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Les faits sur I'ulcere veineux en un coup d’oeil

» Worldwide problem: increased prevalence in India and Africa
» Prevalence: 2% increases to 5% over 65 years of age

» Incidence: 70-80% of all clinical ulcers

» Recurrence rates: 50-70% at 6 months

» Chronic disorder: significant debilitating disease with psychosocial
displacement and isolation
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Complex pathophysiology: endothelial dysfunction, inflammation and
oxidative, metabolic, and proteolytic pathway activation, and metabolic

alterations

» Average costs: 515,000 per year as high as 534,000

J. Clin. Med. 2021, 10, 29



Les localisations préférentielles
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Les localisations plus rares




Définition d’un ulcere veineux

Perte de substance de toute |'épaisseur de la peau frequemment
observée dans la région de la cheville, qui ne guérit pas spontanément
dans le contexte d’une maladie veineuse chronique

Eklof, B.; Rutherford, R.B.; Bergan, ].J.; Carpentier, PH.; Gloviczki, P; Kistner, R.L.; Meissner, M.H.; Moneta, G.L.; Myers, K_;
Padberg, ET.; et al. Revision of the CEAP classification for chronic venous disorders: Consensus statement. J. Vasc. Surg. 2004, 40,
1248-1252. [CrossRef]

Lésion cutanée ouverte de la jambe ou du pied
qui se produit dans une zone d’hypertension veineuse

O’Donnell, T.E, Jr.; Passman, M.A.; Marston, W.A.; Ennis, W.J.; Dalsing, M.; Kistner, R.L.; Lurie, E; Henke, PK.; Gloviczki, M.L.;
EklIof, B.G.; et al. Management of venous leg ulcers: Clinical practice guidelines of the Society for Vascular Surgery® and the
American Venous Forum. J. Vasc. Surg. 2014, 60, 35-59S. [CrossRef] [PubMed]




La maladie veineuse
chronique (MVC)

La MVC englobe I'ensemble des anomalies cliniques (symptomes ou
signes) résultant d’'une pathologie des veines des membres inférieurs et
évoluant sur un mode chronique
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clinique qui se traduit par des lésions valvulaires, parietales, des O/%o "@/

reflux, des obstructions des veines superficielles, perforantes ou %
profondes

Ramelet, Kern, Perrin (Les varices et télangiectasies, Masson, 2003)



Clinical Presentation

Single or multiple lesions; shallow depth; irregular
shaped edges with well-defined margins; exudates
yellow-white in color; commonly with granulation
and fibrinous tissue and rarely with necrotic tissue;
associated pain may be absent, mild, or extreme;
lower extremity edema; eczema and pruritus;
hemosiderin deposition or lipodermatosclerosis;
dilated and tortuous superficial veins; inverted
champagne bottle appearance of the lower leg
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La pression veineuse
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Classification CEAP

Reflux veineux

Obstruction
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Pathophysiologie

’Pression veineuse

Probabilité de développer un ulcére

Pression veineuse

Ulcere



70-80%

insuffisance veineuse
chronique primaire avec
reflux sur maladie
varigueuse

20-30%

insuffisance veineuse
secondaire sur un syndrome
post-thrombotique
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Rick factors Frimary & Secondary

Hereditability .
Sex ———  Hypertension
Age

Obesity
Sedentariness

Capillary hypertension and damage,
endothelial activation, inflammatory cell
activation, pericapillary firbin cuff

Venous dilation, valve distorsion,
valve and vein-wall changes,
chronic reflux, edema

Inflammation

Venous-specific
skin alterations

Venous ulcer and Dermal pathology

D‘aprés Mannello F, Raffetto JD., Am J Transl Res. 2011 Feb;3(2):149-58.




Les altérations de la
macrocirculation

» Reflux dans les veines superficielles
ou perforantes

- incompetence valvulaire
superficielle

- varices




Les altérations de la
macrocirculation

* Reflux dans les vRafasqtefsrideveirfes profondes et/ou
obstruction danglestvetmienptefsnde y¢imst-profondes (post-
thrombotique) thrombotique)

Phlegmasia coerulea dolens



Les altérations de la
microcirculation

[DARSIRE IS IRPArOICAPIIRIENN  rroi copillaire semi-perméable
Hyperpression veineuse
\ Augmentation de la

perméabilité capillaire
Extravasation de GR et
de macromolécules
sangumes
: Séquestre de facteurs
\ de croissance
et de molécules

maintenant l'intégrité
tissulaire




Les altérations de la
microcirculation

Microthromboses
Augmentation de la perméabilité capillaire
Diminution du réseau capillaire

Distribution inégale du

/ flux sanguin

Hypoxie tissulaire |




Les altérations de la
microcirculation

Stase sélective et circonscrite des GB

\ Oblitération des capillaires

Adhésion des GB a I'endothélium

Libération de médiateurs
inflammatoires

v




Les altérations de la
microcirculation

: : ) .
Distension de I'endothelium Polymérisation en fibrine qui se
dépose autour des capillaires

Diffusion de fibrinogene

Stimulation de la formation de
/ collagene
Fibrose de tissus |




Les altérations de la
microcirculation

Stimulation des fibroblastes

/ S

Stimulation de la formation de
collagene

\

Fibrose de tissus

Oedeme

Lymphoedeme




Les altérations de la
microcirculation

!

