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The challenges for people with 

various forms of EB are very different

EB
Simplex

Kindler
EB

Junctional
EB

Dystrophic
EB



EB SIMPLEX
Most common form 

of EB

In some people blisters 

are localised and 

seasonal

Other individuals have

more extensive blisters

Extracutaneous

involvement can 

occur



JUNCTIONAL EB
Rare form of EB

Some forms of 

JEB have a very 

poor prognosis

More localised 

with skin, hair, 

teeth, and nail 

manifestations 

Extracutaneous 

involvement

also may feature
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JUNCTIONAL EB (milder)



DYSTROPHIC EB Autosomal dominant 

and recessive

Localised or 

generalised blistering

Itch, pain, scarring 

and contractures

Mucosal involvement 

Wounds may be slow 

to heal

Increased risk of 

skin cancer (SCC)
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DYSTROPHIC EB



KINDLER EB
Initial blistering

Then variable 

photosensitivity

Poikiloderma 

(especially atrophy)

Oral and mucosal 

involvement

Increased risk 

of skin cancer (SCC)



There have been huge advances in how we diagnose EB…

Skin fragility NGS gene 
panel screening

Send blood or saliva to lab

Possible EB?

KRT5 KRT14 PLEC KLHL24 DST EXPH5

CD151 LAMA3 LAMB3 LAMC2 COL17A1 ITGA6

ITGB4 ITGA3 FERMT1 COL7A1 TGM5 CSTA

CTSB SERPINB8 FLG2 CDSN CAST DSG1

SPINK5 DSP JUP PKP1 DSC3 DSG3

KRT1 KRT2 KRT10 KRT6A KRT6B KRT6C

KRT6C KRT16 KRT17 PLOD3

+/-  p.(Arg125His) in KRT14

Autosomal Dominant Severe 
Epidermolysis Bullosa Simplex



There have been huge advances in how we diagnose EB…

KRT5 KRT14 PLEC KLHL24 DST EXPH5

CD151 LAMA3 LAMB3 LAMC2 COL17A1 ITGA6

ITGB4 ITGA3 FERMT1 COL7A1 TGM5 CSTA

CTSB SERPINB8 FLG2 CDSN CAST DSG1

SPINK5 DSP JUP PKP1 DSC3 DSG3

KRT1 KRT2 KRT10 KRT6A KRT6B KRT6C

KRT6C KRT16 KRT17 PLOD3

Forty genes to include in 

“gene therapy” based 

therapeutics

Most of the pathogenic 

variants in these 40 

genes are family-specific

This presents a huge 

challenge for gene 

corrective therapies
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For therapy, what do people 

with EB want?
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A cure!

Better 
symptom 

control

Improved 
wound healing

Better pain relief

Less itch
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Danescu et al. Dermatol Ther (Heidelb) 2024
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What about 

“curative” 

therapies?
Stem cells

Protein 
therapy

Gene 
therapy



Gene 

Therapy

Stem

Cell 

Therapy

Protein

Therapy

Focus on Curing EB…

DAY 0 DAY 

100

Wagner et al. NEJM 2010

Bone Marrow

Transplantation

for RDEB

High mortality……. Mode of action?



Corrective cell

Therapy

Revertant mosaicism 

– natural gene therapy

Gostynski et al. 

J Am Acad 

Dermatol 2014

Left wrist Right shin
LEFT WRIST RIGHT SHIN

Grafting of 
cultured 
revertant 

keratinocytes

Punch grafting of 
revertant skin 

patches

Gostynski et al. 

Br J Dermatol 

2009



Corrective cell

Therapy

Revertant mosaicism 

– natural gene therapy

Matsumura et al. 

J Invest Dermatol 2019

Left wrist Right shin
LEFT WRIST RIGHT SHIN

Cultured 
epithelial 
autografts 

from 
revertant 

mosaic skin



If the cause of RDEB is lack of type VII collagen 

– why can’t you just give patients recombinant protein?

Phoenix Tissue Repair

Intravenous type VII collagen injections

- First trial started in February 2019



Society of Pediatric Dermatology 2020

“Modest 
positive 
trends…”

If the cause of RDEB is lack of type VII collagen 

– why can’t you just give patients recombinant protein?

