness of the approach remains to be established. (Weak; Moderate)

7. Do not select agents reported to improve wound healing by altering the biclogy of the wound, including
growth factors, bicengineered skin products and gases, in preference to accepted standards of good quality
care. (Strong; Low)

8. Do not select agents reported to have an impact on wound healing through alteration of the physical
environment, including through the use of electricity, magnetism, ultrasound and shockwaves, in preference
to accepted standards of good quality care. (Strong; Low)

9. Do not select systemic treatments reported to improve wound healing, including drugs and herbal therapies, in
preference to accepted standards of good quality care. (Strong; Low)

IWGOF Guidsnce an use of inferventions to emnhance the healimg of chronic wicers of the foot in diabatas & 2015



Reccomendations&Rationale

What is the best dressing to use?

» Recommendation 3: Select dressings principally on the basis of exudate control, comfort and cost. (Strong; Low)

» Recommendation 4: Do not use antimicrobial dressings with the goal of improving wound healing or preventing
secondary infection. (Strong; Moderate)

In general, the evidence to support the adoption of any particular intervention is poor, because the available
studies are small and at high risk of bias...There

The conclusion for the whole group of topical interventions is that there was either insufficient or no evidence
to justify the use of any of the preparations considered in preference to any other. In the absence of any
specific indication, practitioners should use the dressing/application with the lowest acquisition cost, but which
supports moist wound healing whilst controlling any exudate.



Reccomendations&Rationale

Is there a place for the use of other topically applied treatments?

» Recommendation 7: Do not select agents reported to improve wound healing by altering the biology of
the wound, including growth factors, bioengineered skin products and gases, in preference to accepted

standards of good quality care. (Strong; Low)

» Recommendation 8: Do not select agents reported to have an impact on wound healing through
alteration of the physical environment, including through the use of electricity, magnetism, ultrasound
and shockwaves, in preference to accepted standards of good quality care. (Strong; Low)

» Recommendation 9: Do not select systemic treatments reported to improve wound healing, including
drugs and herbal therapies, in preference to accepted standards of good quality care. (Strong; Low)

Criticita: criteri utilizzati per la farmacologia e specifiche discutibili



Nuove tecnologie

» Campi elettromagnetici

» Fotobiomodulazione

» Medicazioni topiche

» Modulatori di metalloproteasi

» Terapia rigenerativa
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Treatment of diabetic foot
ulcers with Therapeutic
Magnetic Resonance (TMR®)
improves the quality

of granulation tissue

Letizia Ferroni,' Chiara Gardin,’
Andrea De Pieri,! Maria Sambataro,?
Elena Seganfreddo,’ Elisabetta Iacopi,’
Chiara Goretti,” Barbara Zavan,!

Alberto Piaggesi’

Table 1. Clinical characteristics of the patients participating in the study.

Number of patients 20 20
Age (yrs) 64.7+184 65.2+16.7
Duration of diabetes (vrs) 18.5+63 17.9+7.1
Glycated haemoglobin (%) 7.9+1.1 8.3+18
Insulin/oral hypoglicemic drugs 14/ 15/3
Statins (Y/) 16/4 182
Acetilsalicilic acid (Y/N) 1872 191
Retinopathy (background/proliferative) 1773 19/1
Albuminuria (micro/macro) 1872 1872
Hypertension (Y/N) 164 17/3
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Figure 4. Histomorphometric analysis of biopsies from Sham Gmug (white bars) and
Active Group (black bars): A) at baseline; B) after two week of TMR® treatment. PMNs
are polymorphic nuclear cells, ie. granulocytes; phagocytic cells include macrophages
and Pn?n};ﬂq?e—derwﬁd giant cells; mﬁ: phagnq;mc Eelfsgmcglnude lymphocytes, plasma :Ells
and mast cells. Cells were scored as absent (score 0), scarcely present (score 1), present
(score 2), and abundantly present (score 3). A t-test was used to determine significant dif-
ferences (P<0.05): *P<0.05 and **P<0.01.

