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As a service to its members and the public, the haar Academy of Ophthalmology has developed a&seri
of Preferred Practice Pattern® guidelines thantify characteristics and components of qualityeye care.
Appendix 1 describes the core criteria of qualitg eare.

The Preferred Practice Pattern® guidelines aredbasehe best available scientific data as inteeoréy
panels of knowledgeable health professionals. inesimstances, such as when results of carefullgwcied
clinical trials are available, the data are pattidy persuasive and provide clear guidance. Ieothstances,
the panels have to rely on their collective judgtreerd evaluation of available evidence.

These documentprovide guidance for the pattern of practice, not ér the care of a particular

individual. While they should generally meet the needs of rpaséents, they cannot possibly best meet the
needs of all patients. Adherence to these PPPsatikknsure a successful outcome in every situafibese
practice patterns should not be deemed inclusial groper methods of care or exclusive of othethuds

of care reasonably directed at obtaining the le=silts. It may be necessary to approach differatimts’
needs in different ways. The physician must makeuttimate judgment about the propriety of the adra
particular patient in light of all of the circumsatzes presented by that patient. The American Acgdgm
Ophthalmology is available to assist members inlvésg ethical dilemmas that arise in the course of
ophthalmic practice.

Preferred Practice Pattern® guidelines are not medial standards to be adhered to in all individual
situations. The Academy specifically disclaims any and alliligpfor injury or other damages of any kind,
from negligence or otherwise, for any and all ckitmat may arise out of the use of any recommenuztr
other information contained herein.

References to certain drugs, instruments, and gttoelucts are made for illustrative purposes only are
not intended to constitute an endorsement of stigbh material may include information on applicasio
that are not considered community standard, ttilgicténdications not included in approved U.S. &@md
Drug Administration (FDA) labeling, or that are apped for use only in restricted research settifige
FDA has stated that it is the responsibility of fingsician to determine the FDA status of each drug
device he or she wishes to use, and to use themewjiropriate patient consent in compliance with
applicable law.

Innovation in medicine is essential to ensure thieré health of the American public, and the Acaglem
encourages the development of new diagnostic ardpleutic methods that will improve eye care. It is
essential to recognize that true medical excelléheehieved only when the patients’ needs aréaifeamost
consideration.

All Preferred Practice Pattern® guidelines areeedd by their parent panel annually or earlier if
developments warrant and updated accordingly. Borerthat all PPPs are current, each is valid fggebs
from the approved by date unless superseded byisaae. Preferred Practice Pattern guidelines aneéd
by the Academy without commercial support. Authamsl reviewers of PPPs are volunteers and do not
receive any financial compensation for their cdnttions to the documents. The PPPs are externally
reviewed by experts and stakeholders, includingeorer representatives, before publication. The RiP®s
developed in compliance with the Council of MediSakcialty Societies’ Code for Interactions with
Companies. The Academy has Relationship with Ingliigtocedures (available at www.aao.org/about-
preferred-practice-patterns) to comply with the €od

Appendix 2 contains the International StatistickSSification of Diseases and Related Health Proble
(ICD) codes for the disease entities that this B&®Frs. The intended users of the Age-Related Nacul
Degeneration PPP are ophthalmologists.
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METHODS AND KEY TO RATINGS

Preferred Practice Pattern® guidelines should inécelly relevant and specific enough to providefus
information to practitioners. Where evidence existsupport a recommendation for care, the
recommendation should be given an explicit ratirag shows the strength of evidence. To accomisbet
aims, methods from the Scottish Intercollegiated8line Network (SIGN) and the Grading of
Recommendations Assessment, Development and Ewaiti@&RADE) group are used. GRADE is a
systematic approach to grading the strength ofdtad body of evidence that is available to support
recommendations on a specific clinical managenssute. Organizations that have adopted GRADE include
SIGN, the World Health Organization, the Agencylftwalthcare Research and Policy, and the American
College of Physicians.

