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1(CJ) AGE-RELATED MACULAR DEGENERATION
Joseph A. Pruitt, O.D., M.B.A., FAAO
Riverside-San Bernardino County Indian Health, Inc.
2()] statistics
® #1 Cause of blindness in US among patients >55 years of age
®
® Disease of the elderly
¢ Thus “age-related”
e Present in 10% of individuals >52 years of age
* Present up to 33% when >75 years of age
3[E]) Statistics
® Approximately 1.7 million Americans >65 years of age have suffered some vision
loss from ARMD
®
® As many as 200,000 new cases of wet ARMD are diagnosed every year
4{CJ) Risk Factors
@ Increasing age (peak 75 to 85)
® Positive family history
® Hyperopia
® Whites > Blacks
® Light colored irises and hair
® Associated with solar radiation and retinal damage
® Smoking...
5{CJ) Smoking
® Smoking has consistently been shown to be a risk factor for onset and progression
of ARMD in several studies
e Nurses Health Study
02.5 fold increase in ARMD among current smokers
o2 fold increase for past smokers
oFormer smokers did not show decreased risk for ARMD up to 15 years after
cessation
029% of all ARMD associated with smoking
6(J) Smoking
¢ Pahologies Ocularies Liees a ['Age (POLA) Study
oGreater than 3 fold increased risk for late ARMD in current and former smokers
(o]
* Blue Mountain Eye Study
o4 fold increase in late ARMD among current smokers
o
O
® Bottom Line: DO NOT SMOKE!!!
7(C0) Prevalence
® Salisbury Eye Evaluation Study
* 3821 residents of Salisbury, MD

* Prevalence of blindness (20/200 or worse) among white individuals with ARMD
00.38% in 70-79 year olds
olIncreased to 1.15% in 80-84 year olds
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s[=l) Prevalence
@® Baltimore Eye Study
e 5308 individuals in east Baltimore

e The prevalence of ARMD (parameters not defined)
00.32% in white 70-79 year olds
62.9% in white patients > 80 year olds
o[ Prevalence
®
® Beaver Dam Study
e 4711 patients age 43-86
« Soft drusen in 20% of eyes
« Pigmentary abnormalities in 13.1% of eyes
* Dry ARMD in 15.6% of patients
e Wet in 1.2% ’
« Geographic atrophy in 0.6%
=] Prevalence o
® Framingham Eye Stud

® 5262 eyes
oDry ARMD in 3.2% of eyes
oWet in 0.2%
| Prevalence
® Chesapeake Bay Waterman Study
« 777 male Waterman >30 years old
®
085% had one or more drusen in the macula
oOnly 0.5% had wet ARMD
12(E&)| Pathophysiology
® Exact cause is unknown
®
» Older Theory
oDegeneration of RPE and formation of drusen as main players
oRPE cells are responsible for normal degradation of waste products for
photoreceptors
oIn older individuals, abnormalities in degradation process leads to accumulation
of byproducts within the RPE, which leads to the formation of drusen
1| Pathophysiology '
o]

(o]
oThese drusen and damaged RPE can lead to breaks within Bruch’s membrane,

which can then allow passage of vessels from the choroid into the retina

¢]
e]
oExact stimulus for neovascularization unknown ,
o
=J| Pathophysiology
® Newer Theory
®
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e ooks at vascular disorder with hemodynamic alteration from atherosclerotic
changes as etiology
oEssentially, thickening and weakening of vessels walls within choroid leads to
exudation of proteins and lipids into the macular in the form of drusen, as well
as decreased choroidal blood flow
oAlso leads to increased rigidity of eye
oThese factors cause breaks in Bruch’s membrane which makes it susceptible for
CNVM formation
oVEGF is released in response to relative ischemia of macula, providing stimulus
for neovascularization
15[CJ) Classifications -
® Dry or non-neovascular
* 80% of all cases
[ ]
® Wet or neovascular
®
® Geographic atrophy
®
® Choroidal Neovascular Memberanes
16({C])) Dry ARMD
® 80% of patients with ARMD have this form
® Characterized by:
® RPE disruption
* RPE hyperplasia
¢ Drusen to varying degrees
®Typically bilateral and fairly symmetrical
® Variable degree of loss of central vision
e Rarely reduced to legal blindness
® Color vision may also be compromised

- 17(CJ] Dry ARMD: Management

@ Primary goal is education and maximizing usable vision
®
¢ Education regarding signs of progression to wet
* Home monitoring (e.g. Amsler grid?)
* Followed routinely, every 3 to 12 months
* Maximize vision with best SRx, low vision devices, lighting and eccentric viewing

* Fluorescein Angiography and retina consult if threat of “wet” ARMD
oDecrease vision
oChange in metamorphopsia
[e]
¢ UV protection?
oVery controversial
oAppears blue light (and perhaps violet) associated with increased risk
#Slightly higher risk for blonde and red haired individuals
oAppears sun exposure prior to age 25 is most important
(o]
e Stop smoking!
e Supplemental vitamin therapy...
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13(3) Dry ARMD: Management
® At present, the mainstay of treatment hinges upon progression prevention via
vitamins, nutrition and lifestyle.
@®
* Rheophoresis, laser, anecortave acetate did not prove effective
1} AREDS: The Age Related Eye Disease Study
®
® Objective: To evaluate the effect of high-dose vitamins C and E, beta carotene, and
zinc supplements on AMD progression and visual acuity
e 11 center, double-masked study
* 3640 participants, age 55-80 years of age
* Average f/u of 6.3 years
21(E3) AREDS
® Patients divided into 4 categories based on level of ARMD
®
* Category I: early ARMD
oless than 5 small drusen (<63 microns)
* Category II: mild ARMD '
oMultiple small drusen
oSingle intermediate size drusen (63-124 microns)
» Category I1I: moderate ARMD
oOne large drusen (125 microns)
oExtensive intermediate drusen
oGeographic atrophy not centrally
e Category IV: advance ARMD
oMore than 1 large drusen
oGeographic atrophy centrally
22(CJ] Categorize the Dry ARMD
23\ Categorize the Dry ARMD
24([=| Categorize the Dry ARMD
25{) Categorize the Dry ARMD
26(=| Categorize the Dry ARMD
J| Categorize the Dry ARMD
]| Categorize the Dry ARMD
29(E) Categorize the Dry ARMD
30(i=d] Categorize the Dry ARMD
31(} Categorize the Dry ARMD
32(03} AREDS Results
® 25% decreased risk reduction in developlng advanced ARMD in categories III and
IV with antioxidants plus zinc
® 500 mg vitamin C
* 400 IU vitamin E
¢ 15 mg beta carotene
* 80 mg zinc
* 2 mg copper (*to prevent anemia)
33(J] AREDS Results
® @ 5 years in patients in Category III and IV
* Risk of progression to exudative AMD
oPlacebo 28%




I

|
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oAntioxidants 23%
oZinc 22%
o Antioxidants + Zinc 20%

e Risk of > 15 [etter vision loss
oPlacebo 29%
oAntioxidants 26%
oZinc 25%
oAntioxidants + Zinc 23%
34(J) AREDS Results
®@ Unable to show benefit for categories I + II
* Already low rate of progression to advance
* Thus no apparent benefit (approx. 80% fall in this group)
® No statistically significant effect on cataracts
® Unsure how long supplements should be taken
® Beta carotene associated with increased risk of lung cancer in smokers
e Substitution of other antioxidants (lutein) is unclear
¢ Length of being a non-smoker debatable
35(J) AREDS Results
® Did not evaluate the role of lutein
® Overall, the benefit is modest
_® All groups had progression despite treatment
36(=)] AREDS: 2003 update
® ARMD or cataract is associated with mortality
® Advance ARMD doubles the risk of death from cardiovascular disease
® Even AREDS participants with a few drusen had significant increased risk of death
® Supplemental zinc lowered the death rates
37(CJ) AREDS: Take Home
® Reasonable to suggest antioxidants plus zinc in patients in moderate to severe
ARMD
® Discuss with all patients with ARMD
® No proven benefit in early to mild ARMD
® Increased risk of lung cancer with beta carotene should be considered in smokers
and past smokers
38(CJ) AREDS II
® Enrollment concluded June 2008
@ Study concluded October 2012
® Results released 2013
®
® Specifically looked at the role of omega 3, fatty acids, lutein and zeaxanthin in
ARMD
39(C]) AREDS II
® Subject Characteristics at baseline
* Average Age: 73 y/o
® Sex: 43% Male; 57% Female
¢ Race: 96% White
¢ Education: 66% some college
¢ Diabetes: 13%
* Smokers: 50% former; 9% current



» AMD Status:
oBilateral large drusen — 65%
oAdvance AMD in 1 eye ~ 35%
40(=J) AREDS II
@® Formula Madification
®
e 10 mg lutein and 2 mg zeaxanthin

¢ 350 mg DHA and 650 mg EPA .
* No beta-carotene

*25 mg zinc
[ ]
41(CJ) AREDS II RESULTS
® Adding DHA/EPA or lutein/zeaxanthin to the original AREDS formulation (containing
beta-carotene) had no additional overall effect on the risk of advanced AMD

@ BUT...Trial participants who took AREDS containing lutein/zeaxanthin (only; not
DHA/EPA) and no beta-carotene had a slight reduction in the risk of advanced AMD
3] AREDS II RESULTS
® Why...?
@®

« Lutein, zeaxanthin, and beta-carotene, belong to a family of organic pigments
known as carotenoids
[ ] .
‘e Thus, the thought is betacarotene competes for absorption with lutein and -
zeaxanthin
43(EJ) AREDS II
@ A subgroup of participants with very low levels of lutein/zeaxanthin in their diet,
adding these supplements to the AREDS formulation helped lower their risk of
advanced AMD,
® Former smokers who took AREDS with beta- carotene had a higher incidence of lung
cancer
@® No significant changes in the effectiveness of the formulation when they removed
beta-carotene or lowered zinc
® )
44|El] AREDS II
' ® Take Home
» Lutein/zeaxanthin is an acceptable replacement for betacarotene
[ ]
e Lowering levels of Zinc did NOT affect effectiveness
oBonus: Given the age-group why else is this good?