Mon-phagocytic
Cells

Phagocytic Cells
Endathelial cells




European Journal of Histochemistry 2017; volume 61:2800

Treatment of diabetic foot Letizia Ferroni,' Chiara Gardin,’'

. . Andrea De Pieri,'! Maria Sambataro,? ?
ulcers \':'Ith Therapeu?c i}) Elena Seganfreddo,’ Elisabetta Iacopi,’ pi,’
Magnetlc Resonance TMR Chiara Goretti, Barbara Zavan.'
improves the quality Alberto Piaggesi®

of granulation tissue

v During the follow-up, significantly more lesions healed in the Active Group (14/20 in Group B vs4/20 in Group A,
P<0.05). Moreover, the healing time was faster in Active Group than in Sham group (44.8+12.1 vs 96.7+23.5 days,
respectively, P<0.05).

v" In conclusion, our data suggest that TIVIR ®magnetic fields may act reducing the inflammatory state, triggering a chain
of events that promotes the shifting of the lesion towards the proliferative phase. The clinical correlates of the
activity of TMR® demonstrated a more frequent and faster healing of DFUs; while the absence of side effects
confirms the very positive safety profile of this approach to wound healing.

LIMITATIONS: cost-effectiveness, duration of ulcers, size, localization



Evaluation Of fluorescence biomodulation JOURNAL OF WOUND CARE VOL 27, NO 11, NOVEMBER 2018

in the real-life management of chronic Marco Romanet, WD, PhD; Aberto Piaggesi” NO: .
waunds: the EUREKA trial Elisabetta laoopi? MD; Carlotta Scarpa, MD; Stéphane Fauvergho MD;

Franco Bassetto, MD; EUREKA Study Group

Aim:

The primary aim of the EUREKA study was to confirm the efficacy and safety of a system based on FB, known as
LumiHeal (KLOX Technologies Inc., Canada). Secondary aims were to examine quality of life (Qol) in subjects who
received the treatment and collect feedback from health professionals on the usability of the FB System in the
management of chronic wounds

Multicentre, prospective, observational, uncontrolled trial

Table 2. Wounds characteristics at study entry, all wounds (n=99) Table 3. Prognostic factors of poor healing at study entry, all

VLU DFU PU All wounds wounds (n=99)

Gender F:M % 442:558 219:781 13.3:86.7 323:677 VLU DFU PU All wounds
Age, meanzSD years 70.80£11.03 69.27:11.58 60.18+14.56 68.70:12.23 None 19.2% 43.8% 33,306 29 3%
Size at entry, 10.96411.39  3.03+43.40 4294536  7.39+9.47 "One 51.9% 40.6% 00.0%  51.5%
meanzSD cm? *Two (both factors present) 28.6% 9.4% 6.7% 19.2%
Median duration at  9.30 3.90 12,50 8,90 Total 100.0%  100.0% 100.0%  100.0%
entry, months .

"Araa=10cm? (or 5em?® for DFL), or duration =8 months Source: ORS-K1002-Po01 databasa;
Sourca: ORS-K1002-P001 database; VLU —vanous lag ulcer; DFU —diabsatic foot ulcer; PU— VLU —venous leg ulcar, DFU—diabetic foot ulcar, PLUI—prassura ulcer

prassura ulcer, F—=femala;, M—=mala; SD—standard daviation



Evaluation Of fluorescence biomodulation JOURNAL OF WOUND CARE VOL 27, NO 11, NOVEMBER 2018

in the real-life management of chronic Marco Romaneli’ MD, PhD; Alberto Piaggesi- D,

Giovanni Scapagnini,® MD, PhD; Valentina Dini,' MD, PhD; Agata Janowska,' MD;

wounds: the EUREKA trial Elisabetta lacopi, MD; Carlotta Scarpa,* MD; Stéphane Fauverghe,® MD;

Franco Bassetto, MD; EUREKA Study Group

Table 4, Comparison of wound closure rate between interim Fig 1. Mean relative wound area reduction within the ‘responders’ group,
and final analysis all wounds (n=81)
Interim results on 33 patients Final results on 99 patients g —DFU -~ PU —VLU --Average
n Mean (%) n Mean (%) 104
VLU 7 53.8% 26 50.0% 20
DFU 2] 52.9% 16 50.0% 30
PU 1 33.3% 5 33.3% F 40-
Total 17 51.5% a7 47.5% 5 50+
VLI —venous leg ulcer; DFU—diabetic foot ulcer, PLI—prassure ulcer 2 60
Table 5. Median wound area regression versus g
baseline (n=99) 80
Wound type Median wound area regression at last visit p-value 90
VLU 94.2% <0001 100
0 1 2 3 45 6 7 8 9 10 11 12 13 14 15 16
DFU 78.1% 0.001 Weeks
PU 36 8% 0268 Source —EUREKA study database; VL.U—venous leg ulcer; DFU—diabetic foot ulcer;
PU—pressure ulcer; RWAR —relative wound area reduction;
sSource: OHS-K1002-P001 database; VLU —venous lag ulcer; DFU —diabatic foot ulcer, Mean RWAR at week 4: 54.4%; Mean RWAR at week 10 79.2%