Hypoxie

Ramelet, Kern, Perrin (Les varices et télangiectasies, Masson, 2003)



Classification

Classification CEAP

Classification clinique

co aucun signe visible ou palpable de maladie veineuse

c1 télangiectasies ou veines réticulaires

C2 veines variqueuses

C3 cedeme

Cda Troubles trophiques : pigmentation ou eczéma

C4b Troubles trophiques : lipodermatosclérose ou atrophie blanche Altérations

r cutanées

C5 ulcére veineux cicatrisé et du tissu
5 q " _ sous-cutane

Co ulcére veineux non cicatrise

Cdc
Corona
phlebectatica

I - recurrence

C2r - Recurrent varicose veins
C6r - Recurrent active venous ulcer

Esi

(intravenous
causes)

Ese

(extravenous No updates

causes)

Anatomic
abbreviations

instead of numbers
Examples:
GSVa - Great Saphenous Vein above knee
GSVDb - Great Saphenous Vein below knee
SSV - Small Saphenous Vein
AASV - Anterior Accessory Saphenous Vein

Eur J Vasc Endovasc Surg (2020) 59, 859—860



Classification

Classification CEAP

Classification clinique

co aucun signe visible ou palpable de maladie veineuse

c1 telangiectasies ou veines réeticulaires

C2 veines variqueuses

c3 cedeme

Cda Troubles trophiques : pigmentation ou eczéma

C4b Troubles trophiques : lipodermatosclérose ou atrophie blanche Altérations

cutanées

c5 ulcére veineux cicatrisé et du tissu cellulaire
. . L, sous-cutané

Co ulcére veineux non cicatrise

Patient présentant a droite un ulcére de jambe douloureux avec varices, télangiectasies visibles et cedéme.

A |'écho-Doppler :
thrombotique, obstru

£1 CEAP simple :

reflux grande saphéne complet, perforante de cuisse incontinente, reflux poplité post-
ction résiduelle d’une veine tibiale postérieure.

A droite : C 6sE ps A'sdp P ro

En _, on rajoute en outre : la date, le « niveau » du bilan. (N1 : purement clinique, N2 : exa-
mens non sanglants (écho-Doppler, pléthysmographies, CT scan, etc.), N3 : bilan invasif (phlébographie, pres-

sion san?lon’re, etc.)
e méme patient on cote donc :

Pour

A droite : C 1236 s E ps Asdp Pr2,3,14,17 015 ; N2 ; jj/mm/acaa




Score de

séverite clinique
selon Rutherford

Pain None: 0 Mild: 1 Moderate: 2 Savere: 3
or other discomfort (e, Oczcastonal pain or other Daily pain or other Daily pain or discomfort
aching, haaviness, fatigue, discomfort discomfort fie, lim#ts most regular
soranass, burning) (i, not rostricting reguiar (o, interforing with but | daily activities)
daily activity) not praventing regular
Presumes verous origin daily activities)
Varicose Velns None: 0 Mild: 1 Moderate: 2 Savere: 3
“Varicose™ veins must be 23 Few: scattered Confined to calf or thigh | Involves calf and thigh
mm In diamater to qualify (s, olated branch
varkosities or clusters)
Ao includes corona
phlabectatica (ankle flare)
Venous Edema None: 0 Mild: 1 Moderate: 2 Savero: 3
Presumes wenous origin Limited to foot and ankle Exterdds above ankle but | Extends to knee and
area below kree above
Skin Pigmentation None: 0 Mild: ¥ Moderate: 2 Savere: 3
Presumas venous origin None or focal | Limited to perimalleolar area | Diffuse over lower third | ‘Wider distribution above
Does not Include focal of calf lower third of calf
plgmentation over varkose
vains or plgmentation due to
other chronk disoasas (e,
vasculits purpurs)
inflammation None: 0 Mild: 1 Moderate: 2 Savere: 3
Mere than just recent Limited 1o perimalieolar area | Diffuse ovee bower third | Wider distribution above
plgmentation {le, erythema, of calf lower third of calf
callulitls, venous eczoma,
dermatitis)
induration Nona: 0 Mild: 1 Moderate: 2 Savere: 3
Prasumes venous origin of Limited 1o perimalleolar area | Diffuse ovee lower third | Wider distribution above
secondary siin and of calf lower third of calf
subcutancows changes
(ie, chronic adoma with
fibrosis, hypodermitis)
Incdludes white atrophy and
lipodermatosclerosts
Active Ulcer Number 0 1 2 =3
Active Ulcor Duration NA <3mo >3mobut<ly Not healed for >1y
({longest actve)
Active Ulcer Size NeA Diameter <2 cm Diameter 2.6 cm Diamater »6 cm
(largest active)
Use of Compression 0 1 2 3
Therapy
Not used Intermittent use of stockings | Wears stockings most Full compliance: _] Vasc SU rg 2000 31
days stockings ’