¢ All studies used to form a recommendation for @aeegraded for strength of evidence individualhd a
that grade is listed with the study citation.

# To rate individual studies, a scale based on SliéNsed. The definitions and levels of evidencete
individual studies are as follows:

[++ High-quality meta-analyses, systematic reviefveandomized controlled trials (RCTs), or
RCTs with a very low risk of bias

I+ Well-conducted meta-analyses, systematic revigfi®CTs, or RCTs with a low risk of bias

- Meta-analyses, systematic reviews of RCTs, ol R@ith a high risk of bias

[++ High-quality systematic reviews of case-cohtytocohort studies
High-quality case-control or cohort studies witheay low risk of confounding or bias and a
high probability that the relationship is causal

I+ Well-conducted case-control or cohort studiethwa low risk of confounding or bias and a
moderate probability that the relationship is causa

- Case-control or cohort studies with a high riglkconfounding or bias and a significant risk that
the relationship is not causal

11 Nonanalytic studies (e.g., case reports, casies)

¢ Recommendations for care are formed based on tihedfdhe evidence. The body of evidence quality
ratings are defined by GRABERs follows:

Good quality Further research is very unlikely bawege our confidence in the estimate of
effect
Moderate quality Further research is likely to hamemportant impact on our confidence in the

estimate of effect and may change the estimate

Insufficient quality Further research is very likeb have an important impact on our confidence in
the estimate of effect and is likely to changedhémate

Any estimate of effect is very uncertain
+ Key recommendations for care are defined by GRA&&Efollows:

Strong Used when the desirable effects of an intervertiearly outweigh the

recommendation undesirable effects or clearly do not

Discretionary Used when the trade-offs are less certain—eitheaulme of low-quality evidence

recommendation or because evidence suggests that desirable aeditatnle effects are closely
balanced

¢ The Highlighted Findings and Recommendations faeGaction lists points determined by the PPP
Panel to be of particular importance to vision guodlity of life outcomes.

¢ All recommendations for care in this PPP were ratgdg the system described above. Ratings aredaede
throughout the PPP main text in italics.

¢ Literature searches to update the PPP were undertakVarch 2018 and June 2019 in PubMed and the
Cochrane Library. Complete details of the literatsearches are available online at www.aao.org/ppp.
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HIGHLIGHTED FINDINGS AND
RECOMMENDATIONS FOR CARE

Although an estimated 80% of age-related maculgederation (AMD) patients have non-neovascular or
atrophic AMD, the neovascular form is responsiblethe majority of the severe central visual ac(Ntjp)

loss associated with AMD.

The primary risk factors for the development ofaused AMD include increasing age, northern European
ancestry, and genetic factors. Cigarette smokitigasnain modifiable risk factor that has been zstastly
identified in numerous studies. Smoking cessasostriongly recommended when advising patients who

have AMD or are at risk for AMD. The routine usegeietic testing is not recommended at this time.

A meta-analysis of 10 studies found that the ussspfrin was not associated with an increasedofigkMD.
Therefore, patients who have been instructed Hyyaipian to use aspirin should continue to uss it a

prescribed.

Antioxidant vitamin and mineral supplementatiorpas the Age-Related Eye Disease Study (AREDS2)
should be considered in patients with intermediatedvanced AMD. There is no evidence to suppeart th
use of these supplements for patients who havehassintermediate AMD and no evidence of any

prophylactic value for family members without sigrfsAMD.

Fluorescein angiography, optical coherence tomdyé@CT), and optical coherence tomography
angiography (OCTA) are useful diagnostic testdimaal practice to detect new or recurrent neouéesc

disease activity and guide therapy.