Possible value 

for lymphoid 

extracellular 

matrix?



The big story for 2023/24…

B-VECVYJUVEKHSV-COL7A1 gene therapy



Fibroblasts
COL7 protein

COL7 
protein

Keratinocytes



You can only treat this 
small amount of 

eroded skin in one 
treatment

Life-time 
costs $20m

B-VEC/Vyjuvek eye 
drops may be helpful 

(but need clinical trials)



How realistic is 
Gene Therapy for EB?

There will be other HSV gene 
therapies in 2-3 years – topical 
and possibly systemic (via liver)

Other viruses (integrating) for 
gene replacement are being 

evaluated (COL7A1, LAMB3, COL17A1)



How realistic is 
Gene Therapy for EB?

Gene editing technologies are 
advancing but making sure they 
are safe is delaying use in clinic

Modifying genes by inducing exon 
skipping is also work in progress

Stabilizing RNA with Gentamicin?



Nonsense 

Readthrough

Therapy

Gentamicin – as a form 

of gene therapy

Woodley et al. J Clin Invest 2017

TOPICAL 0.1%

Restoration of type VII collagen in RDEB
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Gene Therapy approaches are 

high-tech, expensive, and may 

not be widely available...
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HARD TO FIX A FAULTY 
GLASS OR BAD MILK

PERHAPS EASIER TO TRY TO STOP THE 
GLASS FALLING OR TO MOP UP THE MILK
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All types of EB are associated 

with some type of inflammation



OLEOGEL-S10

90% sunflower oil
10% birch bark extract

Amryt/
Chiesi

Anti-inflammatory Anti-microbial

Increase 
keratinocyte 

migration

Increase 
keratinocyte 

differentiation



OLEOGEL-S10
Amryt/
Chiesi

Clinical trial data

Real world experience



IL1

Diacerin

EB SIMPLEX



PI3K/Akt/mTOR signalling pathway activation

Topical 2% sirolimus 
(also known as rapamycin, a potent mTOR inhibitor)

Two patients reported significant clinical improvement, with 
reduced blistering and keratoderma, improved walking, and 
reduced foot pain after 12 weeks of treatment

Lee et al. 
J Invest Dermatol 2022

Topical 2% 
Sirolimus in EB 

Simplex



EB SIMPLEX

Thymosin 4

Apremilast

Tetracycline



Before 
treatment

After 
treatment

Ivermectin

EB simplex with Scabies

Lin et al. 
J Dermatol 2022



JUNCTIONAL EB
Clinical 

reduction 

in granulation 

tissue using 

oral colchicine

Kim et al.
Int J Womens 

Dermatol
2016



(SEVERE) 
DYSTROPHIC EB

ESR

CRP

Refinement of 

inflammatory 

profiling through 

multi-omic data…



IL-31IL-17

IgE TH2

Histology image:
Hassan
Vahidnezhad

IL-6

DEB is an INFLAMMATORY disease: with identifiable targets 

TGF

JAG1

NOTCH
TH17

IL-20



2024, pp131-133

DEB-P 
inflammation 
is confined to 
lesional skin



Drugs like dupilumab can help the itch 

in some forms of dystrophic EB

Zhou et al. Ped Dermatol 2021

JAK 
inhibitors 

may be 
even more 
effective…



Itchy forms of dystrophic EB may also improve 

after oral Tofacitinib (JAK1/2 inhibition)

Before After 4 weeks (5 mg bd)

Chen et al.
Clin Exp Dermatol
2021



EB 
pruriginosa 
can also be 

painful

Jeffs E et al. Orphanet J Rare Dis 2024



Biologics and JAKi are also expensive

Repurposing of some cheaper drugs like 

METHOTREXATE might be useful



What about re-purposing 

drugs to help patients 

with RDEB?

Compare gene expression 

profile between wounded 

and non-wounded skin

What drugs
could induce

similar changes
in gene 

expression 
profile?

Onoufriadis et al.
Exp Dermatol 

2022



Also on the list 
is SIMVASTATIN

STATINS to improve 
wound healing in RDEB?



