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!ƴȅ ǎǘŀǘŜƳŜƴǘǎ ƛƴ ǘƘƛǎ ǇǊŜǎŜƴǘŀǘƛƻƴ ŀōƻǳǘ hǇƘǘƘƻǘŜŎƘΩǎ ŦǳǘǳǊŜ ŜȄǇŜŎǘŀǘƛƻƴǎΣ Ǉƭŀƴǎ ŀƴŘ ǇǊƻǎǇŜŎǘǎ 
constitute forward-looking statements for purposes of the safe harbor provisions under the Private 
Securities Litigation Reform Act of 1995. Forward-looking statements include any statements about 
hǇƘǘƘƻǘŜŎƘΩǎ ǎǘǊŀǘŜƎȅΣ ŦǳǘǳǊŜ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ŦǳǘǳǊŜ ŜȄǇŜŎǘŀǘƛƻƴǎ ŀƴŘ Ǉƭŀƴǎ ŀƴŘ ǇǊƻǎǇŜŎǘǎ ŦƻǊ hǇƘǘƘƻǘŜŎƘΣ 
ŀƴŘ ŀƴȅ ƻǘƘŜǊ ǎǘŀǘŜƳŜƴǘǎ ŎƻƴǘŀƛƴƛƴƎ ǘƘŜ ǿƻǊŘǎ άŀƴǘƛŎƛǇŀǘŜΣέ άōŜƭƛŜǾŜΣέ άŜǎǘƛƳŀǘŜΣέ άŜȄǇŜŎǘΣέ άƛƴǘŜƴŘέΣ 
άƎƻŀƭΣέ άƳŀȅέΣ άƳƛƎƘǘΣέ άǇƭŀƴΣέ άǇǊŜŘƛŎǘΣέ άǇǊƻƧŜŎǘΣέ άǘŀǊƎŜǘΣέ άǇƻǘŜƴǘƛŀƭΣέ άǿƛƭƭΣέ άǿƻǳƭŘΣέ άŎƻǳƭŘΣέ άǎƘƻǳƭŘΣέ 
άŎƻƴǘƛƴǳŜΣέ ŀƴŘ ǎƛƳƛƭŀǊ ŜȄǇǊŜǎǎƛƻƴǎΦ Lƴ ǘƘƛǎ ǇǊŜǎŜƴǘŀǘƛƻƴΣ hǇƘǘƘƻǘŜŎƘΩǎ ŦƻǊǿŀǊŘ-looking statements include 
statements about the implementation of its strategic plan, the timing, progress and results of clinical trials 
and other research and development activities, and the potential for its business development strategy, 
including any potential in-license or acquisition opportunities. Such forward-looking statements involve 
ǎǳōǎǘŀƴǘƛŀƭ Ǌƛǎƪǎ ŀƴŘ ǳƴŎŜǊǘŀƛƴǘƛŜǎ ǘƘŀǘ ŎƻǳƭŘ ŎŀǳǎŜ hǇƘǘƘƻǘŜŎƘΩǎ ŎƭƛƴƛŎŀƭ ŘŜǾŜƭƻǇƳŜƴǘ ǇǊƻƎǊŀƳǎΣ ŦǳǘǳǊŜ 
results, performance or achievements to differ significantly from those expressed or implied by the 
forward-looking statements. Such risks and uncertainties include, among others, those related to the 
initiation and the conduct and design of research programs and clinical trials, availability of data from 
these programs, expectations for regulatory matters, need for additional financing and negotiation and 
consummation of in-ƭƛŎŜƴǎŜ ŀƴŘκƻǊ ŀŎǉǳƛǎƛǘƛƻƴ ǘǊŀƴǎŀŎǘƛƻƴǎ ŀƴŘ ƻǘƘŜǊ ŦŀŎǘƻǊǎ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ άwƛǎƪ 
CŀŎǘƻǊǎέ ǎŜŎǘƛƻƴ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ǉǳŀǊǘŜǊƭȅ ŀƴŘ ŀƴƴǳŀƭ ǊŜǇƻǊǘǎ ǘƘŀǘ hǇƘǘƘƻǘŜŎƘ ŦƛƭŜǎ ǿƛǘƘ ǘƘŜ {ŜŎǳǊƛǘƛŜǎ 
and Exchange Commission. Any forward-ƭƻƻƪƛƴƎ ǎǘŀǘŜƳŜƴǘǎ ǊŜǇǊŜǎŜƴǘ hǇƘǘƘƻǘŜŎƘΩǎ ǾƛŜǿǎ ƻƴƭȅ ŀǎ ƻŦ ǘƘŜ 
date of this presentation. Ophthotech anticipates that subsequent events and developments will cause its 
views to change. While Ophthotech may elect to update these forward-looking statements at some point 
in the future, Ophthotech specifically disclaims any obligation to do so except as required by law. 

