Gene therapy
for
epidermolysis
bullosa

Peter Marinkovich
Stanford University




Recessive Dystrophic Epidermolysis Bullosa: Clinical Features

Widespread erosions and scarring Mitten hand scarring of hands



Current treatment of RDEB Is only supportive
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} = Wound care

. — nonstick dressings
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= Infection
— look for and treat!

= Nutrition
— optimize!

= Anemia
= Squamous cell carcinoma




= Collagen VII, the anchoring fibril protein, is deficient in the skin of dystrophic EB
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Beremagene Geperpavec (B-VEC) — A novel HSV-1 based topical in vivo gene
therapy that restores functional collagen VIl via COL7A1 gene delivery
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Figure 1 ) _
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B. Placebo treated wounds
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Efficient, durable healing of B-VEC

treated wounds compared to
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\ N Collagen VIl expression in patient skin
g following topical
- B-VEC applications
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Collagen VII and anchoring fibrils in patient skin following topical B-VEC

Baseline
Nat Med. 2022; 28: 780-788
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Methods
Trial Design and Oversight — A pivotal trial to test redosable in vivo topical gene therapy

= Phase 3, double-blind, intrapatient randomized, placebo-controlled trial evaluating B-VEC efficacy and safety in DEB
= Children and adults with DEB were recruited from three US sites
= Two wounds were selected of similar size, anatomical region, and appearance (defined as the primary wound pair)

= Randomized wound pairs received weekly application of either B-VEC or placebo for 26 weeks until wound closure

6 Months
(Week 26)
Primary B-VEC
Wound Once-weekly treatment until wound closure; treatment resumed if wound reopened
Pair :
Randomized Placebo 30-Day | Ope-n-Labe!
11 Once-weekly treatment until wound closure; treatment resumed if wound reopened Safety : Extension Period
Period Dosing continues
: : ! after safety period
I ------- _I -
i
1 Secondary | Open-Label B-VEC
: Wounds : Remaining weekly dose’ used to treat up to 4 secondary wounds
L -------

Guide SV, et al. N Engl J Med 2022; 387: 2211-9.



Methods
End Points — primary end point of 100% wound healing at 6 months- a high bar!

Primary End Point Secondary End Points Safety Endpoints
— Binary indicator of primary — Key secondary end point: binary — Monitoring of adverse
wounds with complete indicator of primary wounds with events, physical
wound healing at 6 months complete healing at 3 months examination, vital signs,
—Only wounds healed for at — Other secondary end point: change 2002 @inel Bl e ey
least two consecutive weeks from baseline to Weeks 22, 24, and tests
were counted as having had 26 in pain severity during changes —Immunologic evaluation
a response in wound dressing, assessed using a included testing for
— Complete wound healing VAS (for patients 6 years of age) antibodies against HSV-1
defined as 100% wound and the FLACC-R scale (for patients and C7
closure <6 years of age)

Guide SV, et al. N Engl J Med 2022; 387: 2211-9.



Results  Efficacy — Primary End Point and Key Secondary End Point

Primary Primary

Absol
Wounds Wounds ST

Difference,

percentage points
(95% Cl)

P Value

Exposed to Exposed to
B-VEC, n (%) Placebo, n (%)
(N=31) (N=31)

Primary end point:
' y POl 46

complete wound healing at 20.9 (67) 6.7 (22) (24, 68) 0.002
6 months* ’

Key secondary end point: £1

complete wound healing at 21.9(71) 6.1 (20) (29, 73) <0.001

3 months’

Guide SV, et al. N Engl J Med 2022; 387: 2211-9.



Results
Safety

= Majority of adverse events were mild or moderate in severity,
as assessed by the investigators

= Five serious adverse events occurred in three patients:

— One patient was hospitalized three times, once for diarrhea and
twice for severe anemia

— One patient was hospitalized for treatment of cellulitis

— One patient was hospitalized for a positive blood culture related
to a hemodialysis catheter

— None were considered to be related to B-VEC or placebo

= One adverse event, mild erythema, was considered to be
related to B-VEC

= No adverse events led to discontinuation of B-VEC or placebo

= The most common adverse events were pruritus, chills, and
squamous cell carcinoma of the skin, each of which occurred
in three patients (10%)

— All three cases of squamous cell carcinoma occurred at wound
sites that did not receive B-VEC or placebo

Safety Population
(n=31)

Total number of adverse events
Patients with > 1 adverse event, n (%)*
Mild
Moderate
Severe
Seriousl
Related to B-VEC or placebo
Leading to discontinuation of B-VEC or placebo
Adverse events reported in 25% of patients, n (%)*-*
Skin and subcutaneous disorders
Pruritus
Erythema
Rash
General disorders and site conditions: chills
Neoplasms: squamous cell carcinoma of skin
Respiratory, thoracic, and mediastinal disorders
Cough
Rhinorrhea

45

18 (58)

15 (48)
3(10)
2 (6)
3(10)
1(3)

0

3(10)
2 (6)
2 (6)
3(10)
3(10)

2(6)
2(6)

Data are for adverse events that emerged or worsened after the first application of B-VEC or placebo.

*At each level of summarization, a patient was counted once if one or more events occurred.

IFive serious adverse events occurred in three patients: one patient was hospitalized three times, once for
diarrhea (severe adverse event) and twice for severe anemia (both severe adverse events); one patient was
hospitalized for treatment of cellulitis (severe adverse event); and one patient was hospitalized for a positive

blood culture related to a hemodialysis catheter (moderate adverse event).

fAdverse events were classified according to system organ class and preferred term in the Medical Dictionary

for Regulatory Activities, version 24.1.

Guide SV, et al. N Engl J Med 2022; 387: 2211-9.



Results in the skin— long term efficacy and durability of therapy

Baseline April 2021 end of Phase 3 October 2021 | Off therapy 17 months
May 2023
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History of Epidermolysis Bullosa
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History of Epidermolysis Bullosa
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One more thing...




Topical BVEC therapy of the eye

Surgical symblepharon lysis with pannus removal, was performed on 13 yo with RDEB.
B-VEC drug product application (5x10° PFU/mL) to right eye intraoperatively

After the surgery, topical B-VEC was applied to eye 3 times/week for the first 2 weeks; then once weekly until the
corneal epithelium healed completely

Slit lamp pictures of right eye.
A: Baseline ankyloblepharon.

B: Ocular surface of the right
eye 6 months after the surgery
and 23 B-VEC applications.

lj Bascom Palmer
Eye Institute

UNIVERSITY OF MIAMI HEALTH SYSTEM




Topical BVEC therapy of the eye - cont.

Visual acuity

20/20 Visual acuity (VA) The
patient’s right eye VA
went from hand motion
20/30 (HM) to 20/40 7 months
post-surgery and 24
doses of B-VEC.

20/25

20/40
20/50
20/70
20/100
20/200
20/400

HM

Safety: No drug-related
adverse events (AE) have
been observed.

B-VEC treatment was not
interrupted during either
event.

Time



* Home therapy
= Further long term studies

= Treatment of mucosa

Topical BVEC — Eye ( ongoing studies)
gene therapy: _ Oropharynx
Next steps

— Esophagus

— rectal

= Treatment of hands (ongoing)
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