In patients with neovascular AMD, early detectionl @rompt treatment improves the visual outcome.
Intravitreal injection therapy using anti-vascutadothelial growth factor (VEGF) agents (e.g. beficept,
bevacizumab, and ranibizumab) is the most effestisg to manage neovascular AMD and represents the
first line of treatment. Symptoms suggestive oftimpsction endophthalmitis or retinal detachmermjuiee

prompt evaluation.
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INTRODUCTION

DISEASE DEFINITION
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Age-related macular degeneration (AMD) is a disoafeéhe macula characterized by one or more of

the following (for specific terms, see Glossary):

Presence of at least intermediate-size drusen (w6 diameter)
Retinal pigment epithelium (RPE) abnormalities sasthypopigmentation or hyperpigmentation

Presence of any of the following features: geogiaptrophy of the RPE, choroidal
neovascularization ([CNV] exudative, wet), polypalidhoroidal vasculopathy (PCV), reticular

pseudodrusen, or retinal angiomatous proliferation

This Preferred Practice Pattern uses the classificaf the Age-Related Eye Disease Study
(AREDS) and a more recent clinical classificafitmdefine the early and intermediate stages of
AMD because current treatment recommendationsasedon these classifications. The AREDS
was a prospective multicenter randomized clinidal tonducted between 1992 and 2006 designed to
assess the natural course and risk factors forelgted cataract and AMD. The effects of antioxtdan

vitamins and minerals on these two ocular conditimere studied.

The classification of AMD from the AREDS is as talis?

No AMD (AREDS category 1) represented the control grdup;characterized by no or few small

drusen (<63m in diameter).

Early AMD (AREDS category 2) is characterized by a combamatif multiple small drusen, few

intermediate drusen (63—14#n in diameter), or mild RPE abnormalities.

Intermediate AMOJAREDS category 3) is characterized by any offthiewing features:

+ Numerous intermediate drusen

+ Atleast one large druse¥25um in diameter)

+ Geographic atrophy (a sharply demarcated, usuallgd or oval, area of atrophy of the RPE not
involving the center of the fovea)

Advanced AMOOAREDS category 4) is characterized by one or nodtée following (in the absence

of other causes) in one eye:
+ Geographic atrophy of the RPE involving the foveatter
+ Neovascular maculopathy that includes the following

o CNV defined as pathologic angiogenesis originating the choroidal vasculature that

extends through a defect in Bruch’s membrane
o Serous and/or hemorrhagic detachment of the nensosgretina or RPE
o Retinal hard exudates (a secondary phenomenoningsfitbm chronic vascular leakage)

o Subretinal and sub-RPE fibrovascular proliferation
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o Disciform scar (subretinal fibrosis)

See Glossary for definitions of important termsnichl details are available in standard téxts.

PATIENT POPULATION

Patients are typically aged 50 years or older, wittvithout visual symptoms. Clinicians should
consider the possibility of hereditary macular dyghies in patients under 50 years of age who have

clinical features that resemble AMD.

CLINICAL OBJECTIVES

*

*

*

Identify patients at risk of visual loss relatedtiglD
Educate patients and their families about the disedsk factors, and preventive measures

Minimize or reverse visual loss and functional innpeent in these patients through appropriate

detection, self-assessment, treatment, and follpwxaminations

Help patients identify expert physicians and resesineeded to facilitate improvement in vision

BACKGROUND

INCIDENCE AND PREVALENCE

Age-related macular degeneration is a leading calisevere, irreversible vision impairment in
developed countriés™® In 2004, it was estimated that approximately Iiifion people aged 40
years or older in the United States have advandéd Aeither neovascular AMD or geographic
atrophy in at least one eye; and 7.3 million wermesidered to have high-risk features, such as large
drusen ¥125um in diameter) in one or both ey¥sThe authors projected that the number of
individuals affected by advanced AMD in at least @ye will increase to nearly 3 million by year
2020%? based on the aging population demographics ittiieed Stated? Aging is the greatest risk
factor; therefore, the prevalence of AMD in the tddiStates is anticipated to increase to 22 million
by the year 2050, while the global prevalence fgeeted to increase to 288 million by the year
2040%° These predictions are likely to be affected byhbuobre effective treatments for the
neovascular forms of AMD using anti-vascular endb#h growth factor (VEGF) agents as well as
the slowing of the disease progression using aigtion vitamins with zinc. The use of anti-VEGF
agents will likely reduce the odds of legal blindsérom neovascular AMD and could theoretically
reduce the rate of legal blindness by up to 70% Bwyears.’ However, longer-term follow-up
studies from the population originally treated wigigular anti-VEGF agents suggest that these gains
in visual acuity (VA) are largely lost in two-thsaf patients followed for over 7 yedrsThe use of
antioxidant vitamins (i.e., vitamin C, vitamin H)tein, zeaxanthin, and zinc in an otherwise well-
nourished population with intermediate AMD has bdemonstrated to reduce the progression