 
 

Forward-looking statements 
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ÅDeep Expertise in Ophthalmic Drug Development 
ҍMultiple retina specialists in Management 
ҍStrong global KOL and Investigator network to facilitate clinical execution 
ҍHighly experienced clinical development team 

 

ÅCurrent Programs 
ҍZimura: Large market & orphan clinical programs 

ҍGene Therapy: UMASS Medical School - gene therapy collaboration 
 

ÅBusiness Development Strategy 
ҍFocus on gene therapy: Orphan and age related retinal indications 
ҍOpportunistic: All ocular indications 
 

ÅStrong Cash Position 
ҍ2017 year-end cash balance of ~$167 million 

 
 

Science Driven and Retina Focused  
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Indication 
 
 Phase 1 Phase 2 Phase 3 Comments 

GA due to Dry AMD 
Large Market Indication 

ÅPhase 2b ongoing 
ÅInitial top-line data 

expected 2H 2019 

Wet AMD  
Large Market Indication 

 
ÅPhase 2a ongoing 
ÅInitial top-line data 

expected in late 2018 

 
IPCV  
 

 
ÅPhase 2a ongoing 
ÅInitial top-line data 

expected 2H 2019 

STGD1 
Orphan Indication 

ÅPhase 2b ongoing* 
ÅInitial top-line data 

expected in 2020 

Non-infectious Intermediate 
& Posterior Uveitis  
Orphan Indication 

ÅPhase 2a planned*  

ÅExpected to initiate in 
late 2018 

Novel Vector Technologies 
LCA10 (CEP290), Orphan 
STGD1 (ABCA4), Orphan 

ÅUMASS Medical School 
    (Sponsored research)  

Pipeline 

   Planned 

Zimura 

Gene  
Therapy 

*First Zimura trial for this indication 

Research/ 
Pre-clinical 
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Multiple Catalysts Near-term and Beyond 

Zimura (Complement C5 inhibitor) 

2018 2019 2020 

Wet AMD 
Phase 2a data 

Dry AMD (GA) 
Phase 2b data 

Stargardt Disease 
Phase 2b data 

Top-line data based on current projections 

IPCV 
Phase 2a data 

Diagram is for visual purposes only and is not intended to  
indicate specific timing of expected events 
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Key Rationale for Ocular Gene Therapy Strategy 
 

ÅMany ocular orphan indications are due to genetic defects 

 

ÅPotential to cure diseases with significant unmet medical need 

 

ÅEye is an ideal target for gene therapy: 

ҍ Localized delivery, minimizing systemic exposure 

ҍ Immune privileged  

ҍ Depth of monogenic disease characterization 

ҍ Relatively easy access to pathology for gene therapy delivery 
 

ÅPositive implications for patients and health care providers 
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Business Development and Pipeline Expansion Strategy 

 

ÅCompelling science 

ÅUnmet medical need based on the current standard of care 

ÅMeaningful commercial opportunity based on existing treatment 
options and treatment options known to be in development 

ÅAreas where Ophthotech may have competitive advantages 

Focused on Orphan and Large Market Retinal Indications 
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Pipeline Expansion Strategy to Create Value 

OPHTHOTECH 

Leading  
Academic 

 Institutions 

Innovative 
Biotech 

Companies 

Gene Therapy 
& 

Novel Therapeutics 
for Retinal Diseases 
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Ophthotech Targets Gene Therapy 