[ ]
-Link between Zinc and Prostate Cancer
. : '
e Still @ ways to go....
7| Veteran LAST Study
(Lutein Antioxidant Supplementation Trial)
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® 12 month randomized, double-masked, placebo-controlled clinical trial
®
® 90 subjects: 86 men, 4 women
®
® August 1999 to May 2001
@®
® North Chicago Dept. of VA Hospital
46(]]) Veteran LAST Study
(Lutein Antioxidant Supplementation Trial)
® 3 groups
* Group I: 10 mg lutein
* Group II: Lutein + additional antioxidants and nutrients
¢ Group III: placebo
® Tested at baseline, 4 months, 8 months, and 12 months
e Macular Pigment Optical Density (MPOD)
¢ Glare Recovery (GR)
e Visual Acuity in LogMAR
e Contrast Sensitivity Function (CSF)
* ADLs, night driving, and glare recovery symptoms were evaluated subjectively
47(2] Veteran LAST Study Results
(Lutein Antioxidant Supplementation Trial)
®
® Promising results, but longer f/u needed
e Increase in MPOD with both Groups I + II
e Increase in visual acuities in Groups I + II and a decrease in Group III
e Decrease in subjective symptoms and increase in ADLs with Groups I + II
e Progression of ARMD undetermined
48] Progression of Age Related Macular Degeneration Study
® Mass Eye and Ear Infirmary
¢ | ongitudinal study designed to measure multiple risk factors for the progression of
ARMD
oObesity
oPhysical activity
oVascular status
¢ 261 patients with BVA 20/200 or better with dry ARMD in at least 1 eye
oMean age 72.8 years
oAverage follow-up time was 4.6 years
49J) Progression of Age Related Macular Degeneration Study
® Body Mass Index is a measure of body fat based on height and weight
¢ < 19: underweight
 19-24: normal
¢ 25-29: overweight
¢ >30: obese
@®
® Increased risk for ARMD progression with higher BMI (specifically above 25)
50(CJ) Progression of Age Related Macular Degeneration Study
@ Higher waist circumference was associated with an increased risk of progression
® Increased physical activity tended to decrease the risk for progression
» Vigorous activity at least 3x/week
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® Suggested an increase for progression among current and past smokers, but not
statistically significant
Sl[j Progression of Age Related Macular Degeneration Study
® No apparent association between ARMD progression and systolic blood pressure or
CvD
@ Higher levels of dietary fat were associated with the progression of ARMD to
advance stages and visual loss
o Specifically higher intake of vegetable fat, and animal fat to a lesser degree,
increased rates of progression
* Saturated, mono, poly and tran-saturated fats were also related to progression of
ARMD
oFood groups with high levels of these fats (especially baked goods,) were also
associated with higher rates of progression (except nuts)
52(E2] Progression of Age Related Macular Degeneration Study
@ Potential benefit of nut food group on progression of ARMD
* May be related to reservatol, a bio-active ingredient shown to have anti-oxidant,
anti-thrombotic, and anti-inflammatory properties
* May also lower total cholesterol and protect against coronary artery disease (CAD)
and atherosclerosis due to doses of vitamin E, copper, magnesium and fiber
53(=) Progression of Age Related Macular Degeneration Study
® Suggests a protective effect of fish intake
* Especially among individuals with lower linoliec acid intake
oRelated to omega-3 fatty acids
. oOmega-3 fatty acids are found in high concentration in the retina
® Also suggests increased meat intake is associated with increased risk
7] Progression of Age Related Macular Degeneration Study
. @Fruits, vegetables, vitamins and carotenoids
* Intake of vitamins or carotenoids, either from diet or supplementahon NOT
strongly related to ARMD risk
» NO association between vegetable intake and ARMD risk
* HOWEVER, fruit intake was inversely related to ARMD risk, particular wet
olIncreased fruit intake = decreased risk of WET ARMD, but NOT early dry ARMD
o oEffects greatest with bananas and oranges
23| Progression of Age Related Macular Degeneration Study
©® Take home:
» Statistically significant trend for an increased risk of progression to advance ARMD
with:
o higher BMI
o larger waist-circumference
o higher waist-hip ratio
* Possible benefit with increase physical actnvnty
* Fatty + processed = Bad
e Nuts, fish, bananas & Oranges = Good

56(E) Other Study Summary: Statins

® Statin use
» Data from 2 studies showed an inverse association of statins and ARMD (27 and
28 subjects; very small)
¢ Beaver Dam Study: retrospective
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02780 participants age 48-91 followed for 5 years
oStatin use not statistically associated with the prevalence, incidence, or
progression of ARMD
oPOLA and Amsterdam study concur
57(C)] Other Study Summary: Statins
® American Journal of Ophthalmology: April 2004
e Looked at 326 patients with ARMD at San Francisco VA Hospital Eye Clinic from
1990 to 2003 ‘
¢ Found decreased rates of CNVM among patients with ARMD who used statins or
aspirin
58(C) Other Study Summary: Aspirin
@ Rationale: Laboratory studies show that the choroidal blood flow of eye with ARMD
is impaired
®
» Therefore, if vascular disease is a contributory factor, then aspirin (and the like)
decreases ARMD risk, right...?
®

59(CJ)) Other Study Summary: Aspirin
® Physicians Health Study I (PHS1)
» Results showed a statistically non-significant 23% reduced risk of ARMD during
the 5 year period
* Did find a significant reduced risk of ARMD among men who also reported HTN at
baseline
» Disputed previous studies that associated increased risk of hemorrhage with
aspirin use
e Many shortcomings...
oMale
oHealth conscience
oCardiovascular disease was the focus; thus trial stopped after 5 years due to
there being a 44% reduction in 15t MI risk
60(=] Other Study Summary: Anti-Inflammatories
® Many researchers feel inflammation plays a prominent role in ARMD
e Histochemical evidence suggests an inflammatory component in drusen formation
®
® Therefore, will oral anti-inflammatories help?
¢ Evidence unclear and/or conflicting; further studies indicated
61(C]) Wet ARMD
@ If left untreated, prognosis is poor

e One study showed 41-64% of untreated eyes lost 6 or more lines of acuity
020/20->20/70 or worse
o]

e Average visual acuity ranged from 20/160 to 20/320

62((J] Wet ARMD: Treatment
® Macular Photocoagulation

® Macular Photocoagulation Study 1986
oAt 3 months 20/320 with treatment vs. 20/200 untreated
oAt 24 months 20/320 treated vs 20/400 untreated

10




e Treated eyes decreased an average of 3 lines from baseline vs. 4.4 without
treatment
oHowever, treated eyes decrease was immediate
» Long-term modest benefit must be weighed against immediate loss of vision
63(El] Wet ARMD: Treatment '
® Photodynamic Therapy (PDT)-
O]
* 2-step procedure
oIV administration of photosensitizing agent (Visudyne)
oActivation with a laser light source
¢ Power of 600 mW/cm3
 Duration of 83 seconds
[
* FDA approved late 1999/early 2000
64(=l) Wet ARMD: Treatment
® Photodynamic Therapy (PDT)
® ,
e Patients still lost vision, but less than observation
» Marked a step forward in ARMD treatment
* By and large taken over by VEGF treatments
oSome specialists still consider PDT a viable individual option, as well as, in
conjunction with anti-VEGF or intravitreal steroids

-

[ ]
65(E3) Wet ARMD: Treatment
® Anti-Angiogenic Agents
* Latest therapies are looking at inhibiting vascular proliferation while preventing
damage to photoreceptors '
* Various agents are used as intravitreal injection
oMacugen (pegatanib sodium) Dec. 2004
olucentis (ranibizumab) June 2006
oAvastin (bevacizumab) not FDA approved
. oElyea (aflibicert) Nov. 2011
1| Wet ARMD: Treatment
® Anti-Angiogenic Agents
* Macugen
oAnti-vasoactive endothelial growth factor (VEGF) aptamer
oFDA Approved December 2004
* Commercially available February 2005
[
oVISION Study
» Intravitreal injections of 0.3 m, 1.0 mg, and 3.0 mg every 6 weeks for 48
weeks (8 total injections)
-70% loss < 15 letters compared to only 55% without treatment
-33% maintained or loss vision with treatment compared to 23% without
. treatment
6707 Wet ARMD: Treatment
® Anti-Angiogenic Agents
* Macugen
oNo longer the agent of choice due to newer agents

11

3/15/2017

10




*Most notably Avastin, Lucentis and now Eylea
[ ]
oMust be injected every 6 weeks for 2 years
*8-9 injections/year may be indicated
¢ Cost: VA medication = $780; most other places $1200
63{C]] Wet ARMD: Treatment
@ Anti-Angiogenic Agents
®
e [ ucentis
oAntibody fragment which blocks VEFG activity
e Less specific that Macugen; thus likely more efficacious
[ ]
oFDA Approved June 30, 2006
69(C]) Wet ARMD: Treatment
® Anti-Angiogenic Agents
e | ucentis
®
oANCHOR Study (classic CNVM)
2 year Phase 3 randomized study
-94% of patients treated with 0.3 mg had stable or improved vision compared
to 64% with Visudyne
-36% had gain of 15 letters or more
- Average acuity gain was 11.3 letter compared to only 3% with Visudyne
70(CJ) Wet ARMD: Treatment
@ Anti-Angiogenic Agents
e L ucentis
[ ]
oMARINA Study (minimally classic/occult)
*95% of treated patients versus 62% of controls had less than 15 letter loss
»25% of treated patients versus 4.6% of controls had 3 line gain
e At 2 years, 6.6 letter gain with treatment versus 14.9 letter lost without
71[E)) Wet ARMD: Treatment
®@ Anti-Angiogenic Agents
e | ucentis
oAdditional studies, PRONTO and PIER, looking at alternative dosing schedules
*PRONTO: 1 injection/3 months, then inject based on clinical and/or OCT
findings
*PIER: 1 injection/3 months, then inject every 6 months for 2 years

oResults were very similar to original studies (especially with PRONTO
[ ]
72(CJ] Wet ARMD: Treatment
® Anti-Angiogenic Agents
¢ | ucentis
[ ]
oStudy results better than Macugen
e First time an improvement of vision was seen (<pun intended)
oRecommended injection: every 4-6 weeks x 2 years
oCost: ~$2500 for medication alone