:1307-1312



Signes cutanés de la maladie veineuse chronique

Télangiectasies et veines réticulaires



Signes cutanés de la maladie veineuse chronique

Varices



Signes cutanés de la maladie veineuse chronique

Lymphoedéeme



Signes cutanés de la maladie veineuse chronique

N ENGL ] MED 370;1 NEJM.ORG JANUARY 2, 2014

Papillomatose



Signes cutanés de la maladie veineuse chronique

Cada

Dermatite de stase



Signes cutanés de la maladie veineuse chronique
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Eczéma nummulaire



Signes cutanés de la maladie veineuse chronique

Cada

Dermite ocre



Signes cutanés de la maladie veineuse chronique

Cax?

Hellenic Dermatological

ATLAS

Acroangiodermatite
(Pseudosarcome de Kaposi)



Signes cutanés de la maladie veineuse chronique

Cab

Atrophie blanche



Signes cutanés de la maladie veineuse chronique
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Lipodermatosclérose



Signes cutanés de la maladie veineuse chronique

Calcifications




Signes cutanés de la maladie veineuse chronique

Cac

Corona phlebectatica paraplantaris



Signes cutanés de la maladie veineuse chronique

C6(r)

Ulcere jambier



Journal of =
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Review

Why Venous Leg Ulcers Have Difficulty Healing: Overview on
Pathophysiology, Clinical Consequences, and Treatment

Joseph D. Raffetto L*% Daniela Ligi 2,0 Rosanna Maniscalco 2, Raouf A. Khalil ! and Ferdinando Mannello %-*

J. Clin. Med. 2021, 10, 29




Marqueurs d’un retard de cicatrisation

ORIGINAL ARTICLE

Surrogate Endpoints for the Treatment of Venous Leg Ulcers

Joel M. Gelfand,*t Ole Hoffstad, T and David J- Margo]is*'f‘
*Department of Dermatology and the ¥Center for Clinical Epidemiology and Biostatistics, University of Pennsylvania, Philadelphia, PA, U.S.A.

Surrogate markers are endpoints that occur early in the
course of treatment and are intended to predict the
true, meaningful clinical endpoint. Surrogate markers
have been used to study treatments for a wide range of
diseases in which the true outcome is delayed. The eva-
luation of therapies for venous leg ulcers is challenged
by the prolonged observation period necessary to reach
the endpoint of healing. We have performed a large co-
hort study to examine wound healing characteristics as
candidate surrogate markers of venous leg ulcer healing
using the Curative Health Services population. A total
of 58,038 wounds met our definition of venous leg ulcer;
however, 1550 wounds were excluded based on size,
depth, site, and/or involvement of tendon or bone, leav-
ing 56,488 wounds in 29,189 patients for analysis. The
median wound size was 189 mm?®, with a median
wound duration of 3 mo. Using a large cohort of di-
verse venous leg ulcer patients, we demonstrate that
after only 4 wk of treatment the wound parameters log

healing rate, log wound area ratio, and percentage

change in wound area can be wvalid surrogate markers

of healing at 12 or 24 wk of care. Based on the area un-

der the receiver operator characteristic curve log rate,
log area ratio, and percentage change in area can discri-
minate which patients will heal at 12 or 24 wk of care
(receiver operator characteristic 0.72—0.80). These surro-
gates were further validated by demonstrating that es-
tablished risk factors for not healing such as wound
size and wound duration are also important risk factors
for not achieving the surrogate endpoint. These surro-
gate markers for venous leg ulcer healing may allow
for early clinical trials to be more efficient, and can
allow clinicians to identify patients v
early in the course of treatment in or
referral to specialty centers or for t
stepped treatment algorithms. Key wor
leg ulcerfoutcome assessmentfrandomized co

icose ulcer. J Invest Dermatol 119:1420—142!




ORIGINAL ARTICLE

Predicting delayed healing: The diagnostic accuracy of a venous
leg ulcer risk assessment tool

Helen E Edwards"*> | Christina N Parker">> | Charne Miller*> | Michelle Gibb® |

Suzanne Kapp®’ | Rajna Ogrin® © | Jacinta Anderson’ | Kerrie Coleman'® | Dianne Smith'® |

Kathleen J Finlayson'*~

Int Wound J. 2018;15:258-265.