toward more advanced stages of AMD by approximashp at 5 years® A study forecasting the

10



w

© 00 N o o b~

10
11
12

13
14
15
16
17
18
19
20
21
22
23
24
25

26
27
28
29
30
31
32
33
34

Age-Related Macular Degeneration PPP - Journal Submission Draft — 9/18/19

potential impact of treatments in AMD concludedtitieugh the prevalence of AMD will increase
substantially by 2050 in the United States, theafssnti-VEGF therapies and vitamin therapies will

mitigate these effects.

Overall, AMD is responsible for an estimated 46%ades of severe visual loss (VA 20/200 or
worse) in persons over age 40 in the United Stataile most consider the onset of AMD as
occurring in individuals over the age of 50, thare variations in the epidemiologic literature. Whi
relatively few cases of advanced AMD occur betwages 40 and 50, detection of earlier AMD
stages, which are precursors of more advanced Advidnot uncommon occurrences during this
decade. Therefore, the reader must keep in mind\Mf® is a disease spectrum that has early and
later stages. Although an estimated 80% of AMDquds have non-neovascular or atrophic ARID,
the neovascular form with its natural history ispensible for nearly 90% of the severe VA loss
(20/200 or worse) from AMB>#

The prevalence, incidence, and progression of AM® rmost associated features (e.g., large drusen)
increase with age. The prevalence of AMD also abieethnicity-**??*In the Beaver Dam Eye
Study, consisting of primarily a Caucasian popuolathase, the prevalence of any AMD (referred to
as age-related maculopathy) was less than 10%soipe aged 43 to 54 years yet more than tripled
for persons aged 75 to 85 years of 4gae Beaver Dam Eye Study demonstrated that the
development of any AMD over a 10-year period wa8sfor persons 43 to 54 years old and 46% for
those 75 and oldér.The Beaver Dam Eye Study has identified that sudistinct drusen and
pigmentary abnormalities also increase in frequevitly increasing age and are strongly predictive of
progression to more advanced AMD. In the Los Angjelgtino Eye Study, prevalence of advanced
AMD increased from 0% in individuals 40 to 49 yeals to 8.5% in those 80 years old and offer.
The Proyecto Vision Evaluation and Research stdidiispanic participants in Arizona found that the
prevalence of advanced AMD increased from 0.1%eirs@ns 50 to 59 years old to 4.3% in those 80

and olde?’

Observations from the Barbados Eye Sttftthe Baltimore Eye Study,and the Macular
Photocoagulation Study (MP8suggest that late stages of AMD are more commaimgm
Caucasians. Findings from the Multi-ethnic Studydierosclerosis also suggest that neovascular
AMD may be more common in Caucasians than in Afrianericang? In Asian populations, there
are racial variations in the prevalence of early e AMD, and Caucasian and Asian populations
are at higher risk than Hispanic and African indiwals®* A recent meta-analysis and systematic
review reported a higher prevalence of AMD in Ewaps than in Asians or Africans, with no
difference in prevalence between Asians and Afscdine global number of people with AMD was
projected to be 196 million in 2020, increasin@&8 million in 2040'°

11
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RISK FACTORS

The main risk factors for the development of adeah8MD are increasing age, ethnicity (i.e.,
Caucasian and family history). Although a numbemaoftifiable risk factors have been investigated,
cigarette smoking is the main modifiable risk fadtmat has been consistently identified in numerous
studies’’*® Importantly, it is essential to recognize that &issociations found in observational studies
that analyze risk factors should not be interpretedause and effect. Such associations may not
necessarily translate into treatment recommendstimmthere may be multiple confounding variables

that are not accounted for in the studies.