12
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73([E] Wet ARMD: Treatment
® Anti-Angiogenic Agents
* Avastin
[ ]
oCurrently FDA Approved for the treatment of metastatlc colorectal cancer and
certain lung cancers : S
e Parent drug of Lucentis
e Initially thought to be too large to penetrate the retina
74(C3] Wet ARMD: Treatment
® Anti-Angiogenic Agents
* Avastin
®
oFirst report of intravitreal injection in May 2005 -
oFirst case report published in July 2005
oWithin 6 months, global acceptance and widespread clinical use
* Despite lack of large scale studies regarding efficacy, safety and dosing
£l Wet ARMD: Treatment '
® Anti-Angiogenic Agents
» Avastin
L ]

o#1 advantage is cost
e ~$15-50 per 0.3 ml injection
* 1/40 cost of Lucentis
L ]
oThe Kicker...? .
Both are made by the same pharmaceutical company!
=) Wet ARMD: Treatment
® Anti-Angiogenic Agents
» Avastin

oIssue is there are no large prospective study to judge its efficacy and safety
e Systemically, thrombolytic events are a concern
o]
oDespite the controversy is widely used
- 77(E3) Wet ARMD: Treatment
® Anti-Angiogenic Agents
» Avastin
[ ]
oNo studies yet to determine proper dosing
* Most often, 1 injection/3 months
*The repeat FA/OCT and evaluate for additional treatments
* Also, no history of myocardial infarction or CVA within 6 months
. ,
oPatient must be informed of its off- label use
78{E] Avastin or Lucentis?
® Complications of Age-Related Macular Degeneratlon Treatment Trial (CATT)
* NEI/NIH sponsored trial
» First year results released May 1, 2011 (NEIM)
* 1208 patients randomized
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oLucentis with 4 week dosing
oAvastin with 4 week dosing
ol.ucentis with variable dosing (PRN)
oAvastin with variable dosing (PRN)
79(2] Complications of Age-Related Macular Degeneration Treatment Trial
(CATT): 1 Year Results
® Equivalent effects on visual acuity with same administration
e | ucentis monthly 8.5 letters gained
e Avastin monthly 8.0 letters gained
e Lucentis PRN 6.8 letters gained
e Avastin PRN 5.9 letters gained
® Lucentis PRN = Lucentis monthly
® Avastin PRN vs. Avastin monthly = inconclusive
80(C3) Complications of Age-Related Macular Degeneration Treatment Trial
(CATT): 1 Year Results
@ Central Retinal Thickness
e Greater effect in Lucentis monthly group (196 micron decrease) than in other
groups
0164 micron Avastin monthly
0168 microns Lucentis PRN
0152 microns Avastin PRN
¢ Fluid on OCT
oAt 4 weeks, no fluid in 27.5% of patients with Lucentis vs. 17.3% with Avastin
oAt 1 year, no fluid in 43.7% Lucentis monthly and 19.2% Avastin PRN
81(2) Complications of Age-Related Macular Degeneration Treatment Trial
(CATT): 1 Year Results
® Adverse effects
®
¢ When dosing regimens combined, slightly more serious adverse events in Avastin
group :
024.1% for Avastin
019.0% for Lucentis
oRisk ratio 1.29 for Avastin as compared to Lucentis
82(CJ) Complications of Age-Related Macular Degeneration Treatment Trial
(CATT): 1 Year Results
® Average cost for first year treatment:
®
® $23,400 for Lucentis monthly
* $13,800 for Lucentis PRN
e $595 for Avastin monthly
* $385 for Avastin PRN
83(CJ) Complications of Age-Related Macular Degeneration Treatment Trial
(CATT): 1 Year Results
® Summary
e Vision with Lucentis vs. Avastin relatively equal over course of first year
oSome evidence of more effect with Lucentis on anatomical structure (i.e. greater
retinal thickness on OCT, but did NOT correlate with improved visual function)
oSome hint that less systemic events with Lucentis
o SIGNIFICANT cost differential

14
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84[[J} Complications of Age-Related Macular Degeneration Treatment Trial
(CATT): 1 Year Resulits
®1 year conclusion:
@®
oAvastin wins most of the time, with select cases benefiting from Lucentis
85 ()] Complications of Age-Related Macular Degeneration Treatment Trial
(CATT): 2 Year Results
® At the end of 2 years, both had similar effects on vision when the dosing regimen
was the same
* Mean gain in acuity, proportion gaining or losing 3 lines, and percentage better
than 20/40 were all equivalent -
® Mean gain slightly better for monthly vs. PRN by 2.4 letters
® Rates of death from thrombotic events similar
® Adverse events higher with Avastin (39.9%) than Lucentis (31.7%)
3| Complications of Age-Related Macular Degeneration Treatment Trial
‘(CATT): 2 Year Results
® Geographic Atrophy most in Lucentis monthly, but more in both monthly
®
® Less fluid at 1 and 2 years with Lucentis
* Which resulted to 0.6 more injections with Avastin in 2nd year (1.5 more over the
whole 2 years)
=l Avastin or Lucentis?
® A randomized controlled trial of alternative treatments to Inhibit VEGF in Age-
related choroidal Neovascularization

* IVAN Study
88{i=l) IVAN Study
®1 year
@® United Kingdom
@610 patients
® Avastin vs. Lucentis, monthly vs. PRN
® Looked at:
* Near visual acuity
* Reading speed -
* Quality of life
¢ Serum samples of VEGF Concentration
89(x)] IVAN Study: Results
@Final VA was 2 letters in favor of Lucentis
® Monthly vs. PRN difference was negligible
® No real difference in reading speed or quality of life
® Angiographic and topograpic findings favored monthly administration
® Serum Concentration lower with Avastin =~
© Safety relatively the same
® Switching all patients from Lucentis to Avastin would save UK approximately $132
__ million annually
90(k=d] Eylea

®Eylea (aﬂlbercept)
®

® Latest anti-Vegf agent for treatment of wet AMD
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®

® Regeneron Pharmaceuticals

@®

® FDA approved November 2011
91[=] Eylea ,

@® Approved for:

* Wet Age-related Macular Degeneration (AMD):
o]
» Macular Edema following Retinal Vein Occlusion (RVO):
@
« Diabetic Macular Edema (DME) and Diabetic Retinopathy (DR) in patients with
DME:
®
92(J] Eylea
® View 1 Study:
[ ]
* 95% of patients receiving 2 mg every 2 months achieved maintenance of vision
vs. 94% with Lucentis monthly
[ ]

* 7.9 letter mean improvement of vision (vs. 8.1 with Lucentis monthly)
93(J] Eylea :
® View 2 Study:
[ ]
® 95% of patients receiving 2 mg every 2 months achieved maintenance of vision
vs. 94% with Lucentis monthly
L]
* 8.9 letter mean improvement of vision (versus 9.4 with Lucentis monthly)
94{E]] Eylea
@ Adverse events were minimal with most common conjunctival hemorrhage, eye
pain, vitreous floaters, cataract and increase IOP
®
® System events included falls, pneumonia, myocardial infarction, atrial fibrillation,
breast cancer, and acute coronary syndrome (no difference between study arms)
95{CJ] Eylea
® Cost
[ ]
* ~$1,850 per injection, with injection every 2 months
[ ]
e Therefore 2 of Lucentis monthly
9%(7)) Other Therapies...?
®
®
® As of July 2013, there are 936 studies evaluating AMD
®
97(CJ] FoVista
® Anti-PDGF agent

e Platelet Derived Growth Factor
[ ]
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@ Theory is that when used in conjunction thh anti-Vegf agents there will be a
synergistic effect
@®
® Ophthotech
e Currently in Phase III clinical trial
98[:! FoVista
 @Initial phase 1 trial to show safety

L ]
® 59% had improvement of three lines or more

L

@ Phase 2b study: 449 patients
® ‘
e FoVista/Lucentis combination gained 10.6 letters at 24 weeks, versus 6.5 with

Lucentis alone

0-62% additional benefit
Jj FoVista
@ First study results were BETTER THAN Lucentis’
® :

oFoSho
]| ARMD/DNA Connection

® ARMD is a genetic disease with known markers responsible for 70% of the
population attributable risk
®
¢ The other 30% is environmental/lifestyle
101[—| Major Genetic Factors
® Complement H Factor (CHF)
» Single most important genetic component
o CHF Y402H
© ®@ARMS,/HTRA;
® Second most important gene in. ARMD .
@G,
* Another component of the complement system
@ND,
» Mitochondrial oxidative phosphorylation molecule
102(] Macula Risk Score _
‘ @ The Macula Risk genetic test incorporates all the known genetic predictors of AMD
progression
®
_ ®The test stratifies individuals into 5 risk groups
103% Macula Risk Score
104|k=J| Macula Risk Score
 ® Macula Risk testing is recommended based on presenting AREDS ARMD score:
®.
1) Macula Risk Score
® Management recommendations:
®
106 (] VEFG Eye Drops
- @ATG3: a topical eye drop for treatment of wet ARMD

16
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e Phase II trial will enroll 330 patients to receive 2 concentrations of ATG3 bid vs
placebo for 48 weeks
® Gate Study by Alcon
e Phase III study evaluating AL-8309B as topical ocular treatment for geographic
atrophy secondary to ARMD
107(CJ) VEGF Eye Drops
® Pazopanib
¢ FDA Approved for renal cell carcinoma
* Treatment for wet ARMD

®OT-551
e Anti-angiogenic drop being investigated for geographic atrophy
* Recent study showed it to be ineffective
108(CJ]) Oral Fenretinide
® What is Fenretinide?
o Synthetic Retinoid Derivative

@® RetinPhase II study underway for treatment of advance geographic atrophy from
ARMD
®
® Theory is that the medication prevents delivery of retinol to the eye, which reduces
retinol derived metabolites (A2E) that are toxic to the RPE and photoreceptors
®
® 2 year study which is looking primarily at lesion size
0300 mg and 100 mg capsules taken once a day after evening meal x 24 months
109{2)] Oral Fenretinide
® 2009 American Academy of Ophthalmology Meeting
® .
e At 18 months, lesions in 300 mg group showed 45% less growth than placebo
0100 mg looked most protective against growth of small lesion (< disc diameter)
300 mg against all lesions
[0}
e Conversion to wet ARMD occurred less in 100 mg (6%) and 300 mg (7%) groups
vs. placebo (13.4%)
[
e Granted “fast-track: designation by FDA
110{CJ] Oral Fenretinide.
® May 2011 Association for Research in Vision and Ophthalmology (ARVO)
* 43% patients on 300 mg had decreased lesion size by 60%
* 30% growth with treatment vs. 50% growth with placebo
e Loss of 6 letters over 2 years vs. 11 letters with placebo
* May also reduce incidence of CNVM
022% with placebo vs. 13% with treatment
111(C7]] Copaxone
® Copaxone (glatiramer acetate) is a immunomodulary substance which has been
proven to be safe and effective in treating neurodegenerative diseases, such as MS
® Phase 1II study will investigate if a weekly vaccination can stop the progression as
well as conversion of dry to wet ARMD
* New York Eye and Ear Infirmary

