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Bullous Keratopathy (BK): The Future of
Corneal Edema Management Lies in
Regenerative Innovation | Cl Insights

Bullous Keratopathy market is
transforming with regenerative cell
therapies, offering donor-free, rapid-
recovery alternatives to outdated corneal
transplants.
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AUSTIN, TX, UNITED STATES, June 17,
2025 /EINPresswire.com/ -- Bullous
Keratopathy (BK) is an increasingly
prevalent and vision-threatening
corneal disorder driven by endothelial
cell dysfunction, typically following
intraocular surgeries like cataract
extraction or underlying conditions such as Fuchs endothelial dystrophy. Characterized by
persistent corneal swelling and painful epithelial bullae, BK causes gradual loss of corneal
transparency, severe visual impairment, and significant decline in quality of life.
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As conventional treatments focus largely on symptomatic
“ relief or invasive transplantation, the global ophthalmology
community is witnessing a paradigm shift. Innovations in
regenerative therapies and pharmacological approaches
now signal a promising future—one that addresses the
core pathophysiology rather than offering temporary
fixes.

Bullous Keratopathy's new
frontier lies beyond
transplantation-with cell-
based, regenerative, and
non-invasive therapies
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Understanding the Disease: What Causes Bullous Keratopathy?
At the heart of BK lies the failure of corneal endothelial cells to maintain fluid balance within the
corneal stroma. When the endothelial barrier and pump function deteriorate, fluid accumulates,
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resulting in edema. Over time, the epithelium develops painful bullae, and corneal clarity is
compromised.

Major triggers include:

- Post-cataract surgical trauma

- Fuchs endothelial corneal dystrophy

- Chronic intraocular inflammation or glaucoma procedures

Epidemiology Insights: Who Is Affected and How is it Growing?

BK is notably common in patients aged 60 and above, especially those with a history of ocular
surgeries. The incidence is expected to grow steadily due to increasing global life expectancy, the
rising volume of cataract surgeries, and greater awareness of corneal dystrophies.

Forecasts suggest a growing patient pool in North America, Europe, and Japan, with emerging
awareness in Asia-Pacific. The overlap with Fuchs endothelial dystrophy—found in up to 4% of
individuals over 40—further underscores the size of the at-risk population.

Current Treatment Landscape: More Relief than Cure

Existing therapies largely aim to alleviate discomfort rather than halt disease progression. These
include:

- Hypertonic Saline Drops (5%): Temporarily dehydrates corneal tissue, offering mild edema
relief, but requires frequent application.

- Bandage Contact Lenses (BCLs): Cushion the corneal surface and reduce bullous pain. While
effective for comfort, they do not address underlying pathology.

- Topical Lubricants: Offer surface hydration and symptomatic relief.

- Topical Steroids: Used cautiously to reduce inflammation, though prolonged use risks elevated
intraocular pressure.

- Carbonic Anhydrase Inhibitors (e.g., Dorzolamide, Acetazolamide): Occasionally employed, yet
risk exacerbating endothelial decompensation.

For advanced stages, corneal transplantation remains the gold standard—specifically:

- DMEK (Descemet Membrane Endothelial Keratoplasty)

- DSAEK (Descemet Stripping Automated Endothelial Keratoplasty)

However, both procedures are limited by donor shortages, immune rejection risk, high costs, and
prolonged recovery timelines.

Emerging Pipeline: The Future is Regenerative
The tide is turning toward cell-based, regenerative, and non-surgical approaches that target the
disease’s root cause. Key therapies advancing through the pipeline include:

0 Endothelial Cell Therapy
- Aurion Biotech's VYZNOVA: Already approved in Japan, this allogeneic cell injection therapy
could become the world’s first globally available curative, minimally invasive BK treatment.



- Cellusion's CLS001: Derived from induced pluripotent stem cells (iPSCs), this donor-
independent approach may revolutionize accessibility and eliminate graft dependency.

0 FGF-1 Growth Factor Therapy
- Trefoil Therapeutics' TTHX1114: A fibroblast growth factor-1 analog designed to regenerate
corneal endothelial cells. It offers hope for patients unsuitable for surgery.

0 ROCK Inhibitors

- Agents like Netarsudil and Ripasudil are in early clinical testing for their ability to stimulate
endothelial cell proliferation. Though more widely used in glaucoma, their role in BK is under
evaluation.

0 Magnetic Cell-Based Therapy
- Emmecell's EO2002: Employs magnet-guided stem cells to deliver targeted therapy directly to
the damaged corneal layer. Still in Phase |, but the mechanism is gaining interest.

Market Size and Forecast: A Steady Growth Trajectory

The global bullous keratopathy treatment market reached a valuation of USD 294.13 million in
2024 and is poised for solid growth with a projected CAGR of 6-8% from 2025 to 2033. Growth
will be propelled by:

- Expanding aging population

- Rising number of cataract and glaucoma surgeries

- Adoption of advanced cell therapies

- Strategic alliances and product launches

North America currently leads the market, while Japan has emerged as a forerunner in
regenerative approvals (VYZNOVA). Asia-Pacific is anticipated to grow significantly due to rapid
healthcare modernization.

Unmet Needs and Innovation Opportunities

Despite therapeutic advancements, the BK space faces substantial gaps:

- Lack of Non-Surgical Cures: Most current therapies focus on symptoms or involve surgery.
- Donor Tissue Dependency: Transplants are limited by availability, especially in developing
regions.

- Recovery Challenges: Patients face long rehabilitation periods post-transplant.

- Cost Barriers: Advanced regenerative products may be prohibitively expensive initially.

Ongoing efforts aim to solve these challenges through:
- iPSC-derived therapies

Gene therapy

Scalable biosynthetic corneas

Nanoparticle-based delivery systems

Al-driven diagnostics and treatment planning



Competitive Landscape: Who's Leading the Charge?

The BK therapeutic space is attracting biotech pioneers and ophthalmic innovators. Key players
and candidates include:

- Aurion Biotech - VYZNOVA (Approved in Japan, U.S. in late-stage trials): Sets the benchmark in
endothelial cell therapy.

- Trefoil Therapeutics - TTHX1114 (Phase I/Il): Focused on FGF-1-based regeneration with high
scalability potential.

- Cellusion - CLS001: iPSC-based, donor-independent solution.

- Emmecell - EO2002: Unique magnetic therapy with targeted delivery.

These players are redefining treatment norms and reshaping the market for long-term
sustainability, reduced recovery time, and enhanced global accessibility.
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Target Opportunity Profile (TOP) & Benchmarking Emerging Therapies
The ideal BK therapy would:

- Fully restore endothelial function (efficacy)

Be minimally or non-invasive (safety)

Offer long-term durability

Be affordable and donor-free (accessibility)

Enable rapid recovery and widespread use

Benchmarking shows:

- Endothelial cell injections (e.g., VYZNOVA) best meet these criteria today.

- FGF-1 therapies show regenerative promise but need more durability data.

- ROCK inhibitors are accessible but offer only modest improvements.

- Nanoparticle and magnetic delivery systems remain experimental but promising.

Conclusion: A Vision for the Future

Bullous Keratopathy is stepping out of the shadows of surgical dependency. With robust
innovation in regenerative medicine, biologic delivery, and advanced pharmacology, the future of
BK care is set to be more precise, patient-centric, and proactive.

Emerging therapies don't just offer vision—they promise hope. A hope for faster recovery, better
outcomes, and equitable access for millions suffering silently. As clinical trials progress and
approvals expand, the ophthalmology community edges closer to a world where losing sight
doesn't mean losing quality of life.
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