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This 12 year old child has pseudo-syndactyly of the hand which is almost always associated
with epidermolysis bullosa, Hallopeau-Siemens type.




QUESTIONS

What is the pathophysiology of epidermolysis bullosa?
What are the complications of epidermolysis bullosa?

What are the conventional treatments of epidermolysis bullosa?

Sl N

Can matrix therapy be a solution to close skin ulcers in epidermolysis bullosa?
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DISCUSSION

Introduction:

Hereditary epidermolysis bullosa (EB) is a group of rare connective tissue diseases characterized by
recurrent blister formation in the skin and mucosal membranes in response to mechanical trauma. It is
inherited in either an autosomal dominant or recessive manner with an overall incidence and prevalence
of about 1/20,000 live births and 1/125,000 respectively'. Patients require extensive, time consuming and
painful daily wound care to protect the denuded skin. Treatments of epidermolysis bullosa remain mainly
at preventing complications from blistering. There is currently no curative treatment, only DNA-based
prenatal testing in families at genetic risk and several ongoing trials based on cell and/or growth factor
therapies.

This twelve year patient has a recessive dystrophic epidermolysis bullosa, Hallopeau-Siemens type, with
a chronic non-healing painful lower extremity ulcers that healed within four weeks after a twice weekly
topical application of a Matrix Therapy solution of RGTA® (OTR3, Paris, France).

Case Description:

A twelve year old child with a Hallopeau-Siemens type of epidermolysis bullosa and suffering from none
healing leg ulcers for four years was treated at the clinician’s initiative after approval of the parents, with
a solution of RGTA® (figure 1). The treatment consisted of topical application of a cotton gauze
impregnated with the solution to the wound bed twice weekly for five minutes per application, combined
with a daily none adhesive dressing change (without compound). Significant pain relief was obtained
within five minutes after the first administration of the product. Although intense pain recurred by the
next day, it was not as severe as described prior to the treatment. Similar pain relief was observed
following each application. After one week (two applications), pain was reduced by 80%, then
subsequently disappeared. Skin color changed (Figure 2B) with a decrease in inflammation with
subsequent granulation and healing (Figure 2C). After two weeks of RGTA® application, the wound area
was reduced (Figure 2D) until complete closure at four weeks with no oozing (Figure 2F). There was no
recurrence during an observation period of two years.

Discussion:

1) What is the pathophysiology of epidermolysis bullosa?

The skin is made of three layers: the epidermis, the dermis and then the hypodermis. In healthy
individuals, anchoring proteins, such as collagens and laminins, are important for the maintenance, the
hook of the basement membrane zone underlying the epithelium and for preventing the layers from
moving independently. In EB patients, the epidermis and dermis have altered or lack some of these
anchoring proteins that hold them together. As a result, the skin is extremely fragile and minor
mechanical action, like rubbing, pressure or friction, can separate the layers of the skin and form blisters
and painful sores, comparable to second or third-degree burns. This lack of anchoring proteins is known
to arise from mutations in at least 15 genes, leading to a broad spectrum of diseases: EB Simplex (EBS)
involving keratin V and XIV, Junctional EB (JEB) involving laminin-5, alpha-6 beta-4 integrin and
BPAG?2, Dystrophic EB (DEB) characterized by mutations in collagen VII gene, and Kindler syndrome
(KS) involving KIND1'.

2) What are the complications of epidermolysis bullosa?

Epidermolysis bullosa is commonly observed in children from all ethnic origins, with no gender
prediction. Its severity ranges from mild, with localized blistering of the hands and feet, to generalized
blistering of the skin, sometimes up to 75%, as well as of the oral cavity and injury to many internal
organs, which can lead to death between the 20" to 30" years. As a result of chronic blistering of the skin,




these patients suffer from anemia, life threatening infection and chronic infection, including sepsis, and in
the most severe cases from the loss of function in the hands and feet by pseudo-syndactyly and
musculoskeletal contractures or dystrophy. The mucosae can also be affected, leading to eye disorders,
periodontal diseases, esophageal and gastrointestinal strictures, possibly causing feeding difficulties,
severe malnutrition and then growth retardation.

As there is no real way to prevent damage from occurring, as it is very aggressive for most of the children
who exhibit signs of the disease, their condition can get progressively worse as it increasingly damages
their body tissue over time. This can lead to the development of skin cancers in the recessive forms of EB,
as a result of the chronic damage done to the skin’.

3) What are the conventional treatments of epidermolysis bullosa?

There is currently no satisfactory method for the treatment of epidermolysis bullosa.

EB patients must maintain a high standard of personal hygiene and skincare in order to avoid blisters
formation and infections. They are dealing with daily dressing changes, including cleansing wounds and
removing dead skin, local anti-biotherapy, application of fresh dressings... which can be painful and can
take several hours.

Researchers are currently focusing their effort on developing products to help blisters heal by engineered
skin grafting and to reverse the phenotype of EB patients by gene therapy.

4) Can matrix therapy be a solution to close skin ulcers in epidermolysis bullosa?

RGTA" is the acronym of ReGeneraTing Agent and a new therapeutic class of product, known as Matrix
Therapy, with a unique mode of action. RGTA® is 1-6 alpha poly-glucose with substituted carboxymethyl
and sulfated groups chain with relative mean Mr 80 000D. It is engineered to mimic and replace the
destroyed heparan sulfate in the wounded tissue serving as both a matrix element bridging matrix proteins
of the extracellular scaffold and storage-protection of bioactive peptides including cytokines and growth
factors from degradation’. It appears that when introduced to the bed of the chronic wound it restructures
the scaffold organization of matrix proteins and allows the newly synthetized cytokines, chemokines and
growth factors secreted by the cells surrounding the wound to create a cellular micro-environment capable
of supporting healing’. The wound bed resumes an organization that resembles the original healthy tissue,
leading to a healing process reminding of a regeneration as documented in many preclinical studies’
including skin*>**’ and mucosa'”"".

Several thousand patients have been successfully treated with no reported adverse effects. A growing
body of evidence is accruing to support the efficacy and safety of this new approach documented by case
reports and trials'*. Pain killing activity was also reported" in another similar product developed to treat
persistent corneal epithelial defects and ulcers'* ™. It would also be interesting to investigate the effect of
RGTA® therapy on various forms of epidermolysis bullosa as the mode of action would not depend on it
and to investigate the effect on the complications such as anemia, feeding difficulties, eye disorders...
The promising beneficial actions of Matrix Therapy were the stimulus to use this in the treatment of this
patient. This case demonstrates the potential use of Matrix Therapy for this debilitating disease.
Controlled trials will be performed.




Day 17

Leg skin color changes and wound area reduction until complete closure during RGTA® treatment of a
patient with epidermolysis bullosa
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