18
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112(EJ] Ciliary Neurotrophic Factor (CNTF) Intraocular Implant: NT-501
® Recent study of patient with geographic atrophy
® :

* After 12 months, 96.3% of high-dose group had stable vision vs. 75% with
sham/placebo

¢ Also showed increase in retmal thlckness in treated group at 12 months
113(E3) Stem Cells
® Transplantation of fetal RPE cells has been performed in patients with CNVM and
geographlc atrophy
® .
@® Promising results, but many researchers feel widespread use may be decades away
114(FF) Radiation
® Beta Radiation with Avastin
®
o CABERNET study

* Looking at combining local application of epiretinal beta radiation with Avastin

o1 year: mean improvement of 19 letters with 39% gaining 3 lines or more
067% of patients were stable after initial treatment only
*2 injections plus radiation with vitrectomy
] Radiation
® MERITAGE Study

* 53 patients with ARMD that required frequent VEGF injections

[ ]
* Pars Plana Vitrectomy with single 24-GY dose fEMB (epimacuar brachytherapy)
116(=J) Radiation
® Results
e After 1 treatment, 81% had stable vision
¢ Mean of 3.29 treatments in 12 months
oOn average 12.5 injections prior to study
* Mean change in acuity: -4.0 letters
* Mean OCT CRT increased by 50 microns
» Stable VA in most patients and may reduce the need for frequent treatments
117\] Others
@ Effect of Saffron Supplementation on ARMD
®
® Transcorneal Electrical Stimulation Therapy for Retinal Disease
® .
® Effect of Lutein-Enriched-Egg Beverage on ARMD
| Implantable Miniature Telescope (IMT)
® FDA Approved July 2010 for patients with end-stage ARMD

®Two Models
®2.2X
®2.7X

18
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119(0J] Implantable Miniature Telescope (IMT)
® Study
¢ 219 patients
075% improved from severe or profound impairment to moderate impairment
oAverage visual acuity improvement: 2 lines

e Complications
oCorneal Edema (9.2%)
oCorneal Decompensation (6.9%)
oCorneal Transplant (4.1%)
120(J] Macular Degeneration
® As stated before....

® There is still quite a ways to go
L

e As of 9/3/2015, # of trials returned on a search for “"Macular Degeneration” on

clinicaltrials.gov...?
[ ]

1,212

20
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"AGE-RELATED
MACULAR
DEGENERATION

Rlsk Factors

[} Increasmg age (peak 75 to 85)

@ Pasitive family history

®.Hyperopia’

© Whites > Blacks

® Light colored irises and hair -

@ Associated with solar radiation.and .’
retinal damage
Smokm.. E

Prevalence -

© Salisbury. Eye Evaluation Study
o 3821 residents of sahsbury, MD -

o Prevalence of blindness (20/200 or worse)
among white individuals with ARMD
" 0 0,38%in 70-79 year olds
" o Increased to 1,15% in 80-84 year olds

' 'st'a'ti's;tié:é o

@#l Cause ‘of bllndness inUS among
pahenls >55 years of age

® Disea;)e of the elderly,’
" o Thus “age-related"
" a Present In 10%. of individuals >52 years of

age ' .
"“o'Present up o 33% when >75 years of age

S_mdking ‘

® Smoking has consistently been shown
tobe a risk factor for onset and )
progress ion of ARMD in several studies
° Nurses' ealth Study

‘o 2.6 fold increase in ARMD among cunent
smokers

o 2fcld increase (or past smokers -

> Former smokers did not show decreased fisk
** forARMD up to 15 years after cessation . _-,

o 29% of all ARMD assaciated with smokifig;

Prevalence - -

© Baltimore Eye Stidy
o 5308 [ndividuals in east Ballimore

o The prevalence 6f ARMD (parameters not
defined) .
© 0.32% In white 70-79 year olds
o 2.9% in white patients > 80 year olds.
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. Statlstlcs

[c] Approxlmately 1 7 million Amencans >65: .
years of age have suffered some. vnsmn
loss from ARMD

@ As many as 200, 000 new cases of wet
ARMD are dlagnosed every year :

Smokmg

s Pahologies Ocularies Liees a IAge (POLA) -
cSludy | c
« Greater than 3 fold increased risk tnrlate
*" ARMD in current and former smokers

4 Blue Mountain Eye Study

- o 4foldincrease in Iate ARMD among current
* smokers:

‘e Bottom Line: DO NOT SMOKE

PrevalénCe

@ Beaver DEN] swdy
© 4711 patients age 43-86
o Soft drusen in 20% of eyes
- o Pigmentary abnormalities in 13.1% of eyes
o Dry ARMD in 15.6% of. patlenls ) '
o Wetin 1.2% .
o Geographic .atrophy in 0.6%




© 5262 eyes
" o' Dy ARMD in
& Wetin 0.2%

These drusen and damaged RPE can lead 1o .
“breaks within Bruch's membrane, which can.
thenallow pamge of! vessels ﬁcm the

chumxd into the retina . 7

o'Exact stimulus for nenvasr:ulanzahnn
unknown

[] BD% of, palnenls wnlh ARMD have lhis form
® Characterized by: -

o RPE dlsmpllnn

o RPE hyperplasia

o Drusen fo varying degrees
© Typically bilateral and fairly symmemca!
® Variable degree of loss of central vision

o Rarely reduced {o legal blindness
"~ ® Color vision may also be comp:

© Chesapsale Bay Waterman Study'* ¢
" '@'777 wale Waterman >30 years.old -

:B5% had one or more drdsen i
+ 1o Only 0.5% had wet ARMD

Essentially, ﬂukenmg ‘and weakenmg‘ufvessels walls

vithin choroid feads to exudation'of proteins and lipi ipids:
into the'macular in the form of. drust ]
decreasednhnmlda! blood flow. -

“These factors cause breaks in Bruch’ membrane Vi
E -makesit susceptible for CNVM formation
i 1o'VEGF. is released iy respnnse 1o relative

" ‘o Primary goal Is educationand
" -maximizing usablg vision

° Educallnn regardlng signs’ ofpfnbn:ﬁslnn o
wel
"o Home monllorlng (e. .Amslergrid?) e
o Followed routinely, évery 3 to 12:months : .

"+ o Maxirize vision wilh'best SRx, low vision'
davices, Ilghllng antl eccentric viewing.

22
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o RRE cells are msponslbla for nmma| degmdaﬁnn d

of waste pmducts for photoreceptors
o-In. nldqr individuals, abnormaliies in degmdauon
<. .process leads to accumulation of byproducts
within.the RPE, which {eads to the formation of

Dry ARMD Management

ce Fluorescsln Anglngmphy and retina cunsult IHhmal
- ofwett ARMD )

o Demaase viglon- *
' o'Changein melsmolphopsla

UV protection? *
o Very conlroversial

Appea;s bluakllghl (end pamaps vmlel) assoclaled wnlh E

"+ Shghtyhighor sk for blondo and red haired indiiduals -

s Appears stn exposure pnnrla age 25ismost vmponam '

° Slopsmnklng'
.° Supplemen!al vitamin merapy

I I IS0
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AREDS TheA e Related E e’
o y AREDS

: Disease Study : ] ) } : _

‘@ At present, the mainstay of treatment . . ", ©® Palionts divided into 4 categories based an level of

hinges upon progression-prevention.via © Objective: To evaluate the effect of high- :
vitamins, nutrition and lifestyle. dose vitamins C and E, beta carotene, Catenl early ARMD -

. N > Less than 5 small d 63 il

) . .. and zin supplements on AMD . : o & Lessthan 5 smal chusen (<63 ilcrons)

o Rheophoresis, laser, anecontave acetate did " : " ..progression and visual acuty o a gullllplelz ?mall :lrulsen‘z p s ram

ot prove effective. . " . a 17 center, double-masked study ~ - .7, . 2 Sl rameclte sl duser (3124 i) .
T : ' = 3640 participant: age 55 80 years of age - o Onelarge drusen (125 microns)
Y ¢ . o Extensive Intermediate drusen
- o .Average flu of 6.3 years - - ) "~ o Geographic atrophy not cenlrally
. . - © Cateqory IV; advance ARMD
o More lhan 1 lalge drusen

- Dry ARMD: Managemént .

vCategori}»_e,thve Dry ARMD ',Cétegorize the Dry ARMD O Categbr,izé the Dry ARMD.

Categofize the Dry ARMD : Categorize the Dry ARMD : : ; ‘ Catégorize the Dry ARMD

21p2 21800
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AREDS Results
" © Unable to show benerlfor calegunes I+ II
o Already low rate of progression to advance - .
. @ Thus no apparent benefit (approx. 80% fa!IInthIs
group)
© Nostatistically significanteffecton catamcts
" ® Unsure how long supplemems should be taken
! ©'Betacarolene associated with increased risk 0

lung cancerin smokers
° Subsuluhon of other antioxidants (Inleln)I

e e o

AREDS Results

e Dignot evaluate the mle fluleln :
- @ Overall;the benefitis modest _ . : o
< All groups had pmgresslun desplle R @ AdvanceARMD doubles the risk of
lraalment R : . . death from cardiovascular.disease -
X ' : .. ® Even AREDS participants.with afew
v ’drusen had signif cant increased risk of

Supplemenlal zlnc Iowened lhe deal

24
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AREDS: Take Home
® Reasonable to suggest antioxidants plus

zinc in patients in moderate to severe
ARMD

® Discuss with alt patisn’(s with ARMD
@ No proven benefit in early to mild ARMD
® Increased risk of lung cancer with beta

carotene should be considered in
smokers and past smokers ~

AREDS I
® Formuta Modification
‘e 10mg lutein and 2 mg zeéxanlh‘m .
=350 mg DHA and 650 mg EPA
o No beta-carotene

© 25 mg zinc

AREDS lI

®A subgroup of pammpants with very low

levels of lutein/zeaxanthin in their diet,
adding these supplements to the AREDS
formulation helped lower their risk of
advanced AMD.