Ophthotech Targets Gene Therapy to Expand its Orphan and Age-Related 

Retinal Disease Strategy  
 

Ophthotech Collaborates with University of Massachusetts Medical School on novel technology for next-

generation gene delivery technology and novel gene therapies for ophthalmic diseases  

  

 Collaboration is led by Guangping Gao and Hemant Khanna at UMass Medical Schoolôs Horae Gene 

Therapy Center  
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ÅMinigene Therapy ς 2 Programs 
 

ςLeber Congenital Amaurosis (CEP290) 
 

ςStargardt Disease 
 

ÅNext Generation Vector Technology 
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ÅExtensive experience with intraocular application 

ÅWell documented safety profile 

ÅTropism for retinal tissue 

ÅLimited packaging capacity of < 5kb   

ҍEngineer AAV-amenable genes that encode the functionally optimized 
proteins 

AAV Vectors are Appealing for Ocular Gene Therapy 

Minigene Strategy 
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Leber Congenital Amaurosis (CEP290) 

ÅCEP290 mutations: one of the most common causes of LCA 

ÅEarly onset vision loss 

ÅExtinguished Electroretinogram 

ÅPreserved outer retinal structure in the foveal area 

 
 

 

Preservation of foveal outer retinal architecture 

Source:  Ophthalmology 2018 Feb 2. pii: S0161-6420(17)32529-0. doi: 10.1016/j.ophtha.2017.12.013. [Epub ahead of print]. 
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Photoreceptors and Role of CEP290 

Source: Cilia. 2012 Dec 3;1(1):22. 

Photoreceptor:  
The outer segments are 
filled with membranous 
discs with rhodopsin, 
the receptor molecule 
that initiates a 
transduction cascade 
turning photons into 
electrical signals 

X 

Signal output to cells in the retina/visual cortex in brain 

X 
X 

Light 
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CEP290: Minigene Strategy 

Source: Hum Gene Ther. 2018 Jan;29(1):42-50.  

WT 

Mutation Independent 
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MiniCEP290580-1180: Improves Anatomy and Function 

Source: Hum Gene Ther. 2018 Jan;29(1):42-50.  

GFP (Control) MiniCEP290580-1180 

MiniCEP290580-1180 Rescued Photoreceptor 

8 x 109 vg/µl into the subretinal space of Cep290rd16 mouse pups (P0/P1), Week 3  

S
co

to
p

ic 
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Zimura, C5 Complement Inhibitor 
Geographic Atrophy (GA) Secondary to Dry Age-Related Macular Degeneration 
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ÅMajor market opportunity ς Unmet medical Need 
ςNo FDA/EMA approved treatment options 
 

ÅRole of complement in dry AMD 
ςGenetic link between complement and AMD  
ςWith aging complement deposition increases and leads to the formation of 

inflammasomes and accumulation of Membrane Attack Complex (MAC) 
ςInflammasome and MAC accumulation lead to retinal pigment epithelial 

(RPE) cell death and loss of vision 
 
 
 

Sources: The Journal of Biological Chemistry Vol. 290, NO. 52, pp. 31189ς31198, December 25, 2015. Invest Ophthalmol Vis Sci. 2013;54:110ς120. J Immunol. 2015; 195:3382-3389.  
Med Sci Monit, 2010; 16(1): BR17-23. Am J Ophthalmol 2002;134:411ς431. Proc Natl Acad Sci USA. 2005, 102(20), 7053-7054. Science. 2005 Apr 15;308(5720):385-389; 419-421; 421-424. 