Smoking, Hypertension, and Cardiovascular Disease

Smoking significantly increases the risk of AMD ahére appears to be a dose response
relationship, because the odds ratio increasesamiincreased number of pack-year
exposure’*’ Smoking cessation is associated with a reduc&bfidMD progression; the risk
of developing AMD in individuals who have not smdker more than 20 years is comparable
to the risk in nonsmokerS.Thus, smoking cessation is strongly recommendeshvalalvising
patients, as it represents a key and important fiabéé risk factor. A number of case-control
and population-based studies have examined thioredaip between AMD, hypertension, and
other cardiovascular diseases. These studies havensconflicting result§**®>*Passive
smoking exposure was associated with an increasiedfrAMD (odds ratio 1.87%; 95%
confidence interval [CI] 1.03 — 3.40) in non-smak&r

Levels of Antioxidants

Additional risk factors may include low systemigdés of antioxidants. Data from
observational studies have been inconsistent imtifgang low levels of plasma and dietary
antioxidants of vitamins C and E, carotenoids (dugein, zeaxanthin), and zinc as risk factors
for AMD.***! The original AREDS results demonstrated a berafaffect for the use of high-
dose oral antioxidant vitamins (vitamins C, E, beseotene) and zinc supplementation in
reducing progression of intermediate AMD or advah&#&1D in the fellow eye to advanced
AMD by 25%%? However additionalvitamin E supplementation above the AREDS levels
should be avoide®. Results of AREDS2 support the removal of beta-tem® (found in the
original AREDS supplements) and the addition ofilutzeaxanthin in the AREDS2
supplements$® Furthermore, elimination of the beta-carotene comemt may reduce the
competitive absorption of the lutein/zeaxanthinpamantly, removal of beta-carotene may also
decrease higher incidence of lung cancer assoadidthdhe use of supplemental beta-
carotené’ Finally, AREDS2 demonstrated that there was neceftn the progression of AMD
by either reducing the zinc dose (from 80 mg tor2) or adding an omega-3 polyunsaturated
fatty acid supplement (docosahexaenoic acid [DH#A] eicosapentaenoic acid [EPA])A

recent Cochrane systematic review concluded tRatgaantioxidant vitamins plus zinc

12
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probably slows the progression to late AMD andoridioss (moderate-certainty evidence).
They also concluded that supplements containing loikdin and zeathanthin may have little or

no effect on the progression of AMD.

Several studies have also identified an associ@émween dietary fat and advanced AKPES®"*
Similar to the reports on risk factors for cardiswalar disease, a number of reports from
population-based studies have demonstrated tlesttieced risk of AMD is associated with higher
dietary intake of foods rich in omega-3 long-chpdyunsaturated fatty acids, such as fisf:"3

In a nested cohort study from the original ARED$ydation of 1837 patients who were at
moderate risk for progression, participants wharsg the highest omega-3 intake (note that
this was not in the form of a supplement) were 3645 likely to develop advanced AMD after
12 years! These dietary long-chain fatty acids are feltéoréase inflammatory mediators via
immunomodulation, thus decreasing disease progressiadvanced AMD® An increased risk

of AMD was found in individuals who had a highetake of saturated fats and cholesterol and in
those with a higher body mass ind&Despite this dietary association, AREDS? failed to
demonstrate a benefit from the use of DHA and ERPAral supplementst the doses tested; both
are omega-3 poly-unsaturated fatty aétishe EYE-RISK consortium recently published their
evaluation of the pooled data from the Rotterdaudtl and the Alienor Study populations,
which included over 4000 participants with mearofetup of 9.9 years and 4.1 years,
respectively, and adherence to Mediterranean diéf@und this diet was associated with 41%
reduced risk of advanced AMD. The Mediterraneanididudes a diet rich in fruits, vegetables,

legumes and fisf:"