. @ Former.smokérs who took AREDS with

beta-carotene had a higher incidence of
lung cancer

® No significant changes in the effectiv

of the formulation when they remo!
beta-carotene or lowered

AREDS Il -

© Enrollment congluded June 2008
® Study concluded October 2012
® Results released 2013

[c} Speciﬁcalfy looked at the role of omega
3, fatty acids, lutein and zeaxanthin in
* ARMD -

AREDS Il RESULTS

©Adding DHA/EPA or lutein/zeaxanthin to
-the original AREDS formulation
(containing beta-carotene) had no
additional overall effect on the risk of .
advanced AMD

L BUT... Trial participants who took

AREDS containing lutein/zeaxanthin
(only; not DHA/EPA) and no beta

: carotene had a slight reductlon in
risk of advanced AMD

AREDS Il
® Take Home ‘

o Luteln/zeaxanthinis an acceptable replacement
for betacarotene

o Lowering Ievels of Zinc did NOT affect
effecti
o Bonus: Given the age-group vy else is this
good?

« Link betwaon Zinc and Prostate Cancer

o Stillaways togo....

25

"AREDSII
~ @ Subject Characteristics at baseline .
o'Average Age: 73 y/o .
o Sex: 43% Male; 57% Female
< Race: 96% White
© Education: §6% some college
= Diabetes: 13%
° Smokers: 50% former; 9% current -
o AMD Status:”

o Bilatéral large drusen — 65%
o Advance AMD in 1 eye —35%

AREDS Il RESULTS
’..@Wh_y.“?' . v

utein, zeaxanithin, and beta-carotene,
belung to a family of orgamc plgments -
known as’ carotenotds .

o Thus, the thought is betacarolene competes.
- for absorption with lutein and zeaxanthin

" Veteran LAST Study

(Lutein Al Anthxndant Supplemeniallon
Trial)

® 12 month randomlzed double-masked, v
placebo-controlled clinical trial

© 90 subjects: 86 men, 4 women
® Auguist 1999 to May 2601

® North Chicago’ Dvepf. of VA Hospital,

3/15/2017




=\eteran LAST-Study-
-(Lutein Antioxidant Supplementahon

. Trial)..
©:3 groups ;
;e Craupl: ﬂ)mglmin B
tile G'x[upll Lutein +additional anho)adants and

o, Group (II: placebo.

® Tested.at haseline, 4 munlhs ; 8 momhs. and

12 months.
3 '.e ‘Macular PAg
;" "e Glate Recovery {GR) " :
 Visual Acuity in LogMAR
»a Carnras\ Sensllmty Function (CSF)
e ﬁ diving,
\lare ev uated subje

':Progresswn ofAge'l Related
. Macular Degeneratlon Study

measure of budy
fat based on height: and wexght ;
o <19: undelwerghl
: °1B-24 normal ..
©25:20: ovelwenght ;
“0,>30: obese "

- @ Increased risk for ARMD progression .,
. wnh higher BMI:(specifically. abowaﬂs

man—-m— mm-ﬂf?‘ ST

Progression.of Age Related
‘Macular Degeneration Study

® Potential benefit of nut food group un

progression of ARMD + *

o May be relaled to reservatol, a bio-active . -
ingredient shown to have anti-oxidant, anti-
thrombotic, and anti-inflammatory propertles

o May also lower total cholestero) and protec!
against coronary artery disease (CAD) and
atherosclerosis due to doses. of vitaminE, .
copper, magnesium and fiber

Promlémg resuits. butlonger fiu nee

o Incréase in MPOD with both Groups' 13+ 11

o Increase in visual acumes inGroups i
“and @ decrease in Gmup n

o Decrease:In subjective symptoms and
" increase in ADLS with Groups | + n' s

o Progression'of ARM ndetermined

. Progres jon of Age Related

@ gher walst cn'cumference was'
: assnmated with;an mcreased nsknf

:among current and past smokers,:
‘not statistically significant. -

"-Progression of Age Related
Macular Degeneration Study
-® Suggests a protecllve effecl of fi sh

intake
" o'Especlally. among Individuals wilh lnwer
-linollec acld intake
oRelated to omega-3 fatty aclds
. 0.Omega-3falty aclds are foundin high
* .~ concentralionin the retina

. ©Also suggestsincreased meat intake is

assoclated with'increased risk

26
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o LnngIludInal study deslgned to measure
mulliple risk:factors for the progression of.
RMD : P
"o Obeslly *
- Physica}

Progress niof A e*Rela d

) Macular Degeneration Study.

® No apparentassocrauon betweenARMD
stol

baked goods,) viere also.

‘Macular Degeneratlon Study -,

@ Frults, Vagelahles vitamins and caroteriol
o Intake of vilamins or carotenolds, either from die
g orsupplemenmllnn NOTstrungly related to
« ARMD risk
- o.NO assnnlallnn he:wean vegelahle Inlake and
CARMDrisk. i
° HOWEVER fruit intake was: inversely relaled to
ARMD.risk; particular wet:
o Increased frult intake = decre
ARMD, but NOT eatly dry ARMD _ '



[

Progressfoﬁ of A'Qe Related
Macular Degeneration Study

‘® Take home:

o Statistically S|gnlﬁcant trend for an increased
risk of progression to advance ARMD with:
o higher BMI
o’ larger waist-¢ circumferénce
o higher waist-hipratio

o Possible benefit wnh increase physical
achvnly

o Fatty + processed = Bad

o Nuts, fish; bananas & Orange: 00d

Other Study Summary:

- Aspirin

® Rationale: Laboratory studies show that:
the choroidal blood flow of eye with
" ARMD is impaired

o Therefare, if vascular disease is a
contributory factar, then aspirin (and the like)
decreases ARMD risk, right...?

Wet ARMD

® If left untreated, prognosis is poor

o One slud'y showed 41-64% of untreated
eyes lost 6 or more lines of acuity
© 20/20->20/70 or worse

" o Average visual acuity ranged from 20/160 le
20/320

Other Study Summary: Statins
® Statin use
o Data from 2 studies showed an inverse
association of statins and ARMD (27 and 28
subjects; very small)
= Beaver Dam Study: retrospective
© 2780 pénicipan\s age 48-91 followed forS
years

o Statin.use not statistically associated with the
prevalence, incidence, or progressmn of

© POLA and Amstevdam study concur

"Other Study Summary
Aspirin

© Physicians Health Study | (PHS1) -
= Results showed a statistically non-significant 23%
reduced risk.of ARMD during the 5 year period
= Did find a significant reduced risk of ARMD among
men who also reported HTN atbaseline
o Disputed previous studies that assaciated mcreased
risk of hemorrhage with aspirin use
© Many shertcomings...
= Male .
o Health consclence
« Cardiovascular disease was the focus; thus trial
stopped after 5 years dae (o thero being a 44%
seduction in 1% MI risk.

Wet ARMD: Treatment

® Macutar Photocoagulation
 Macular Photocoagulation Study 1986

o At3 months 20/320 wlth treatment vs. 20/200
untreated

o At 24 months 20/320 treated vs 20/400 untreated
o Treated eyes decreased an average of 3 lines

from baseline vs: 4.4 without treatment

o However, treated eyes decrease was immediate
o Long-term modest benefit must be weighed

against immediate loss of vision

27
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Other Study Summary: Statins
@ American Journal of Opl almoIogy:
April 2004
« Looked at 326 patients with ARMD at San -
Francisco VA Hospital Eyé Clinic from 1990 -
10 2003 :
© Found decreased rates of CNVM among

palients with ARMD who used statins or
aspirin - '

. Other Study Summary: Anti : ‘

Inflammatories

©® Many researchers feel inflammation .
..plays a prominent role in ARMD
o Histochemicat evidence suggests al .
: mﬂammamry component in drusen furmatlon

o) Therefore w1[| ‘oral anti mﬂammatones

help?
o Evidence unclear and/or conﬂmlmg, funher {,;«
studies indicated )

‘Wet ARMD: Tre.etmehtf

© Photodynamic Therapy (PDT)

o 2.step procedure
o IV administration of photosensitizing agent
(Visudyne)
o Activation with a laser light source .,
© Power of 600 mW/em?®
© Duration of 83 seconds

o FDA approved late 1999/early 21



> thtodynémip Therapy (PDT) g
"« Pationts stilllost vision; but less than
observalion

o Marked a step forward in ARMD lraalmsnl
.~ a:By'and large taken over by VEGF
~lrealmenls
©:Some speciallsts still consider PDT aviable -
individuat option, as well as, in conjunction;.:

! ,et'ARMD:Treaimént .

© nh-Anglogemc Agenls

No Inngerthe agen! Ichm:e due fo newer

o.Must be Injected every 6 weeksfnrz ‘years

casL VAmc(ﬁm!mn = $780; mostother phnﬁ
$1200

WetARMD Treatment

‘® Anti- Anglogenlc Agents
© Lucenlis

o MARINA Study (minimally classicloccult) .
"o §5% ot treated pallenls vetsus 62% of controls had
less than 15 letter toss

;-o'25% ol treated pallents versus 4.6% ol controls had f‘

Jtine galn
. At2 years, 6.6 letier mln with l:ealmenl versus 14.9
letier fost without

- Wi tARMD freatment

ngmgemc Agenls ;
* o Latest therapiés‘are looking at Inhlbmng
vascular praliferation while preventing -
‘ damage o photoreceplors X
- o Various. agents aré se&i as lnlmvllreal
- -injection::
o Macugen(pegalanlbsudlum) Dec. 2004
o Lucentis {ranibizumab) June 2008
.- oAvastin (bevacizumab)nntFD appruved
£ o Elyga (amblcen) Nuv 011,

V\I_et‘ARMD . re_atmeht_ "

" WetARMD ir‘eétfhe‘nt

K Anll-Angmgamc Agents
o Lucenlls -
o Addifionalstudies, PRONTD and PIER
fooking at alternative dosing schedules
« PRONTO:# injection’ months, lnen In]e:l hased an
~clinical and/or OCT findings
< PIER: 1 Injection/3 mnn(hs. thzn inject cvery 8
manthsforZyeals

g o Restlls were very similar to oﬂgmal studles
(especlallywnh PRONTO "

28

- o Macugen
o Anh-vasoacﬂve endnmellal ar
. aptamer
« FDAApproved DecemberZOM :
Commerclally avaﬂahla FebnmymOS

o VISION Study
o Intravitreal ln]cclluns of 0.3 mg, at
- - weeks for 48 weeks (8 tolal ln]ecllnns

(realmenl
lnfal ed or loss vislu

< 70% loss < 15 tetters cnmpamd toonly 55% otll,»

i

& Anti-Angiogenic A

ucentis

o smdy resulls henerman Macugen

& Firstlimo an lmprwemem of vislon was seen ((—p\m
" intended)

o Recommended Injecﬂun every 4.5 weeksx 2
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Wet ARMD: Treatment

® Anti-Angiogenic Agents .
© Avastin

o Currently FDA Approved for the treatment of
metastatic colorectal cancer and cenaln lung
cancers .