 
 

Zimura: Geographic Atrophy Secondary to Dry AMD 
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C7 

C3 

C3b 

C5 

C4 
C2 

C3 C3 

C3b 

C3b 

C4b 

C4b C3b 

C5b 

Pathogen 

C3b C3b 
C2a 

C6-C9 

Factor H 

CD46 

CD46 

Microbial 
Cell Surface 

Alternative Lectin Classical 

Pathogen 

Zimura Blocks C5 Cleavage:  
Potential to Block Inflammasome Formation & MAC Accumulation             Cell Death 

Source:  OPHT internal 

Membrane Attack 
Complex (MAC) 

C5a 

Bb 

Bb 

Bb 

Factor B 

Factor D 

Zimura® 

Cell Death Cell Death X X 

X 

X 

X X 

Inflammasome X 

X X 

C1q 
C1r C1s 
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Aging: Waste Accumulation                MAC Accumulation X 

Waste Accumulation 

Waste Accumulation 

Energy Production 

Waste Management MAC Accumulation 

Cell Damage 

X 

X X 
X 

X 

Sources: FASEB J. 2004; 18(3):562-4. DǊŀŜŦŜΩǎ Arch Clin Exp Ophthalmol. 2002; 240:983ς988. Proc Natl Acad Sci U S A. 2006; 103(44):16182-7. Invest Ophthalmol Vis Sci. 2009; 50(3): 1392ς1399. J Immunol 2015; 
195:3382-3389. The Journal of Biological Chemistry. 2011; 286(21): 18593ς18601. Proc Natl Acad Sci U S A. 2017; 114(15):3987-3992. Invest Ophthalmol Vis Sci. 2013; 54:2669ς2677. ARVO 2016: #6592 ς D0363. 
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Inflammasome Activation in AMD Affected Eyes 

Source: Invest Ophthalmol Vis Sci. 2013;54:110ς120. 

Dry AMD No AMD 

RPE 

BM 

RPE: Retinal pigment Epithelium 
.aΥ .ǊǳŎƘΩǎ ƳŜƳōǊŀƴŜ 
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C5b-9 membrane attack complex of complement Complement factor H  

Evidence for Complement Activation in AMD 

Sources:  Am J Ophthalmol 2002;134:411ς431. Proc Natl Acad Sci USA. 2005, 102(20), 7053-7054. 

Red channel is C5 which is present in large drusen in human eyes Red channel is C5 which is present in large drusen and RPE cells in human eyes 

RPE RPE RPE 

Drusen from the Eye of an 85-Year-Old Donor 
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The Potential Therapeutic Role of Zimura to 
Prevent/Slow Down the Progression of Geographic 

Atrophy (GA) in Dry AMD 
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Study Design 
Intravitreal Zimura was administered for a maximum of 5 injections at one of 
two dose levels (0.3 mg/eye or 1mg/eye) 
 
 
 
 
 
 

47 Patients Enrolled 
0.3 mg dose group (n=24) 
1 mg dose group  (n=23) 
 
 

0 4 8 12 16 20 24 28 32 36 40 44 48 Week 

Zimura Dosed 

*Uncontrolled safety trial; small sample size 

Zimura Phase 1/2a GA in Dry AMD ς Completed* 
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Zimura Phase 1/2a GA in Dry AMD ς Completed* 

*Uncontrolled safety trial; small sample size 

ÅSafety 
ҍNo Zimura related adverse events 
ҍZero incidence of wet AMD in eyes 

treated with Zimura 
 

ÅPotential efficacy signal(s) 
ҍPresence of a dose-response trend 
ǿƛǘƘ άƻƴ-ƻŦŦ ŜŦŦŜŎǘέ 

 
 

(n=24) 

(n=23) 
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Zimura Phase 2b GA in Dry AMD Clinical Trial ς Ongoing 

ÅPhase 2b, randomized, double masked, sham controlled clinical 
trial  

ÅCohorts: 
ҍZimura: 3 dose levels 
ҍSham 

Å~ 275 subjects will be treated with monthly study treatment 
(Zimura or Sham) for 18 months 

ÅPrimary Efficacy Endpoint  
ҍMean rate of change in GA over 12 months measured by fundus 

autofluorescence (FAF) at three time points 

ÅTop-line data expected in 2H 2019 
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Zimura, C5 Complement Inhibitor 
Wet Age-Related Macular Degeneration 
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ÅMajor market opportunity ς Unmet medical Need 
 
ÅAnti-VEGF monotherapy: 
ςShown to reach a ceiling effect 
ςMajority of patients do not reach a visual acuity of 20/40 or better 
ςIn the real world most patients lose vision over time  
ςPatients develop geographic atrophy over time 