PU—prassure ubcer



Evaluation Of fluorescence biomodulation JOURNAL OF WOUND CARE VOL 27, NO 11, NOVEMBER 2018

in the real-life management of chronic Marco Romaneli’ MD, PhD; Alberto Piaggesi- D,
- Giovanni Scapagnini,® MD, PhD; Valentina Dini,' MD, PhD; Agata Janowska,' MD;
wou nd S: th e E U RE KA tr|a I Elisabetta lacopi,” MD; Carlotta Scarpa,® MD; Stéphane Fauverghe,® MD;

Franco Bassetto, MD; EUREKA Study Group

Overall, the system was considered as very easy to use, and 92.4% of the questionnaires reported that investigators would
recommend the system to their colleagues. Mean reasons given to investigators to explain this high level of satisfaction
were the ease of use and the efficacy of the treatment.

Despite the chronicity and heterogeneity of the different wounds treated in this study, the overall clinical profile is
considered promising. The study results revealed the interesting clinical potential of the system in terms of rate of wound
closure, mean time to reach wound closure, extremely low rate of wound breakdown and mean RWAR

LIMITATIONS: there was no formal sample size calculation for each group, no randomisation and no control group. There
was also a limited number of inclusion and exclusion criteria...different grade of DFUs

CONCLUSIONS: These results confirm that the studied system based on FB offers an important and innovative approach
in the management of chronic hard-to-heal wounds
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Care Management of Postsurgical Lesions of 0.7 =7 e
the Diabetic Foot Reduces Reinfections and ®SAGE
Shortens Healing Time

Elisabetta lacopi, MD'", Lorenza Abbruzzese, DPM', Chiara Goretti, MD',
Nicola Riitano, DPM', and Alberto Piaggesi, MD'

Nexodyn is a sprayable acid-oxidizing solution developed for the topical management of acute and chronic wounds able to
create a local microenvironment that reduces microbial growth and supports physiological wound healing. The main
product features are the presence of stabilized hypochlorous acid (HCIO), representing more than 95% of the free chlorine
species contained in the solution, acidic pH (below 3), and a high oxidation reduction potential. HCIO is a broad-spectrum,
fast-acting antimicrobial agent naturally produced by neutrophils able to easily penetrate the bacterial wall to exert its
biocidal activity, which is about 80 times stronger than the negatively charged hypochlorite ion

AlM:
To evaluate the safety of such a composed super-oxidized solution when applied on top of standard treatment in a home

care setting. Furthermore, we aimed to evaluate its effectiveness in improving outcomes of postsurgical diabetic foot
lesions.



Clinical and Translational Research

The Use of a Novel Super-Oxidized Solution
on Top of Standard Treatment in the Home
Care Management of Postsurgical Lesions of
the Diabetic Foot Reduces Reinfections and

Shortens Healing Time

Table 1. Demographic and Clinical Characteristics.

Characteristics Group A Group B P
Patients (n) 25 25 —
Male/female (n/n) 17/8 | &/9 ns
Age (years) 673 £ 121 681 =119 ns
Diabetes (type 1/2) (%) 22/3 21/4 ns
Diabetes duration (years) 147 =99 144 =94 ns
BMI (kg/m®) 25552 261 =50 ns
HbAIC (%) 79 £ 11 To6=16 ns
Total cholesterol (mg/dL) 156 = 40 163 + 36 ns
Creatininemia (mg/dL) 1.1 =09 I0=08 ns
eGFR (mL/min) 467 £ 234 472 = 1211 ns
Cardiovascular disease (%) 22.1 209 ns
Hypertension (%) 345 372 ns
Cerebrovascular disease (%) 12.1 13.4 ns
Renal failure (%) 6.5 17.1 ns
Diabetic retinopathy (%) 23.9 1.8 ns
Diabetic neuropathy (%) 66.7 64.2 ns

Abbreviadon: BMI, body mass index; HbAIC, hemoglobin &1C; eGFE,

estimated glomerular filtration rate test: ns, nonsignificant.