2.4.1 | Data collected at baseline for the risk assessment tool
included:

Age in years.

Ulcer duration in weeks.

Whether there was a history of previous deep vein
thrombosis in the study ulcer’s leg.

Whether the participant lived alone.

Whether the participant used any aid to mobilise.
Percentage of tissue type, which was then examined to
determine if it was mainly slough and/or necrotic tissue.
Area—ulcer area was calculated from acetate tracings as
measured by Vistitrak, Smith and Nephew, Queensland,
Australia (device to calculate digital planimetry from an
acetate tracing) and categorised as either < or > 5cm”
Level of compression system categorised as below
30 mmHg or not, with the level identified as per manu-
facturers’ indications on levels achieved with correct
application.

Calf circumference measured around the largest part of
the calf.

2.4.2 | Data at 2 weeks included:

e Ulcer area that was calculated from acetate tracings as
measured by Vistitrak, Smith and Nephew, and a

determination was made as to whether there had been a
25% ulcer area reduction in 2 weeks as calculated by:

% reduction from baseline = 100 X (baseline-current
size)/baseline.

e (Calf circumference measured around the largest part of
the calf, and a calculation made as to whether there had
been a decrease in the calf circumference of 2 cm or
more in 2 weeks.



TABLE 2 Healing status of VLUs at 24 weeks by total risk assessment

score: retrospective validation sample (n = 119 ulcers)

TABLE 4 Wound non-healing at 24 weeks by total risk assessment score:
prospective validation sample (n = 204 ulcers)

Total risk assessment score n, % not healed n, % healed n, % not healed n, % healed
< 9 (low risk) 2(3.2%) 61 (96.8%) < 9 (low risk) 3 (5.7%) 50 (94.3%)
9-16 (moderate risk) 10 (20.8%) 38 (79.2%) 9-16 (moderate risk) 30 (29.4%) 72 (70.6%)
> 17 (high risk) 6 (75.0%) 2 (25.0%)

> 17 (high risk) 24 (63.2%) 14 (36.8%)



Les biomarqueurs

Sang, fluide de plaie, biopsies

diagnOStiqUES/de dépistage: dont la reconnaissance pourrait aider a

confirmer un diagnostic ou pourrait étre utile dans le diagnostic précoce des patients
prédisposés a développer des stades avancés de I'lVC, et notamment 'ulcere.

pronOSthUES: qui sont nécessaires pour surveiller et prédire la progression de la
maladie. Pour réduire le délai de 4 semaines!!!

prédiCtifS/StratiﬁéS: pour déterminer le bénéfice du traitement et le potentiel

de guérison, qui sont également capables d’identifier les patients a haut risque de développer
des événements indésirables (par exemple, apres des traitements pharmacologiques) et de
mieux guider les cliniciens pour prescrire une médecine encore plus personnalisée.




Les biomarqueurs

A ce jour, uniqguement utilisés dans un contexte
expéerimental, pas d’application clinique de routine



Les plaies avec retard de cicatrisation sont
caractérisées par une persistance de
I’'inflammation

Semaines

Heures Jours

BIeT.c,;,ure du Hémostase plaie avec retard de
Issus o .o L
cicatrisation

Inflammation Inflammation persistante

Prolifération

Remodeling

1. Kane D, Krasner D, eds. Chronic Wound Care: A Clinical Source Book for Healthcare Professionals. 2nd ed. Wayne, PA: Health Management Publications Inc.; 1997:1-4.
2. Broughton G, Janis JE, Attinger CE. Plast Reconstr Surg. 2006;117:125-34S. 3. Eming SA, et al. J Invest Dermatol. 2007;127:514-525.



Les biomarqueurs, quelques exemples

Sur des biopsies tissulaires :

- la voie de signalisation wnt,

- B-caténine

- c-myc,

- les facteurs de croissance,

- les protéases et les miARN, etc.

Solubles sanguins ou libérés dans le liquide de la plaie:

- MMPs

- les cytokines

- les facteurs de croissance

- GM-CSF

- populations bactériennes présentes

- les niveaux d’albumine et de protéines totales, etc.



En conclusion: l'ulcere veineux est important car

- C’est le type d’ulcere le plus fréquent (et de loin!)

- C’est un ulcere récidivant

- |l est classifié de maniere précise (CAEP)

- |l est le principal sujet d’études dans le monde du
wound healing

- Il a un impact majeur en termes de santé publique et
en termes économiques

- Il peut étre traité de maniere conservative

- Besoin urgent de biomarqueurs avec

applications cliniques!
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