 

ÅRole of anti-VEGF in Complement activation and atrophy 

ςVEGF increases Complement Factor H (CFH)  
ςCFH decreases complement activation 
ςAnti-VEGF increases complement activation 
ςPatients receiving anti-VEGF monotherapy may develop geographic atrophy 

 

ÅAdding Zimura to anti-VEGF therapy may improve the efficacy and 
safety of anti-VEGF 

Sources: N Engl J Med 2011;364:1897-908. N Engl J Med 2006;355:1419-31.  Ophthalmology 2013;120:2292-2299. Ophthalmology 2014;121:1092-101. 
J Clin Invest. 2017;127(1):199-214.  Ophthalmology 2015;122:809-816. Ophthalmology 2016;123:1751-1761. 

Development of Zimura in Combination with Anti-VEGF for Wet AMD 
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Anti-VEGF Decreases CFH Protein 

Source: J Clin Invest. 2017;127(1):199-214 

RPE cells incubated with VEGF showed a 
dose-dependent increase in CFH protein 

Anti-VEGF increases complement 
deposition in RPE cells 
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Intravitreal Anti-VEGF Treatment Results in Complement Activation 

Source: J Clin Invest. 2017;127(1):199-214 

Aqueous humor from 10 wet AMD patient eyes was sampled before and 48 
hours after a single intravitreal bevacizumab injection 
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Zimura Phase 1/2a Wet AMD ς Completed*  

*Uncontrolled safety trial; small sample size; subgroup analysis  

46% 47% 

60% 

0%

15%

30%

45%

60%

0.3 mg 1.0 mg 2.0 mg
n=13 n=15 n=15 

җ о-ETDRS Lines Visual Gain at Week 24 

%
 P

a
ti
e
n
ts 

 
 

ÅIncluded:  
ҍTreatment-naïve patients 
ҍAll CNV subtypes 
ҍPatients receiving six monthly 

doses of Zimura in combination 
with Lucentis® 0.5mg 
 

ÅSafety:   
ҍAll doses well tolerated; no 

safety concerns were identified 
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ÅPhase 2a open label clinical trial 

 
ÅN = ~ 60 subjects 

 
ÅObjectives:  
ςTo assess the safety of intravitreal Zimura administered in combination 

with Lucentis® 0.5 mg in treatment ƴŀƠve subjects with wet AMD 
ςDose ranging 
ςValidate results from previously completed Phase 1/2a  

 
ÅDuration: 6 months 

 
ÅTop-line data expected in late 2018 

 

Zimura Wet AMD Clinical Trial ς Ongoing 
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Zimura, C5 Complement Inhibitor 
Autosomal Recessive Stargardt Disease 

(Orphan Indication) 
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ÅOrphan disease ς High unmet medical need  
ςNo FDA or EMA approved treatment available 

 

ÅProgressive damage to the macula and retina caused by 
mutations in the ABCA4 gene  
 
ÅABCA4 gene makes a protein that normally helps clear away 

visual cycle byproducts inside retinal cells 
 
ÅLack of this protein leads to the accumulation of waste and 

complement activation leading to retinal cell death and loss of 
vision 
 

 
Sources:  The Journal of Biological Chemistry. 2011; 286(21): 18593ς18601. Proc Natl Acad Sci U S A. 2017; 114(15):3987-3992. Invest Ophthalmol Vis Sci. 2013;54:2669-2677. 

Development of Zimura in Autosomal Recessive Stargardt Disease 
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Gene Mutation: Waste Accumulation                MAC Accumulation X 
Complement inhibition may potentially lead to healthier RPE cells:  

Better ability to process and recycle the waste and therefore slow down the 
progression of Stargardt disease  