The International Journal of Lower
Extremity VWounds
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& The Author(s) 2018
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Figure 2. Number of patients who experienced a reinfection

during the study period.
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Care Management of Postsurgical Lesions of 0.7 =7 e
the Diabetic Foot Reduces Reinfections and ®SAGE
Shortens Healing Time

The chemical reasons.... the creation of a microenvironment unfavorable to bacterial proliferation with
consequent reduction of inflammatory pattern and the creation of an ideal pabulum for the development of the
healing process.

Despite our study not taking into account the role of systemic antibiotic therapy, we expect that the adoption of
super-oxidized solution will associate with a reduction of antibiotic use and a positive effect on antibiotic
resistance.

Despite our study representing a single-center pilot experience, the data derived allows to consider this novel
solution as an effective part of the integrated therapeutic approach in all diabetic foot cases, alongside surgery,

systemic antibiotics treatment, and revascularization if necessary

LIMITATIONS: wound location, depth, absence of comparison with other anti-septic agent, ability to walk
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AlM < o )
..was to assess the safety and efficacy of EDX110, a Class Il R ¢ /5;,/"' _
medical device, compared to standard of care (SOC) N \ & P RO SR
dressings—the control group—in the treatment of diabetic =, components:
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S generates nitric oxide when
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EDX110 (Edixomed, London, UK) is a two-layer system /“
designed to generate NO in situ. EDX110 provides a moist P \\ A |+
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Multicenter, randomized controlled, observer-blinded study
of a nitric oxide generating treatment in foot ulcers of
patients with diabetes—ProNOx1 study

Wound Repair and Regeneration ' I

Table 1. Baseline demographics of the

intention-to-treat

population Table 2. Percentage ulcer area reductions in specific ulcer populations
Parameter EDX110 Control Mean (SD) Median (IOR)
EDX110 Control EDX110 Control p
Age [years)* E9.3(SD 12.41) 59.0 (5D 11.85)
Male* 63 (87%) 59 (82%) PAR 8t 12 weeks
Female® 9 (13%) 13 (18%) IT1 n=7T5 n=73 n=75 n=173 0.016*
. 58.7 (69.20) 37.0 (80.58) BB.G (73.7) 46.9 (100)
Palpable foot pulse PP n=61 n=63 n=61 n=63 0.012*
Yas 68 (94%) 62 (87%) 71.0 (50.39) 38.6 (85.66) 98.5 (36.9) 52.1 (98.5)
Mo 4 (6%) 9 (13%) PAR at 4 weeks
Blood pressure (mmHg)® " :;4?:‘15 96) ;I=??ﬁl? 713) n53=??155(} B) ;: 4?{361 1) v
S‘?’STGH'L:I 1439 (21.11) 143.3 (21.89) PP =61 =63 =61 =63 0,036
Diastolic 81.9(13.13) 81.2 (15.45) 55.4. (37.89) 32.9 (49.82) 56.9 (53.7) 36.3 (58.7)
Blood glucose (mmol/L)* 9.9 (5.68) 10.2 (4.11) PAR related to ulcer
ABPI* 1.26 (0.55) 1.24 (0.28) duration at baseline {Iﬁ ulcer population)’
Bypass gra‘f‘t 3 (4) 7 (10) < B months n=51 n=44 n=51 n=4a4 0.04
DFU (weeks) 67.1 (56.8)" 37.8 (93.0)1 97.0 (37.4) 55 (88.7)
age weeks = B months n=24 n=28 n=24 n=28 0.80
Mean 28.9 (35.1) 41.1 (54.7) 40.8 (61.4)* 42.8 (45.0)" 47 (87) 46 (84)
Median 13.0 (33.1) 19.6 (44.1) PAR related to ulcer
DFU age (weeks)’ area at baseling ulcer population)
~26 24 (32%) 28 (39%) > 1ecm® n=32 n=32 n=32 n=232 0.007
B e e e 200, )
_?25 o o1 (68%] 44 161%) <1 cm? n=43 n=41 n=43 n=41 0.52
Initial area {cm”) 58.2 (68.1) 43.0 (101.1) 100 (70.4) 92.1 (87.7)
Mean 210 (3.33) 1.68 (2.22)
Median 0.86 (1.89) 0.7 (1.26)



of a nitric oxide generating treatment in foot ulcers of

Multicenter, randomized controlled, observer-blinded study —
Wound Repair and Regeneration
patients with diabetes—ProNOx1 study