« Parenl drug of Lucenlis
= Initially thought to be too large to penelm\a the rehna

Wet ARM Treatment

@ Anti-Angiogenic Agents
@ Avastin.

o Issue is there are no large prospective study
tojudge its efficacy and safety
« Systernically, lhrembolytic events are a concern

o Despite the controversy is widely used

- Compllcations of Age-Related Macular Degeneration ,v g

Treatment Trial (CATT). 1 Year Resulls

® Equlvalent effects on v:sual acuﬁy with
same administration

. o Lucentis monthly 8.5 lefters gained
o Avastin monthly 8.0 letters gained
o Lucentis PRN 6.8 letters gained
o Avastin PRN 5.9 letters gained

® Lucentis PRN = Lucentis m

® Avastin PRN vs. Avastin mo lhly =
mconcluswe

Wet ARMD: Treatment
® Anti-AngiogénicA‘génts '
o Avastin’

o First report of Intravitreal injection in May 2005
o First case report published in July 2005
o Within6 months, global acceptanbe and
widespread clinical use

<. Despite lack of large scale sluﬂles regarding errnacy,
sarely and dosing

WetARMD: Treatment

® Anti-Angiogenic Agents .
o Avastin

o No studies yet to determine proper dosing
& Mostoften, 1 injection/3 manths’

o The repeat FA/OCT and ‘evaluate for additional
trealments "

« Also, na history of myocardial Infarction or CVA within
6months .

o Patient must be informed of its offjabelﬂ's':

Complications of Age-Related MacularDegeneratiun‘
Treatment Trial (CATT). 1 Year Results -

® Central Retinal Thickness
o Greater effect in Lucentis monthly group

(196 micron decrease) than in other groups

o 164 micron Avastin monthly

v 168 microns Lucentis PRN

© 152 microns Avastin PRN

Fluid on OCT

o At4 weeks, no fiuid in 27.5% of patients with
Lucentis vs. 17.3% with Avastin

o At 1year, no fluld in 43.7% Lucentis monthly:
and 19.2% Avastin PRN

29

Wet ARMD: Treatment
o} Anll-Anglogemc Agents
o Avastin

« #1 advantage is cost”
» ~515-50 per 0.3 ml Injection
© 1740 cost of Lucentis.

o The Kicker...?
Both are made by the same
pharmaceutical company!

Avastin or Lucentis?

@ Complications of Age-Related Macular
Degeneration Treatrent Trial (CATT)
‘o NEY/NIH sponsored trial
o First year results released May 1, 2011
NEJM) NS

o 1208 patients randomized
o Lucentis with 4 week dosing
« Avastin with 4 week dosing
o Lucentis with variable dosing {PRN}
o Avastin with variable dosing (PRN}

% ]

3/15/2017

Complications of Age-Related Macular Degeneration .

Treatment Trial (CATT):.. 1 Year Resulls

® Ad\)erse effects

o When dosing fegimens combined, slightly
more serious adverse events in Avastin
group
© 24.1% for Avastin
~u 19.0% for Lucentis
o Risk ratio 1.29 for Avastin as comparedto-

Lucentis
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Complications of @e—ﬁelﬂed Maculér Degénera!mn

-3 Treatment Trial (CATT) 1 YearResulis

; @ Average cost furf rsl year lrealmem

© .0$23,400 forLucentis mommy
* '$13,800 for Lucentis PRN
- $585 for Avastin monthiy
< $385 forAvastin PRN

Complications of Age-Related Mactlar D
- Treatment-rial (CATTY:2 Year Resulls’ :

"’ ® Attheend of2 years both had similar

- effects on vision when the dosmg regimen
‘was the.same

oMeangain Inacuity, proportion gaining or losing .

3 lines, and percemage bener lﬁan 20/4Dwere
all equivalent R

Mean gain slightly beﬂerformonthly Vs,

PRNby 2.4 letters.

.. ‘@'Rates of death from thrombolicevents

simitar

o Adverseevents hrgherwnh Avashn (39 9
than Lucentis (31.7%) - -

* IVAN Study

@ 1year

@ Unitéd Kingdom

. @610 patients

© Avastin vs. Lucentis, monlhly VS, PRN
o Looked at:
‘e Near visual acuity-

" . o Reading speed

< Quality of life .
"« Serum samples of VEGF Cnncenlranon

Complicationsof Age-Related Macular Degeneration

', Treatment Trial (CATT); 1 Year Resulls

o Summary PR
_. 9"Vision with Lucenlls vs. Avaslln relalively
-equal over course of first year .
= Bome evidence of moré effectwith Lucent
“‘on anatomical structure {i.e. greater retinal

“thicknesson OCT,:but did NOT cnn'elale wxlh‘

_improved visual function) !
o« Somie hint; that Iess systemic events wnh

SIGNIFICANT. custdlffarenllal

* IVAN Study: Results

© Final VAwas 2 tiers in favor of Lucentls -

- ®.Monthly vs, PRN difference was negligible
-© Noreal dlfference in raadlng speedor’

quality of life

B Anglographicandtapn raplcfndmgs LT

favored monthly administration
© Serum Concentration lower with Avaslln

- ® Safety relatively the same

© Switching all patients from Lucenns to .
Avastinwould save UK approximately $
‘million annuaﬂy

30

: Complications of A§e~Re!ared MacularDeéeneraﬁo
;. Treatment Trial (CAT

Lo Avaslln wins most of the time, with select

cases benefiting from Lucenti

= VAN Study.;

ylea

: o Eylea (aﬂlbercepl)

.® Lalest anll -Vegf. agenl for lreatmem of

wet AMD

® Reggnerdn Phémaceuticals

3/15/2017
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Eylea -
@‘Approved for:>

o WetAge-related Macular Degeneration (AMD):

© Macular Edema following Retinal Veln Occlusion

(RVO):

o Diabetic Macular Edema {DME) and Diabetic
Retinopathy (DR) in patients with DM

Eylea

© Adverse events were minimal with most
common conjunctival hemorrhage, eye
-pain, vitreous floaters, cataract and
increase 10P

® System events included falls,

' pneumania, myocardial infarction, atrial
fibrillation, breast cancer, and acute
coronary syndrome (no difference
between study arms)

FoVista
® Anti-PDGF agent
 Platelet Derived Growth Factor

® Theary is that when used in conjunction
with anti-Vegf agents there will be a -
synergistic effect

® Ophthotech
» Currently in Phase 11l clinical trial

- ‘Eylea.
] View 1 Study:

« 95% of patients recelving 2 mg every.2
months achieved maintenance of vision vs.
94% with Lucentis monthly

279 Ieltér mean improvement of vision (vs.
1 with Lucentis. monthly)

Eylea
© Cost .

o ~$1,850 per injeéﬁon, with injection’'every 2
_“months .

@ Therefore ¥ of Lﬁcenlis monthly

FoVista
® Initial phase 1 trial to show safety
° 59% had'improvement of (h‘ree li;les of more
® Phase 2b study: 449 patients

© FoVista/Lucentis combination gained 10.6
tetters at 24 weeks, versus 6.5 with Lucenti
alone 5
©.-62% additional benefit ...

31

. Eylea
@ View 2 Study:

o 95% of patients receiving 2'mg every 2
months achieved maintenance of vision vs.
84% wilh Lucentis monthly .

= 8.9 lelter mean improvement of vision
(versus 9.4 wilh Lucentis monthly)

v Other Therapie's ?

uly 2013; theré aré 936 studies
evaluating AMD 2 ’

FoVista
® First study results were BETTER THAN
Lucentis’ ’

};oFOShO }

3/15/2017
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"' ARMD is a genefic disease with known

markers responsible for70%: cf the
populatmn altnbulable Tis!

30% ls envlronmental/llfesly

B Macula Risk Score
4 lb\bl’lnmlh\ lrmulyllnhnmﬂahmh

nranisci

EEEEEEEE]

“Thosolndividuals ith nMacuta Riskceomof 1 (MR1) aic pr
*: havon belovroverago vb\mlpmun.'sdng vhile these vt

ehalon is predicted ta hav e

VEFG Eye Drops

[] ATGB atopical eye drop for lrealment

of wet ARMD .

o Phase I} trial will enroll 330 pallenls to
recelve 2 concentrations of ATG3 bid vs
placebo for 48 weeks .

© Gate Study by Alcon |
- . o'Phase |1} study evalualing AL-8309B as
- topical ocular treatment for geographic
atrophy Secondary to ARMD

© Complement Factor(CHF)

©"Single most lmpouant genenc componem

‘Macula Risk Score -

VEGF Eye Drops

" & Pazopanib

L] FDAAppmved forrenal cell camlnnmn
° Tmalmem mrwet ARMD

©.07-551

® Anll-anglogenlc drup belng Invesllgaled fnr L

geographic atraphy
o Recent s(udy.shnwed itto be lnelfecllve

32

i Risk genelic test
- ‘incorporates-all the known gen
predlclors of AMD P gressmn

‘Maculai Risk Score *

Oral Fenretinide -
' Whatis Fenretinide?

o, Synmeﬁc Retinold Derivative!

