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Epidermolysis Bullosa

Epidermolysis bullosa (EB) is a heterogeneous group of genetic skin disorders characterized by
the formation of blisters, or bullae, due to minor mechanical trauma. This condition results from
defects in the adhesion mechanisms between the epidermis and the dermis, leading to skin
fragility. Blistering can occur in response to seemingly minor physical stress, such as walking,
running, or simple friction, and, in more severe cases, may begin at birth. Despite being recognized
since the 19th century, EB continues to pose significant clinical challenges. Recent advancements
in genetic research and treatment options have improved understanding and management, though
a definitive cure remains elusive.

Pathophysiology and Classification

EB is classified into three major types based on the affected layers of skin and the underlying
molecular defects: EB simplex, junctional EB, and dystrophic EB. These subtypes are primarily
distinguished by the depth of the skin layers where the disruption occurs, which in turn correlates
with the severity of the disease.

➢ EB Simplex (EBS): EBS is characterized by defects in the epidermis, primarily involving
structural proteins such as keratin 5 and keratin 14. These keratins provide structural
integrity to the epidermis, and mutations result in defective cellular cohesion. The
prevalence of EB simplex is approximately 4.6 per 1 million people in the U.S., with most
cases inherited in an autosomal dominant manner.

EBS presents as blistering after repetitive mechanical trauma, commonly on the hands, feet,
and other friction-prone areas. The most common forms of EB simplex are localized EB
simplex (Weber-Cockayne subtype) and generalized EB simplex (Koebner variant).
Symptoms may manifest from childhood, with blisters appearing after minor trauma. In
localized cases, blisters are often seen on the hands and feet, whereas generalized cases
may present at birth with widespread blistering, particularly on areas such as the elbows,
knees, and feet. While scarring is rare, complications such as infection may occur.

➢ Junctional EB (JEB): JEB involves defects in the structures that anchor the epidermis to the
dermis, particularly the lamina lucida region of the basement membrane zone. This subtype
has a prevalence of approximately 0.4 per 1 million individuals in the U.S. and is inherited
in an autosomal recessive manner.
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The three main subtypes of JEB are Herlitz, Mitis, and non-Herlitz types. The Herlitz
subtype is the most severe, often leading to death within infancy due to extensive blistering
and organ involvement, including the gastrointestinal, respiratory, and genitourinary
systems. The Mitis subtype presents with milder symptoms, and affected children tend to
survive infancy, with blistering limited to specific areas like the mouth and eyes.
Non-Herlitz JEB, which has a relatively better prognosis, can present with generalized
blistering at birth, though patients typically survive into adulthood with continuing
blistering and potential scarring.

➢ Dystrophic EB (DEB): DEB results frommutations affecting anchoring fibrils that secure
the dermis to the epidermis. This is the most severe form of EB and is characterized by
widespread blistering, skin scarring, and severe complications due to repeated trauma and
wound healing problems. The prevalence is about 0.9 per 1 million people in the U.S., and
the disease is inherited in either an autosomal dominant or autosomal recessive manner.
Dominant dystrophic EB tends to present with blistering on the hands, feet, and other areas
subjected to friction, while recessive dystrophic EB is more severe, often presenting at birth
with generalized blistering and progressive scarring.

Over time, affected individuals develop deformities, contractures, and complications such
as enamel defects, esophageal strictures, malnutrition, and an increased risk of squamous
cell carcinoma. The recessive form is more debilitating, with individuals often suffering
from life-threatening complications.

Diagnosis

The diagnosis of EB is typically based on clinical features, family history, and the characteristic
pattern of blistering. Skin biopsy, followed by immunofluorescence mapping, can help identify the
affected layers and pinpoint the specific subtype of EB. Genetic testing is crucial for confirming the
diagnosis and identifying mutations in the relevant genes, such as those encoding keratins in EB
simplex or collagen in dystrophic EB. Early diagnosis allows for better disease management and
monitoring of potential complications.

Management and Treatment Options

Currently, there is no cure for EB, and treatment primarily focuses on managing symptoms,
preventing further skin damage, and improving quality of life. The severity of the disease typically
dictates the treatment approach, and care is often multidisciplinary.

➢ Wound Care and Infection Prevention: Effective wound care is central to managing EB.
Regular cleaning, application of protective dressings, and use of topical antibiotics are
essential to prevent infection and promote healing. In severe cases, where blistering is
extensive, care may be provided in specialized burn units.
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➢ Pain Management: Patients with severe forms of EB may experience significant pain due to
constant blister formation and skin breakdown. Pain management, including systemic
analgesics and local anesthetics, is critical for improving patient comfort.

➢ Nutritional Support: Malnutrition is a common complication in EB, particularly in more
severe forms. Patients may require nutritional supplementation to support wound healing
and prevent growth retardation, particularly in children. Oral and enteral feeding may be
necessary for those with esophageal strictures or feeding difficulties.

➢ Gene Therapy and Stem Cell Therapy: Although no definitive cure exists, promising research
into gene therapy and stem cell transplantation is underway. Gene-editing technologies,
such as CRISPR-Cas9, have shown potential in correcting specific genetic mutations
responsible for EB, offering hope for future treatments.

➢ Supportive Measures: For patients with less severe forms of EB, preventive measures such
as wearing loose-fitting clothing, avoiding trauma to the skin, and maintaining skin
hydration can help minimize blister formation. In addition, some patients benefit from
bleach baths to reduce the risk of infection.

Prognosis

The prognosis for individuals with EB varies significantly depending on the type and severity of
the disease. While many with milder forms, such as localized EB simplex, lead relatively normal
lives, those with severe forms, such as junctional or dystrophic EB, face lifelong challenges and
significant morbidity. Complications such as skin infections, scarring, and the risk of squamous cell
carcinoma can significantly impact quality of life and life expectancy, particularly in the recessive
dystrophic subtype.

Conclusion

Epidermolysis bullosa is a complex and diverse group of genetic disorders marked by skin fragility
and blister formation. The disease’s severity is closely tied to the specific subtype, with treatment
focusing on wound care, infection prevention, and symptomatic management. Ongoing research
holds promise for future therapeutic interventions, such as gene therapy and stem cell-based
approaches, that may offer more effective treatments and, ultimately, a cure for this debilitating
condition.
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