The ulcers treated with EDX110 were associated with a significantly smaller number of SAEs which were related or
possibly related to the study ulcer compared to those treated with SOC dressings. Thus, there may be a significant
clinical benefit gained using EDX110 in a therapy area where recent overviews concluded that currently there is no
robust evidence that any advanced dressing type is more effective than basic wound contact dressings

This prolonged action of NO may be a major factor in the improved healing rate and makes EDX110 applicable to any
chronic ulcer situation where ischemia and infection are factors in delayed healing. In the infected ulcers treated with
EDX110, there was a doubling of complete healing compared to those treated with standard of care dressings

LIMITATIONS:

Reduction in ulcer size was used as the primary outcome as opposed to the commonly utilized outcome of complete
healing..

..the choice of a non standardized dressing protocol in the control group with inevitable lack of blinding.



Others new dressings/devices

Topical haemoglobin spray for diabetic foot ulceration
Bateman SD, Br J Nurse, 2015

Effect of low-level light therapy on diabetic foot ulcers: a near-infrared spectroscopy study
Salvi M et al, J. Biomed Opt, 2017

Honey dressing on a leg ulcer with tendon exposure in a patient with type 2 diabetes
Teobaldi | et al, Endocrinol Metabolism Diab Case Rep, 2018

Potential cost-effectiveness of using a collagen-containing dressing in managing diabetic footulcers in the UK
Guest JF et al, ] Wound Care, 2018

The LeucoPatch® system in the management of hard-to-heal diabetic foot ulcers: study protocol for a randomised
controlled trial
Game F, Trials., 2017

The role of chloramines in treatment of diabetic foot ulcers: an exploratory multicentre randomised controlled trial
Berggvist K et al, Clin Diabetes Endocrinol, 2016
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Table 1.The main MMPs involved into the wound healing process Table 5. High MMP related outcomes prevalence according to published trials
Type of MMPs  Sub group of  Denominations Outcomes related to an initial higher level of MMP  Prevalence of the wounds with the Ref.
e indicators high MMP related outcomes
Soluble Gelatinases MMP-2: Gelatinase-A
gelatinases MMP-9- Gelatinase-B Unhealed DFUs at |11 weeks 63% (n=3W62) 46
Archetypal MMPs  Collagenases MMP-1: Collagenase- |, Interstital collagenase Unhealed DFUs at |12 weeks 47% (n=14/30) 48
MMP-8. Collagenase-2, Neutrophil collagenase
MMP-13: Collagenase-3 Poor healers (DFU) with a RWAR <81% at 4 weeks  54% (n=50/93) 43
Mewmlloelasase MMP-12
Total (Poor + intermediate PU healers) %% (n=44/58) 45
Stromelysing MMP-3: Scromelysin-|
MPMP-10: Stromelysin-2 Poor healers (PL) with o RWAR of less than 45% over 35 4% {n=8i568)
MMP-1 12 5Stromehysin-3 days
Marrilysins Matrilysins MMP-7: Matrilysin
MMP-26: Matribysin-2 Intermediate healers [PU) with o RWAR comprise between bd% (36/54)

45 and 85% over 35 days
MMP—Matrix metlloprotsinase

..initial high levels of MIMPs have been correlated to significant delayed wound healing in chronic wounds of various aetiologies (DFUs,
VLUs, PUs and dehiscent surgical wounds) or even in acute wounds that have become chronic. These elevated levels tend to decrease while
the wounds are put back on their right healing trajectory and wound healing occurs. Therefore, it would be of interest that more research
further assesses the efficacy of anti-protease treatment in these wounds.



Sucrose octasulfate dressing versus control dressing in
patients with neuroischaemic diabetic foot ulcers (Explorer):
an international, multicentre, double-blind, randomised,
controlled trial

Michael Edmonds, José Luis Ldzaro-Martfnez, Jesus Manuel Alfayate-Gardia, Jacques Martini, jean-Michel Petit, Gerry Rayman, Ralf Lobmann,
Luigi Uccioli, Anne Sauvadet, Serge Bohbot, Jean-Charles Kerihuel, Alberto Piaggesi

Summary

Background Diabetic foot ulcers are serious and challenging wounds associated with high risk of infection and
lower-limb amputation. Ulcers are deemed neuroischaemic if peripheral neuropathy and peripheral artery disease
are both present. No satisfactory treatment for neuroischaemic ulcers currently exists, and no evidence supports one
particular dressing. We aimed to assess the effect of a sucrose octasulfate dressing versus a control dressing on
wound closure in patients with neuroischaemic diabetic foot ulcers.