REC) RellnPhass Ilstud underway !orirealmanlol
RMD

FIEE

advance geograph {3 almphy fmmA

Theory is that the madlnallnn revenls dellvery

of relino! to the eye, which reduces retinol
'derived metaboliies (A2E) that are toxicto the
RPE and phnloreceptors

2 yearsludy whlch is Innklng primari|
lesionsfze = -
« 300 mg ‘:;.‘;}2“’“9“?*“‘“"‘“" nnce uﬂ

AR AR

3/15/2017
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@ 2009 American Academy of Ophthalmology -
Meeting

« At 18 months, lesions in 300 mg grollp showed 45%
less grovdh than placebo )

< 100 mg focked most protective agalnst growth of small
feslon (< discdiameter) 300 mg against all lesions.

= Conversion to wet ARMD occurred fess in 100 mg
(6%).and 300 mg (7%) groups vs. placebo {13.4%)

< Granted “fast-track: designation by FDA

Ciliary Neurotrophic Factor

(CNTF) Intraocular Implant: NT-" -

501
@ Recent study of patient with geographic

atrophy

o After 12 months, 96.3% of high-dose group
_had stable vision vs. 75% with
“sham/placebo -

< Also showed increase in retinat thickness i
treated group at 12 months

- Radiation
® MERITAGE Study

© 53 patients with ARMD that required
frequent VEGF injections

o Pars Plana Vitrectomy wilh single 24-.GY
dose fEMB (epimacuar brachytherapy)

".Oral Fenretinide "+ .

~ Oral Fenretinide

® May 2011 Association for Research in Vision

and Ophthalmology (ARVO)
©43% patients on 300 mg had decreased lesion
size by 60%
> 30% growth with treatment vs. 50% growth wilh
. placebo . C
aLoss of 6 letters over 2 years vs. 11 letters with
placebo: - . . .
o May also reduce-incidence of CNVM
o 22% with placebo vs. 13% with g
) - a3y T 3 iz

" Stem Cells

@ Transplantation of fetal RPE cells has
been performed in patients with CNVM
and geographic atrophy

.. ® Promising results; but many researchers
feel widespread use may be decades .
away . e

Radiation

® Results . . : :
o After 1 treatment, 81% had stable vision
o Mean of 3.29 treatments in 12 monlhs
o On average 12.5 injections prior to study
< Mean change in acuily: -4.0 lelters
o'Mean OCT CRT increased by 50 microns

© Stable VA in most patients and may reduce
the need for frequent treatments

33
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Copaxone

® Copaxone (glatiramer acetate) is'a

- immunomodulary. substance which has

been proven to be safe and effectivein .
treating neurodegenerative diseases,
suchasMS . .

® Phase i study will investigate if a weekly :
vaccination can stop the progression as
well as conversion of dry to wet ARMD
o New York Eye and Ear Infirmary

Radiation
© Beta Radiation with Avastin
' o GABERNET study’

© Looking at combining local application-of
*. .. epiretinal.beta radiation.with Avastin . :

o1 year: mean improvement of 19 letters with 39% -
gaining 3 lines or more .
o 67% of patients were stable after initial freaf
o

only o
-« 2injections glus radiation sl VITELK
SHGERERS

Others

® Effect of Saffron Supplementation on
+ ARMD

® Transcomeal Electrical Stimulation
Therapy for Retinal Disease

® Effect of Luiein-Enriched-Egg'Beve[age
on ARMD : ; 7

13



Not DAApprdved July 2010 for pahen

ith end- stageARMD

: 'mplantable'Mlmature

o Study

0.219 pallenls
o 75% improved from severe orprnfnund
" impairmentto moderate impatrment

uAvenagev:aualanullylmprovementzImes =

° Compllcalluns

34

‘Macular Degeneration -

As ol 9/3[2015 #of trials retunedona search
for*Macular Degeneratlon on”~
chnlcallrials gov

3/15/2017
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Work: (951) 654-0803 x 2280
jpruitt@rsbeihl.org
Cell: (809) 721-7751
..... pruittjoseph@gmail.com

Joseph A. Pruitt, 0.D., M.B.A., FAAC

Objective:
Edﬁéatidn: . .
Nova Southeastern University, Fort Laudérdale-Davie, Florida 2008-2011
Master of Business Administration, 2011
West Los Angeles Veteran Affairs Healfhcaré. Center, Los Angeles, California 2007-2008
Residency Certificate, Geriatric/Primary Care, 2008
Mlinois College of Optometry, Chicago, Ilhnms 2003-2007
Doctor of Optometry, 2007
Califorriia State Polytechnic University, Pomona, California 2000-2003
Bachelor of Science, Biology, 2003
University of Memphis, Memphis, Tennessee 1999-2000
‘Major in Biology
Licenses:

Tennessee #2753
o Active
¢ Injectible Certification
¢ Therapeutic Certification

Cah.forma #13429T
‘¢ Active

Date of Issue: July 10, 2007

Date of Issue: Sept. 28, 2007

¢ Therapeutic and Pharmaceutical Agent + Lacrmal Irrigation

and Dilation + Glaucoma (TLG) Certified

Georgla #OPT002454

Active

Date of Issue: June 12, 2008

Diagnostic and Therapeutic Pha:rmaceutlcal Agent Certlﬁed

Minnesota #3130

. Active

Date of Issue: June 17, 2008

¢ Diagnostic Pharmaceutical Agent (DPA) Certified
. ’I‘herapeutic Pharmaceutical Agent (TPA) Certified

Board Certification:
American Board of Certification in Medical Optometry

¢ DBoard certified

Certifications:
Drug Enforcement Agency (DEA) Certified

Cardlopulmonary Resuscitation (CPR) &
Automated External Defibrillator (AED)

Bausch & Lomb Overnight Orthokeratology
¢ Certification Number: 20060406002
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Da'te' of recertification: Feb 2018

Date of Expiratipn: Mar 2020

Recommended Reriewal: Mar 2017

Date of Issue/Completion: April 6, 2006
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Paragon Corneal Refractive Therepy (CRT)
o Certification Number: 161000

Tt Advance 'C()ﬁip'efenc’e"ii"l"Me'dic':al'OpfOﬁIeﬁ‘y (ACMO) T
¢ Administered by the National Board of Examiners
in Optometry (NBEO) |
¢ Examination only made available to candidates
meeting specific clinical experience requlrements /pre-requisites
¢ Passed examination

Employment: o
. Riverside San Bernardino County Indian Health Inc (RSBCIHI)
» Director of Eye Care
e Staff Optometrist

Riverside San Bernardino County Indian Health, Inc (RSBCIHI)
o Staff Optometrist

Minneapolis Veteran Affairs Health Care System
» Low Vision/Staff Optometrist
» Optometric Residency Coordinator
o . Spearheaded and implemented program
o Student Externship Coordinator : 7
o Spearheaded and implemented program

Wal-Mart Vision Center (Red Wing & Rochester, MN)
e Associate Optometrist-

' EyExam of California
. On—ca]l/Fﬂl—in Optometrist

Faculty Appointments: - S
Western University of Health Science / College of Optomeiry,
Pomona, California
) e Clinical Assistant Professor of Optometry
" ,» RSBCIHI Externship Site Program Director-
' o As part of being RSBCIHI Eye Care Director

Un1vers1ty of the Incarnate Word-Rosenberg Schaool of Optometry,
San Antomo Texas
, Clinical Assistant Professor
s Minneapolis VA HCS Externship Site Program Director

Midwestern University-Arizona College of Optometry, Glendale, Arizona
s Adjunct Clinical Assistant Professor )
" & Minneapolis VA HCS Externship Site Program Dlrector

Southern College of Optometry, Memphis, Tennessee
¢ Adjunct Faculty
 Minneapolis VA HCS Externship Site Program D1rector

University of Missouri, St. Louis College of Optometry, St Louis, Missouri
o Adjunct Assistant Professor
s Minneapolis VA HCS Externship Site Progrdm Director

Experience: = . = . ' ‘
: " Riverside-San Bernardino Indian Health, Inc
¢ Director of Eye Care
o Oversee all organizational Eye Care activities
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Date of Issue/Completion: Dec. 28, 2007

“Date Taken:Junhe 13,72008™ ™

Oct. 2014~ present

July 2014- Oct. 2014

Nov 2008- June 2014

-, Jul 2008- Nov 2008

* Oct 2007- June 2008

Jan 2015 - present

May 2012- June 2014

Vv

May 2012- June 2014
Dee'2010- June 2014

Jul 2009~ June 2014

Oct 2014 - present
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. Staff Optometrist

Rwer51de-San Bernardino Indian. Health Inc Jul 2014 - Oct 2014

- Staff Optometnst
Minneapolis Veteran Affairs Medical Center Nov 2008- Juﬁé 2014

e Staff Optometrist
o Primary Eye Care
o Low Vision
= Sole low vision eye care provider
o Polytrauma/Traumauc Brain Injury (TBI) Ocular Health & Vision
Assessments

e VISN 23 Low Vision Continuum of Care Conference (May 2009)
o Faculty .
o Planning committee

¢ Established Associated Health Education Affiliation Agreement with
University of Missouri, St. Louis College of Optometry, Ferris State:
University Michigan College of Optometry, & Southern College of
Optometry for the optometric externship program
o Externship program director

e Established Associated Health Education Affiliation Agreement with
_ the Minois College of Optometry for the optometry residency program
o Residency in Primary Care/Brain Injury and Vision Rehabﬂltatton
o Residency program director’
»  Designed the program’s curriculum :
» Secured all necessary approvals and funding
" After the initial site visit, program received fuil ACOE nccreditation

al-Ma.rt Vision Center (Red ng & Rochester, MN) L Jul 2008- Nov 2008
. Associate Optometrist . s _ :

Residency:
West Los Angeles Veteran Affairs Healthcare Center . . Jul 2007- June 2008
o Geriatrics/Primary Care
o Primary Care including Diabetic exams

Low Vision evaluations/exams
Nursing home/in-patient exams
Medically justified specialty contact lenses exams/ ﬁttmgs
Lecture Internal Medicine's and Endocrinology's
Residents & Interns on Diabetic Retinopathy

x. Given during Chief Resident rotation
o Precept Southern California College of Optometry's

interns

O 0 OO0

~ Optometric Exterriéhips:

Atlantic Eye Institute, Jacksonville Beach, FL " Feb-May 2007
s 'OD/MD private practice with an emphasis on
Contact Lenses and Primary Care
Observed multiple surgical procedures:
o Cataract Extraction
o Blepharoplasty
o Strabismus recession and resection