Waste Accumulation 

Waste Accumulation 

Energy Production 

Waste Management MAC Accumulation 

Cell Damage 

X 

X X 
X 

X 

Sources: FASEB J. 2004; 18(3):562-4. DǊŀŜŦŜΩǎ Arch Clin Exp Ophthalmol. 2002; 240:983ς988. Proc Natl Acad Sci U S A. 2006; 103(44):16182-7. Invest Ophthalmol Vis Sci. 2009; 50(3): 1392ς1399. J Immunol 2015; 
195:3382-3389. The Journal of Biological Chemistry. 2011; 286(21): 18593ς18601. Proc Natl Acad Sci U S A. 2017; 114(15):3987-3992. Invest Ophthalmol Vis Sci. 2013; 54:2669ς2677. ARVO 2016: #6592 ς D0363. 
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MAC Expression in Human RPE Cells Exposed to Rod Outer Segments   

Source: J Biol Chem. 2014.28;289(13):9113-20. 

ABCA4-/ - Rod Outer Segments Upregulate MAC in Human RPE Cells* 

HFRPE (HH VV EE) Exposed to Wild type Mouse Rod Outer Segments   

HFRPE (HH VV EE) Exposed to ABCA4-/ - Mouse Rod Outer Segments   

MAC = Red 

* (HH-VV-EE) HRPE cells  
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Albino Abca4-/ - Mice: Complement Inhibition Rescues Photoreceptors 

Expression of Complement Inhibitory Protein (CRRY) 

~2 fold decrease in  
bisretinoid accumulation 

~30% increase in the number  
of photoreceptor nuclei 

Normalized Complement Activity 

Source:   Proc Natl Acad Sci U S A. 2017; 114(15):3987-3992. 
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Complement Inhibition Rescues Photoreceptors 

AAV-Null 

BALB/c 
Uninjected Control AAV-CRRY 

30% Photoreceptor Rescue 

Representative retinal images from 1 Year old Albino Abca4-/ - or BALB/c Mice 

Source: Proc Natl Acad Sci U S A. 2017; 114(15):3987-3992. 
 

Abca4-/ -  
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ÅPhase 2b Clinical Trial 
ςRandomized, double masked, sham controlled clinical trial 
ςTwo arms:  
ÁZimura 
ÁSham 

ςN = ~ 120 subjects 
ςDuration of treatment: 18 months 
ςPrimary Endpoint: Mean rate of change in the area of ellipsoid zone defect 

measured by en face SD-OCT 
ςTop-line data expected in 2020 

 
ÅFoundation Fighting Blindness 
ς!ŎŎŜǎǎ ǘƻ CC.Ωǎ ǇǳōƭƛŎƭȅ ŀǾŀƛƭŀōƭŜ tǊƻƎ{ǘŀǊ ƴŀǘǳǊŀƭ ƘƛǎǘƻǊȅ ǎǘǳŘȅ 
ςPatient registry access to facilitate recruitment 
 

Zimura Stargardt Disease (STGD1) ς Ongoing 
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Å~$167 million in cash and cash equivalents as of 12/31/17 

 
ÅCash required to fund operations and capital expenditures 

during 2018 expected to range between $50 - $55 million*  

 
 

ÅSufficient cash resources to complete our ongoing Zimura 
clinical trials and current gene therapy research program 
 

 
 
*DǳƛŘŀƴŎŜ ŀǎ ƻŦ нκнтκму ŀƴŘ ŜȄŎƭǳŘŜǎ ŀƴȅ ǇƻǘŜƴǘƛŀƭ ōǳǎƛƴŜǎǎ ŘŜǾŜƭƻǇƳŜƴǘ ŀŎǘƛǾƛǘƛŜǎ ƻǊ ŀƴȅ ƻǘƘŜǊ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ /ƻƳǇŀƴȅΩǎ ŎǳǊǊŜnt clinical development programs.  
 

Strong Cash Position 
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ü Zimura  

VWet AMD Phase 2a ongoing 

VDry AMD  Phase 2b  ongoing 

VStargardt Disease Phase 2b ongoing 

V IPCV Phase 2a ongoing 

ÁPosterior Uveitis Phase 2a to initiate in 2018 

 

ü Gene Therapy 
VHorae Gene Therapy Center, UMass 

 
ü Business Development   
ÁFocused on gene therapy/therapeutics for treatment of 

orphan and/or age related retinal diseases 

Executing on Strategic Plan: Value Creation  