Treatment strategies for neuroischaemic diabetic foot ulcers (®)

The presence of diabetes increases the risk of an  a control dressing, and masking to treatment allocation
amputation of a leg, foot, or toe by approximately for the measurements of wound size. In particular, an
23 times that of a person without diabetes. Most attempt was made to standardise offloading across
amputations in people with diabetes are preceded by several countries, and although only half the participants
ulceration of the foot, and it is estimated that around had devices that immobilised the ankle, there was no
7000 people with diabetes are affected by ulceration of  difference in offleading between the two treatment
the foot at any one time in England. Caring for people  groups.

with ulcers and trying to improve healing to avoid But, should dinidans be leaping to adopt this
amputations is hugely expensive to the UK National new therapy option, in view of the size of the effect Lamcet Dinbetes Endocinl 2017
Health Service, with costs estimated to be approximately  reported? The results are certainly more encouraging —Published Onfine

£1 billion peryear." In The Lancet Diabetes & Endocrinology,”  than findings for most interventions that have been mﬂl‘mﬂ
Michael Edmonds and colleagues report the results  reported to date. Additionally, although the results of a  S2713-858/717130439-4

of a large, multicentre, double-blind, randomised, full health economic analysis are awaited, it is evident ;mﬁmw
controlled trial of a sucrose octasulfate dressing versus  that the sucrose octasulfate dressing is easy to apply, and  s2213 ssa7n0es 2

a control dressing (without sucrose octasulfate) for  therefore, apart from the dressing itself, there should be

treatment of neuroischaemic diabetic foot ulcers. The  no additional costs in a treated patient's dinical pathway.

dressings were administered for 20 weeks, and the  However, the generalisability of the use of this dressing

primary outcome was the number of patients with remains to be confirmed. Although reportedly more than
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Lipido-colloid technology

* Ajellified matrix of hydrocolloid (CMC)
and fatty substances

NanoOligosaccharide -

Factor

A known MMP Modulator
(action on MMP2 and
MMP9, notably)

MMP2 and MMP9 are the
most involved in DFU
Interacts with growth
factors and cell
proliferation
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The EXPLORER RCT

To demonstrate that TLC-NOSF wound dressing is superior to the same dressing

Objective without TLC-NOSF, in the local treatment of neuro-ischemic DFU

Randomised, double-blind, controlled trial in two parallel groups
Treatment arms 2 treatment arms with a total of 240 patients

Neuro-ischemic DFU

Primary endpoint Complete wound closure™ rate after 20 weeks of treatment with the studied wound
dressings

Investigation center 43 centres in France, Germany, ltaly, Spain and the UK

20 weeks treatment with 12 weeks follow-up

Etiological treatment Both arms were treated with standard of care, including off-loading

*Complefe wownd closurs is defined a5 7100% reduction in OFU surfzce area with ful epiihelzlzaiion of the fanget OFU, withowt exwdaies and has fo be conflimed 2 weeks fafer (W) by the invesiigator



The EXPLORER RCT - Primary Endpoint

Primary Endpoint

To demonstrate that TLC-NOSF wound dressing is superior to the same

dressing without NOSF, in the local treatment of neuro-ischemic DFU

Judgment criteria

Complete Wound Closure* rate after 20 weeks of treatment with the

tested wound dressings

*Complete wound closure is defined as 100% reduction in DFU surface area with full epithelialization of the target DFU, without exudate and hasto

be confirmed 2 weeks later (Wx+2) by the investigator



Results — FIRST ENDPOINT
Wound closure at week 20

70% -

60% - A:17.8 punti

47.6%

50%

p=0.002

40% -

29.8%

30%

20%

OR: 2.60 (1.43 — 4.73)

10% -

0% -

Higher rate of wound clousure in the treatment-group (TLC-NOSF) with
a chance of healing and wound clousure > 260%



Results — SECONDARY ENDPOINT

Wound closure at week 20 (focus on ulcer duration)

Odds ratio meta-analysis plot [random effects]

<6 months + 279 (1,33,5,89) A:25.1(64.8% vs 39.7%)

