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Axitinib for Suprachoroidal Injection (CLS-AX): 
Rationale

The Opportunity 
• Pan-VEGF inhibition potentially more efficacious than current approaches

• Improve long-term, real-world visual outcomes for patients 

• Reduce patient burden from monthly injections to every six months or 
longer

• Provide physicians with ability to titrate dose based on patient need

• Protect the anterior chamber from toxic exposure to TKIs

Primary Need
Durable maintenance of vision and 

reduced treatment burden in neovascular AMD patients

TKIs = Tyrosine Kinase Inhibitors



Core Advantages of Treating Via the 
Suprachoroidal Space

TARGETED
The back of the eye is the 

location of many irreversible and 
debilitating visual impairments1

BIOAVAILABLE
Fluid spreads circumferentially and 
posteriorly when injected within the 
suprachoroidal space, bathing the 

choroid and adjacent areas with drug3

COMPARTMENTALIZED
Drug is compartmentalized in the 

suprachoroidal space, which helps 
keep it away from non-diseased 

tissues2

Sources: PK = pharmacokinetic | 1. Rai UDJ, Young SA, Thrimawithana TR, et al. The suprachoroidal pathway: a new drug delivery route to the back of the eye. Drug Discov Today. 2015;20(4):491-
495. 2. Chiang B, Jung JH, Prausnitz MR. The suprachoroidal space as a route of administration to the posterior segment of the eye. Adv Drug Deliv Rev. 2018;126:58-66. 3. Moisseiev E, 
Loewenstein A, Yiu G. The suprachoroidal space: from potential space to a space with potential. Clin Ophthalmol. 2016;10:173-178.

for efficacy for safety for durability



Suprachoroidal Injection Procedure



Axitinib: Literature Review

• Anti-VEGF-A upregulates VEGF-C & VEGF-D
• Axitinib effectively inhibits corneal, retinal and choroidal 

angiogenesis in multiple preclinical models
• Axitinib has better biocompatibility with ocular cells than other 

tyrosine kinase inhibitors



Bevacizumab Injection in Patients with Neovascular Age-Related 
Macular Degeneration Increases Angiogenic Biomarkers

Cabral et al.  Bevacizumab Injection in Patients with Neovascular Age-Related Macular Degeneration Increases Angiogenic Biomarkers. Ophthalmol Retina. 2018 January ; 2(1): 31–37



The Association of Alternate VEGF Ligands with Resistance to 
Anti-VEGF Therapy in Metastatic Colorectal Cancer

Lieu et al. The Association of Alternate VEGF Ligands with Resistance to Anti-VEGF Therapy in Metastatic Colorectal Cancer. PLoS ONE 8(10): e77117.

“Increases in PlGF and VEGF-D were observed after progression on chemotherapy with
bevacizumab. These changes appear to be reversible after discontinuing therapy. These ligands are
associated with resistance to bevacizumab-containing chemotherapy…”



Topical Axitinib Inhibited Experimental Rabbit 
Corneal Neovascularization

Riquelme et al. Topical axitinib is a potent inhibitor of corneal neovascularization. Clinical and Experimental Ophthalmology 2018; 46: 1063–1074

CONTROL (saline) Axitinib 

0.02 mg/mL = 39.04% Inhibition Rate

0.35 mg/mL = 71.96% Inhibition Rate

0.5 mg/mL = 83.74% Inhibition Rate



Topical Axitinib More Effectively Inhibited Experimental Murine 
Corneal Neovascularization Than Sunitinib and Sorafenib
(at same dose)

Yuan et al.  Ocular Drug Delivery Nanowafer with Enhanced Therapeutic Efficacy. ACS Nano. 2015 Feb 24;9(2):1749-58.

https://www.ncbi.nlm.nih.gov/pubmed/25585134


Suprachoroidal Axitinib: Iso-lectin B4 staining 
shows reduction in vascular staining in pigs

Axitinib inhibits blood vessel growth 
(Iso-lectin B4 staining on retina flatmount) 

Control 
(vehicle  treated)

CLS-AX treated eyes

#1 #2

Large area of vascular 
staining (red)

Significant reduction in vascular 
staining (red)



Short-Term Systemic Axitinib Inhibits Retinal 
Vascular Development Newborn Rats

Nakano et al. Short-term treatment with VEGF receptor inhibitors induces retinopathy of prematurity-like abnormal vascular growth in neonatal Rats. Exp Eye Res. 2016. 143: 120-131.



Axitinib inhibits angiogenesis sprouts better 
than individual or combo anti-VEGFs

Giddabasappa A, Lalwani K, Norberg R, et al. Axitinib inhibits retinal and choroidal neovascularization in in vitro and in vivo 
models. Exp Eye Res. 2016;145:373–379. doi:10.1016/j.exer.2016.02.010



In Vitro Safety Evaluations of Axitinib, 
Pazopanib and Sorafenib for Intraocular Use

Axitinib, pazopanib, or sorafenib
(0.1 to 100 µg/mL) 
• Primary human optic nerve head astrocytes
• Trabecular meshwork cells
• Retinal pigment epithelium
• Human corneal endothelial &  lens epithelial 

cells

Retinal pigment epithelium

Theile et al. Multikinase Inhibitors as a New Approach in Neovascular Age-Related Macular Degeneration (AMD) Treatment: In Vitro Safety Evaluations of Axitinib, Pazopanib and Sorafenib for Intraocular Use. Klin
Monatsbl Augenheilkd 2013; 230: 247-254



Suprachoroidal Axitinib in Animal Models

Across all animal models
• Suprachoroidal axitinib was well tolerated in all species

• No overt signs of toxicity

• Sustained, high exposure observed in ocular tissues through 10 weeks

– Highest levels in the sclera/choroid/RPE > retina > vitreous

• No quantifiable axitinib detected in plasma or aqueous humor



Conclusion

Suprachoroidal CLS-AX has potential as a bi-annual therapy for nAMD
• Targeted therapy for affected tissue layers via suprachoroidal injection

• Intrinsic high potency, pan-VEGF inhibition through receptor blockade

• Prolonged duration observed in PK studies

• Pharmacodynamic effect demonstrated in multiple animal models 