Aspirin

Recent observational studies have indicated algedaik between aspirin use and AMD. The
Beaver Dam Eye Study reported two times the inadef late macular degeneration in patients
who used aspirin at least twice weekly for 10 yearmpared with those who used no asgitifi.
Other studies have shown a potential protectivecefsf aspirin against the development of
AMD."® In a meta-analysis of 10 studies including ovet,@@0 patients, the use of aspirin was
not associated with an increased risk of AMIn light of all of the available information oneh
subject of aspirin use and AMD, the current prefénpractice is for patients who have been

instructed to use aspirin by a physician to corgitheir aspirin therapy as prescrif&d

Genetic Factors

Molecular genetic studies and epidemiologic stutlese determined some of the genetic factors
in AMD.#® Several studies published in 2005 identified argjrassociation of the complement
factor H (CFH) Y402H polymorphism with a higherkisf AMD.%9%4
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The CFH gene product is involved in regulationhsf tomplement system through binding to
factor C3b. This specific complement factor repnés@ key regulator of the innate rather than the
adaptive immune system. An alteration of regulatfat occurs as a result of modification at the
C3b site leads to a defective regulation of theraltive complement pathway and results in an
up-regulation of inflammation to host cells that anediated by the membrane attack complex.
Patients homozygous for the Y402H risk allele oHJ#ossess a 7.4-fold increased risk of AMD.
The CFH gene is located on chromosome 1, in amdgiked to AMD in multiple family

studies® Studies report an association of a CFH varianm@ygous individuals) with other
factors for the risk of progression to advanced Abtilnpared with noncarriers who lack these
determinant$>® Other factors associated with abnormal complemenants and AMD
progression include an elevated erythrocyte sediatien rate, an elevated serum C-reactive
protein, and smoking. Such findings support the woed pathogenic mechanisms for AMD

progression that include an interplay of environtakfactors, heredity, and inflammation.

Strong linkage disequilibrium has been shown adits ARMS2-HTRAL region, and these two
genesare also strongly associated with AME>? The exact mechanism that explains this
association has not been clearly determifi®@ther proposed genetic variants associated with
AMD include a variant in the hepatic lipase (LIR§&né® and the rs3775291 variant in the toll-
like receptor 3 (TLR3) gen@?'%A number of other genes have also been identifiedell as
several other rare variants of gen¥s combination of genes and other risk factors miapose
an individual to varying AMD risks more than anyeovariant taken in isolatiofl® A recent
genome-wide association study has identified 1B(lPe5x10°), seven of which are newly

described®®

Age-related macular degeneration has a complextigdreckground with similar phenotypes.
Many genetic associations have been identified—sama@rotectivé®’ some are associated with
disease progression, and others have been repettedt confirmed and require further

investigation.

In 2013, several authors proposed that genetictsaheof subjects who would most benefit from
nutritional supplementation should be used to gtleeapy based on a post hoc analysis of a
subset of the AREDS population. Thus, the authecsmmend using a personalized genetic
testing approach to guide therapy in ANMI¥!°However, an analysis of the AREDS population
that included an additional 526 AREDS subjects tatex that genetic testing does not provide

benefits in managing nutritional supplements is fopulatior****?