>=6 monthes . 1,90 (0,63, 6,16)

A :10.3 (25.5% vs 15.2%)

2,47 (1,40, 4,36)

combined [random] \/

[ I I 1
0,5 1 2 5 10

odds ratio (95% confidence interval)

The chance of healing and wound closure were higher in ulcers with
duration < 6 months



Results — SECONDARY ENDPOINT

Wound closure at week 20 (Kaplan-Meyer analysis)

Control group TLC-NOSF group Diffence on time Log rank
(n=114) (n=126) of healing (Mantel-Cox)
ITT 180.5 £ 8.7 119.7 £ 4.7
60.8 days p=0.029

analysis (163.4-197.7) (110.5-128.9)

Data are given as mean * SE (95% Cl). Median value are not given as the control group did not reach 50% of wound closure.
Estimation is limited to the largest survival time if it is censored. Confirmed closure population.

The treatment group (TLC-NOSF) shows a healing time
faster than 61 days in comparison to control group



wound dosure at 20 weeks, 240 patients were randomly  half of patients in Europe have neurcischaemic wounds,”

assigned (1:1) to either treatment group, recruited from

the definition of this condition is not altogether clear.

TLC-NOSF sembra essere un promettente supporto nella strategia
di trattamento dei pazienti diabetici con ulcera al piede non

calcaneari, che non hanno mostrato una significativa riduzione
dell’area dell’'ulcera nonostante lo standard of care e in quelli con
malattia periferica che non ha indicazione a rivascolarizzazione

[IQR 56-141] for the sucrose octasulfate group).
To put this achievement in context, in three successive

systematic reviews by the International Working Group
of the Diabetic Foot (IWGDF) looking at the evidence for

therapies to improve healing of diabetic foot ulcers,** the

authors concluded that the quality of evidence to support
the use of most therapies is poor, not least because of poor
trial design and reporting. Indeed, the IWGDF, together
with the European Wound Management Association, has
subsequently pubhshed a guidehine to support improved

trial design® in an attempt to guide researchers working
in this field. It is gratifying, therefore, to see a trial such
as the one by Edmonds and colleagues,” which was done
to a high standard, with independent randomisation,

Nevertheless, this study confirms that it is possible to do
high-quality studies in this field. Furthermore, sucrose
octasulfate dressings seem to be a promising addition to
our current treatment strategies for diabetic foot ulcers
positioned away from the heel, which have not shown
a significant reduction in area despite good offloading
and other best practice treatments,* and where patients
also have peripheral arterial disease that is not being
considered for vascular intervention.

Fran Game

Department of [abetes and Endocrinobogqy, Derby Teaching
Hospitaks NHS Foundation Trust, Derby DE22 3NE, UK
frances gameg@nhs.net



Diabetic foot ulcers and regenerative therapy

In diabetic foot ulcers often there is a persistence of inflammatory phase
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Response to injury Tissue generation Imﬁrovinﬁ strenﬁth
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Biswas SK et al Macrophage polarization and plasticity in health and disease. Immunol
Res 2012 Sep;53(1-3):11-24.



Monocyte, macrophage and wound healing

inflammation

Peripheral Blood Wound Tissue Wound healing
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macrophage
pro-inflammatory
monocyte / proliferation

J anti-inflammatory M2
monocyte macrophage

remodelling

Cytokines %% Chemokines h CD (cluster of differentiation) markers ¢/



Review Article Macrophages in skin repair

Healing Chronic wound

Vascular diseases, diabetes mellitus,
auteinflammatory disorder, aging
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Figure 3 Modulation of macrophage
activation as therapeutic perspective
for chronic wounds. Resolution of
inflammation is critical for effective
wound closure. Inflammatory macro-
phages (M1) contribute to persistent
inflammation leading to tissue damage
and impaired healing. Induction of
immunomodulatory macrophages
(M2) at the wound site may facili-

tate the healing response. Various
molecular and cellular approaches are
currently under investigation to test
this hypothesis.

In patients with Peripheral Arterial Disease, Diabetes and autoinflammatory disorders
there is a persistent and unbalanced inflammation with chronic persistence of M1
macrophages and lack of their transformation from M1 to M2.
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Macrophage polarization: An opportunity for improved outcomes in biomaterials
and regenerative medicine™

Bryan N. Brown *P, Buddy D. Ratner 9, Stuart B. Goodman !, Salomon Amar&, Stephen F. Badylak *-™*




Regenerative Therapy: role of monocyte
in wound healing

»To evaluate the effectiveness of a bi-layer matrix of a type | purified bovine
collagen layer for promoting both dermal and epidermal regeneration.