Biologics and JAKi are not included in 

L1000FWD reverse transcriptomics

Growing anecdotal evidence of impact 

of these drugs for genodermatoses



Clinical response of SAM syndrome 

(desmoglein 1 knockout) to Secukinumab

Frommherz et al. Br J Dermatol 2021

Increased IL-17 
in lesional skin 
pre-treatment



Ustekinumab for genodermatoses

Dupilumab for genodermatoses

Alzahrani et al. Br J Dermatol 2022

Hailey Hailey disease (ATP2C1)

ARCI (NIPAL4)

Poulton et al. Ped Dermatol 2019

Mother Son
Baseline Week 12 

treatment

Baseline Week 12 

PRP (CARD14)

Lwin et al. 
Br J Dermatol 2018

The era of biologics for 

treating EB (and other 

genodermatoses)?



The use of biologics and JAKi for 

improved symptom control

The use of biologics and JAKi to 

reset readiness for other interventions

Systemic Impact



Bardhan et al. Nat Rev Dis Primers 2020



Gene 

Therapy
Cell 

Therapy

Intravenous allogeneic mesenchymal 

stromal cells for RDEB

Petrof et al. J Invest Dermatol 2015



MISSION EB 

clinical trial

RHEACELL

clinical trials

Jo et al. Int J Mol Sci 2021



Jo et al. Int J Mol Sci 2021

MSCs work best in 
younger patients 

with milder disease

Pre-treatment or 
combination 

treatment with other 
anti-inflammatories

EXOSOMES?



MSCs work best in 
younger patients 

with milder disease

Pre-treatment or 
combination 

treatment with other 
anti-inflammatories

EXOSOMES?

Chen et al. 
Arch Biochem Biophys 2023

Exosomes from Mesenchymal Stromal Cells

Exosomes inhibit 

microRNA-181a 

in wounds 

and scar tissue









Challenges in identifying and 

quantifying the impact of MSCs

The importance of recording 

qualitative data

Optimal integration into clinical care?



Scarring/Fibrosis 
in DEB



Enhanced 
TGF 

signalling

Interleukin-6       

Monocyte 
Chemoattractant 
Protein-1       

Interleukin-7       

Decorin       

Inhibits TGF 
activityOdorisio et al. Hum Mol Genet 2014

Lessons about inflammation
from phenotypically 

discordant twins with RDEB



Overexpressing 

Decorin 

reduces RDEB 

fibrosis

Clinical trial of 

Losartan to 

reduce RDEB 

fibrosis

Cianfarani et al. Matrix Biol 2019



DEB skin

PROGRESSIVE 
FIBROSIS

DYSREGULATED 
HISTONE 

ACETYLATION Primerano et al.
Br J Dermatol 2024

HDACi
e.g. Valproic acid

INHIBITS
 FIBROSIS



PATIENTS

METFORMIN

MSC 
CELL 

THERAPY

DUPILUMAB

JAK 
INHIBITORS

TOCILIZUMAB NEMOLIZUMAB

APREPITANT

SERLOPITANT

NIROGACESTAT

LOSARTAN

SODIUM 
VALPROATE

LOW DOSE 
CALCIPOTRIOL

OMALIZUMAB

FILSUVEZ

HMGB1

AMINOGLYCOSIDES

GLUTEN FREE 
DIET

PULSED DYE 
LASER

METHOTREXATE

DECORIN

CANNABINOIDS

NALTREXONE

HOW?

Approvals 
process?

Who pays 
for it all?

Are clinical 
trials needed?

What level of 
evidence?



Hou et al. Ther Clin Risk Manag 2023



If I had RDEB, what would I be 

trying to get access to in 2024?

B-VEC

treatment

Oral 

Losartan

Intravenous 

MSCs

Intravenous

HMGB1

Revertant 

cell therapy

Biologics for 

itch relief

Test of amino

glycosides

Oleogel for 

wounds



Jouni Uitto
(1943-2022)

… I am enthusiastic that we 

are approaching breakthroughs 

toward phenotypic alleviation 

and possibly eventual cure…..



Thank 

you

john.mcgrath@kcl.ac.uk

Guy’s 

Hospital
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