Statistical experts found errors in the data useslipport an association, and bias in the analyses
used to support genetic testing. They concludetthizae was no evidence to support the need for
genotyping to guide recommendations for use of kupents containing antioxidants and zinc in
AMD 113
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A recent prospective, multicenter study lookedeatame-wide associations with treatment
outcomes in a cohort of 465 patients with exudatiftdD who were initiating ranibizumab
therapy*'* Although there was no association of any singlelentide polymorphism with 12-
month treatment outcomes (i.e., achieving a dryutaacequiring additional treatment, and visual
acuity change), the authors found preliminary ewgdeof a predictive association of the
ARMS/HTRAL polymorphism with the need for additibtr@atment. They postulated that testing
for this polymorphism might be able to predict frefjuency of injection after initial ranibizumab
therapy. However, a systematic review publishei0ih5 looked at the association between anti-
VEGF response and variations in AMD-associated giame concluded that genetic background
may influence an individual’'s response to treatmeatvever further studies are needed to better

understand the contribution of various genes tatnent response>

Currently, only post hoc analysis data is availatsid results are conflicting® One or more
prospective clinical trials will need to demonstrdte value of genetic testing in AMD. That is,
randomization based on genetic type has not beea filo neovascular AMD treatment response
to date. Thus, the routine use of genetic tessnpt supported by the existing literature ancbis n

recommended at this time.

Other Risk Factors

An increased waist/hip ratio for men has been aattwith an increase in the risk of both early
and late AMD** Markers of inflammation, such as C-reactive proteiay be associated with a
higher risk of AMD progressioh®*?°Other possible factors that have been consideredrious
studies, with inconclusive findings, include horrabstatus?**#*sunlight exposur&®*?2alcohol
use?*3'and vitamins B and D statt&:*** A Cochrane systematic review in 2016 concluded
that there was insufficient evidence to definela of statins in the onset or progression of
AMD.***

NATURAL HISTORY

Early Age-Related Macular Degeneration

As defined by the AREDS, early AMD (category 2tkgaracterized by small drusen (683

in diameter), few medium drusen (63-128 in diameter), and/or minimally detected or no
pigment epithelial abnormalities in the maculaidtds in this category have a low risk of
progressing to advanced AMD after 5 years in eidlyef More recently, the AREDS study
group published a report based on 10-year follovataga obtained from approximately 85% of
the originally enrolled patients? In the group with a combination of small drusemordrusen

at baseline, approximately 15% developed largeeairas 10 years.
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Intermediate Age-Related Macular Degeneration

Intermediate AMD (category 3) is a more criticatdiction clinically because it places the
individual at risk for progression to more advangddD. It has been defined by the AREDS as
having extensive medium drusen (63—124 in diameter) or one or more large druseh?6

um in diameter) in one or both eyes. The progressi@dvanced AMD at 5 years in this group
is approximately 18% according to the original AREEDMHowever, for patients with large
drusen in one eye, the rate of development of azbGAMD at 5 years is 6.3%, whereas the
rate for patients with multiple bilateral large sem increases to 26% at 5 ye#rsin the 10-

year follow-up study of the AREDS, 37% of patiedeveloped large drusen when medium
drusen were present at baseline in one eye, anddél®oped large drusen when medium
drusen were present in both eyes at baséi&hen medium drusen were present at baseline,

14% progressed to advanced AMD at 10 years.

In 2005, a simplified severity scale was develofpedissessing AMD risk progression that is
based on two primary ophthalmoscopic features:oomaore large drusex{25um in

diameter) and the presence of pigmentary chati§ésdividuals with two affected eyes could
then be given a five-step grading score of 0—4dthas one point for each factor being present
in each eye). The following scores enable theatmi to communicate with the patient about
the approximate 5-year risk for developing advans®tD: four factors, 45%; three factors,
26%; two factors, 9%; one factor, 4%; and zerodes;t0.5%. The approximate 10-year risks
were 71%, 53%, 28%, 8%, and 1.5%, respectiV8ly.