»To evaluate if the dermal substitute promotes the polarization M1-> M?2
stimulating the healing process



Management by a pre-set limb salvage protocol

» Consecutive patients with ischemic diabetic foot ulcers (Grade Il-1ll sec TUC).
» Revascularization (by endovascular approach)

»Surgical debridement

» Offloading

» Negative wound pressure (if required)

» Regenerative therapy---—> Bilayer matrix of type | purified collagen

Ulcer biopsy before and after dermal substitute application



Characteristics of study group

»41 patients included (ongoing)

»Man (35/41) 85.3%; Age: 65112 years old
» Type 2 diabetes (95%)

» Diabetes Duration : 21 years

»HbAlc: 64122 mmol/mol

» Follow-up after discharge: 7+3 months



Surgical debridement

»Toe amputation: 11 cases

»Ray amputation: 14 cases

» Transmetatarsal amputation: 7 cases
»Heel gangrene: 5 cases

» Necrotizing fascitis: 4 cases

Mean size of residual post-surgical wound: 69.6t50 cm?



Results after dermal substitute application

»Healing: 13 patients (31.7%)(size 63.8114 cm?)
»>50% wound size reduction:18 patients (43.9%)(size 78.8+12 cm?)
» Recurrence of CLI:7 patients (17%) (size 105123 cm?)

» Death: 3 patients (7.3%) (size 73.8+18 cm?)

Any infection during treatment and follow-up
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Conclusioni ad Interim

» |l sostituto dermale utilizzato ha promosso una guarigione nel 32% dei
pazienti e una riduzione delle dimensioni dell’'ulcera >50% nel 44% dei
pazienti in follow-up medio di 7 mesi

>l pattern immunologico-istologico ha mostrato uno shift della polarizzazione
monocitaria da M1 (infiammatorio) a M2 (rigenerativo)

> 1| sostituto dermale e stato capace di promuovere la rigenerazione dermale
ed epidermica attraverso |I" «one step approach» guidata dal monocita



COMMENTI

» Le raccomandazioni derivano da review sistematiche di pubblicazioni rilevanti ma il
processo ha le sue limitazioni..(IWGDF)

» Le raccomandazioni sono fatte per supportare un intervento, ma anche contro l'uso di
particolari interventi se non c’e una forte evidenza per giustificarne il suo uso..

» .1l processo di guarigione e altamente complesso, includendo l'interazione di numerosi e
diversi tipi cellular e segnali, per cui il beneficio della maggior parte degli interventi e
limitato a un particolare tipo di ulcera o a una fase particolare nel processo di
guarigione..



NUOVI ELEMENTI

aprono e potrebbero essere utili o suggerite in
specifici casi in relazioni alle disponibilita cliniche e dei pazienti e basate sul costo-
beneficio

» Possibilita di medicazioni/devices di supporto alle lesioni
croniche e post-chirurgiche

cliniche nel trattamento delle ulcere neuro-ischemiche

negli studi clinici e degli elementi ostacolanti la guarigione
dell’ulcera



CRITICITA’ ATTUALI-PUNTI NON DEFINITI

v WOUND CARE
C’e un per supportare l'uso di un particolare intervento nella gestione delle DFUs e per
giustificare I'uso di una particolare terapia

v MISURE DI OUTCOMES PER GLI STUDI DI INTERVENTO

C’e la necessita di aumentare la . La carenza di evidenze e spesso
legata alla scelta delle negli studi di intervento (es. Fase dell’ulcera, regressione, guarigione, qualita di
vita, costo beneficio) e (ulcere neuropatiche, ischemiche, superficiali o profonde, comorbidita, real life)

v LETTO DELL'ULCERA, MICROAMBIENTE, TERAPIA RIGENERATIVA

Nell'applicazione dello Standard of Care, dovrebbe essere valutato specilmente nelle ulcere croniche
(attivita proteasica, stato inflammatorio, etc) e le medicazioni/devices piu idonei a creare un pathway di guarigione
dovrebbero essere identificate; dovrebbe essere approfondito per un nuovo approccio

alle ulcere croniche con l'utilizzo della “terapia rigenerativa”