Memphis Veterans Affairs Medical Center.(VAMC), Memphls TN Nov 2006-Feb 2007
¢« Emphasis on Primary Care :
¢ Assisted in direct care in a h1gh patient volume
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medical optometric eye clinic
¢ Assisted in optometric injections and fluorescence
a.ngmgraplues procedures

Ninois Eye Institute (IEI), Chicago, IL o ~ Aug-Nov 2006
¢ Emphasis-on Pediatrics/Binocular Vision, '
Advance Care, and Low Vision
* Performed comprehensive eye exams on pediatric
patients (infants-11lyrs of age)
» Performed comprehensive eye exams on “at risk/2nd chance”
children one day a week-at Maryville Academy
¢ Constructed, tailored and performed successful
binocular vision/vision therapy treatments to 4 children-
_over a 10 week period
» Assisted in the treatment of advance glaucoma w1th
attending University of Chicago ophthalmologist v
+ Performed problem specific examinations one day per week in IEI’s
Emergency/Urgent Care/Walk-in clinic :
¢ Performed full Low Vision examihations including
Low Vision device selection and trajning

Body of Christ Optometry Clinic, Tegucigalpa, Honduras S . May-Aug 2006
¢ Emphasis on Primary and Advance Care ’ '
. ¢ Performed full-scope optometric care in' a high .
patient volume medical clinic geared towards the underpnvﬂeged
» Also worked closely with a local ophthalmologist
o Observed and assisted in Cataract Extraction
and Incision and Curettage procedures
o Provided pre and post-surgical care

Pr1mary Care C].meal Education . .
Illinois Eye Institute, Ch.u:ago IL ) . Aug 2005-May 2006

Volunteer Optometric Assistant :
Body of Christ Optometry Clinic, Tegucigalpa, Honduras T Jun-Aug 2004
o Assisted staff optometrist in direct patient care in the : .
clinic and multiple remote satellite outreach locations

Professional . :
Affiliations/Memberships:
»  Accreditation Council on Optometric Education -
o Consultant, 2014-present
¢ American Academy of Optometry (AAQ)
o Fellow; Class of 2009
¢ American Optometric Association (AOA)
¢ Armed Forces Optometric Society (AFOS)
. ¢ European Academy of Optometry and Optics (REACO)
o Candidate for Fellowship
¢ Fellowship of Christian Optometrists (FCO)
¢ Minneapolis VAMC Medical Staff Association
\ o Steering Committee, member 2010-2014
¢ National Association of Veteran Affairs Optometrists (NAVAO)
o Newsletter Committee, member 2010-2014
¢ National Optometric Association (NOA) ' T
o Minnesota’s NOA State Representative 20 10 2012
o National Optometric Student Association (NOSA)
» NOSA National Vice-President: 2006-2007
»* NOSA-ICO President: 2005-2006
* NOSA-ICO Vice-President: 2004-2005
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Activities: : .
e VOSH Medical Mission Trip, Bamenda, Cameroon (May 2010)
+ Mayo Medical School/Brighter Tomorrow's Winter Warmth Festival (J an 2009 &
- Jan 2010)
o Fun day of act1v1t1es for chﬂdren battling cancer anid their families
.o Volunteer .
.. Veteran Affairs Disaster Emergency Medical Personnel System - (DEMPS)
o Volunteer (Aug 2009-present)
» FCO Optometry Mission Trip, Port Au Prince, Haiti (Feb 2007)
¢ SVOSH Medical Mission Trip, Addis Addaba; Ethiopia (Mar-Apr 2006)
» FCO Optometry Mission Trip, Tegucigalpa, Honduras (Apr 2003 & Nov 2004)
Honors/Rewards: ) . - -
' + Recognition of Excellence in Teaching as Clinical Assistant Professor, Western -
University Health Sciences/College of Optometry (2015-2016 Academic Year) .
¢ Nomination for Medical Staff Clinical Excellence Award (2012 & 2013)
¢ Recognition for Outstanding Dedication and Service as Adjunct Assistant
Professor, University of Missouri — St. Louis (2010-2011 Academic Year)
» Journal of the American Optometric Association: Optometry’s Eagle Avva.rd (Nov -
- 2010)
- o Certificate of Appreciation (July 2009)
: o Department of Veterans Affairs ~ VISN 23 - '
* Awarded for participation in VISN 23 Blind and Low Vision
Continuum of Care Conference
¢ Recognition for Clinical Excellence (May 2007)
* Derald Taylor Low Vision Award (May 2007)
* Clinical Dean’s List (summer 2005; summer & fall 2006, winter & spring 2007)
* Academic Dean’s List (fall 2004)
+ Wildermuth Leadership Award/Scholarship (Aug 2006)
¢ Vistakon Acuvue Eye Health Advisor Citizenship Scholarshlp (Jan 2006)
+ NOSA Service Award/Scholarship (Aug 2004)

Publications:

* Volunteer Optometric Service to Humanity (VOSH)
s Journal of Rehabilitation Research -and Development
o Peer Rewewer, 2013-2014

Pruitt JA. The Management of Homonymous Hemianopsia Secondary to Hemispheric Ischemic
Cerebral Vascular Accident. Accepted for publzcatwn by Review Optometry (July 2010)

Rittenbach ’I‘L Prultt JA. A Roundup -of Recently Approved Ophthalmic Drugs (and their Use in
Practice.) Rev Optom. 2014. 151(2):22-28.

Pruitt JA. Management strategies for patienfs With AION. Rev Optom. 2011. 148(6):57-65. .

Pruitt JA. Neuro- -Optometric Rehabilitation Association Program Summary. Optimum. VA: The
Official Newsletter of the National Association of VA Optometrists Summer 2010.

Pruitt JA, Ilsen P. On the frontline: What an optometrist needs to know about myasthenia gravis.
Optometry 81(9): 454-460.

- Pruitt JA, Sokol T, Maino D. Fragile X Syndrome and the Fragile X-associated Tremor/Ataxia

Syndrome. Eye Care Review: Ophthalmology, Optometry, Opticianry 4( 2): 17-23

r

Poete rs/Presentations

Pruitt JA. The Curious Case of the Functionally Legally Blind Patient with 20/25 (6/7.5) Visual
Acuity. Accepted into American Optometric Association Annual Meetmg Optometrys Meeting (2012)

Poster Session.
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Meetzng (201 2) Poster Sesszon

Pruitt JA, Prussing N. Successfu]ly Treated Horizontal Diplopia Returns with Suiasequenf
Traumatic Brain Injury. Accepted into American Optometnc Association Annual Meeting: Optometry's

Pruitt JA, Prussmg N. The Curious Case of the Funct10nally Legally Blind Patlent with

20/25 (6/7.5) Visual Acuity. European Academy of Optometry and Optics Annual Meeting (20 12)
Poster Session.

Pruitt JA, Prussing N, Successfully Treated Horizontal Diplopia Returns with Subsequent
Traumatic Brain Injury. European Academy of Optometry and Optics Anniial Meeting (2012) Case
Presentation Session. . L

Pruitt JA, Prussing N. Traumatic Brain Injury Resulting in Horizontal Diplopia. Resolved 5 Years
Later with 12 Weeks of V1s1on Therapy. Minnesota Optometric Association Annual Meeting (2012)
Poster Session.

Pruitt JA, Wiley LM. Overcoming Mental Barriers in Visual Rehabilitation. American Optometric
Association Annual Meeting: Optometry's Meeting (2011) Poster Session.

Prufct JA, Prussing N. Traumatic Brain Injury Resulting in Horizontal Diplopia Resolved 5 Years
Later with 12 Weeks of Vision Therapy. European Academy of Optometry and Optics Annual
Meeting (2011) Poster Session. ‘

Pruitt JA. Overcoming Mental Barriers in Visual Rehabﬂltahon European Academy of Optometry
and Optics Annual Meeting (2011) Case Presentation Sessmn .

Pruitt JA, Wiley LM. Overcoming Mental Barriers in Visual Rehabﬂltatlon anesota Optometnc
Association Annual Meeting’s (2011) Poster Session

Pruitt JA, Ilsen P, Yeung C. Ptosis Crutch: Success Treating Myogenic Ptosis Secondary to .
Myasthenia Gravis. American Optometric Association (AOA) 2008 Optometry Meeting Poster -
Session .

Pruitt JA, Ilsen P.' Ptosis Crutch: Success Treating Myogenic Ptosis Secondary To Myasthenia
Gravis. Southeastern Congress of Optometry (SECO) 2008 Multimedia Poster Session

Lectures and Other:

Riverside-San Bernardino County Indian Health, Inc.: Eye Care Rounds (Nov 2016)
» Ptosis Crutch: Success Treating Myogenic Pt031s Secnda:y to Myasthenia Gravis
¢ CA Board of Optometry-approved CE ‘

Riverside-San Bernardino County Indian Health, Inc.: Eye Care Rounds (Sept 2016)
» Visual Fields .
¢ CA Board of Optometry—approved CE

R1ver51de San Bernardino County Indian Health, Inc Eye Care Rounds (July 2016)
¢ Ethical Concerns with Short-term Mission Trips
+ CA Board of Optometry-approved CE

‘Riverside-San Bernardino County Indian Health, Inc.: Eye Care Rounds (July 20 16)

+ Systemic Urgencies and Emergencies
¢ CA Board of Opton;etry—approved CE

Riverside-San Bernardino County Indian Health, Inc.: Eye Care Rounds (Mar 2016)°
‘ . Eplsclen’us, Scleritis, and Iritis
¢+ CA Board of Optometry-approved CE

Illinois College of Optometry: Practice Opportunities Symposium (Mar 2011)

* . Represented and presented on VA Optometry
¢ Participated in panel discussion on "Residency-trained Optometrists"
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University of Minnesota: Pre-Optometry Club (Oct. 2010}
e Presentation on the profession of Optometry

""" o Presented and represented VA Optometry and NOA = == = === o ==

Illinois College of Optometry: Capstone Ceremony (May 2010)
* Represented and presented on VA Optometry

Illinois College of Optometry: Practice Opportunities Symposium (Mar 2010)
¢ Participant in Residency-trained Speaker’s Panel
¢ Represented and presented on VA Optometry

Illinois College of Optometry: White Coat Ceremony/ Smart Business Program (Sept 2009)
o Participant on Recent Graduate Speaker’s Panel
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