For patients without large drusen, the presendetefmediate drusen in both eyes is considered
to represent one risk factor using this severiglescAdvanced AMD in one eye is counted as
two risk factors. Often, the eye contralaterah® ¢ye with Advanced AMD has large drusen
and RPE pigmentary disturbances and thereforecheigisk factors, the highest risk-level for
progression of all patients with AMD (50% by 5 ygand 71% by 10 years). Interestingly, an
online AMD risk calculator that includes phenotyganmplified severity scale score described
above) and demographic information (age, smokind,family history of AMD) had excellent
calibration and overall performance, whereas tlditiadh of specific genetic analysis added

little to the 9- to 10-year trend for the develomnef advanced AMB?®

Reticular pseudodrusen (also referred to as sulatetrusenoid deposits) may be under-
recognized. They are best imaged using fundus laotekcence, infrared reflectance, and/or
spectral-domain optical coherence tomography (SO-Q&nd they appear to represent a
meaningful risk factor associated with progressmthe geographic atrophy’***(See

Glossary.)
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Advanced Age-Related Macular Degeneration

Advanced AMD (category 4) as defined in the AREBRrs to either neovascular AMD or
geographic atrophy involving the center of the ni@cuJisual acuity in one eye is affected in all
category 4 patients. In the Beaver Dam Eye Stuglyraximately 22% of the fellow eyes of
such patients developed neovascular changes oraggog atrophy involving the fovea over 5
years:* In the AREDS, for patients with advanced AMD ireceye, the risk of progression to
an advanced stage in the fellow eye ranged from ®6%0% at 5 years, depending largely on
the phenotype in the better €yIn the Submacular Surgery Trial (SST), these figdiwere

also confirmed and further emphasize the valua@stmple risk scal¥®

The phenotype of central geographic atrophy, thaiackd form of non-neovascular AMD,

will have one or more zones of well-demarcated RR&or choriocapillaris atrophy. Drusen
and other pigmentary abnormalities may surroundathephic areas. Severe VA loss occurs
less commonly and more slowly in patients with gapgic atrophy than in patients with
neovascular AMD. Geographic atrophy involving tbeeal center causes approximately 10%
of all AMD-related visual loss of 20/200 or wor$éPatients with geographic atrophy not
necessarily involving the central fovea may havetieely good distance VA yet manifest a
substantially decreased ability to perform neamnafisasks such as readitfg Doubling of the
visual angle in patients with geographic atrophy baen reported to occur in as many as 50%

of patients over a 2-year peri.Choroidal neovascularization also may occur.

Neovascular AMD is characterized angiographicadly#her classic, occult, predominantly
classic, minimally classic, or mixed lesions. (&dessary.) Serous and/or hemorrhagic
detachment of the neurosensory retina or the RR#pavarious stages of an elevated,

fibrovascular disciform scar, may also occur.

In the Macular Photocoagulation Study (MPS), cfasstion of neovascular AMD with CNV
was based on fluorescein angiography. Classic GBAs$ Type 2 membrari&**'is defined

as a well-demarcated hyperfluorescence in the phdge of the angiogram, with progressive
leakage of dye into the overlying subneurosensetipal space during the late phases of the
angiogram. Occult CNV (Gass Type 1 membr&fiéjis characterized by either a
fibrovascular pigment epithelial detachment (PEDlate leakage of undetermined source. A
fibrovascular PED is an irregular elevation of RRRE that has accompanying stippled
heterofluorescence or even hypofluorescence eathe angiogram, with progressive late
leakage in the later stages of the angiogram. Anlbtesion with late leakage of undetermined
source is not elevated yet shows a similar patilate leakage (usually after 1 minute). Other

clinical subtypes or features of neovascular AMDynmelude the following:

Retinal PED
Idiopathic PCVA****3which should be suspected in patients with orgragpoid lesions and

especially in patients of African or Asian descditite lesions are often located in the
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peripapillary region, but may also present in thetal macula or the macular arcades initially
as large hemorrhagic retinal PED, lipid exudatimg subretinal fluid. An indocyanine green

(ICG) angiogram is often useful in confirming theghosis.

+ Retinal angiomatous proliferatidn*

RATIONALE FOR TREATMENT

Prospective, randomized, controlled clinical trisigpport the use of antioxidant vitamins and
minerals for slowing the progression to later ssagfieAMD, intravitreal injection of anti-VEGF
agents, photodynamic therapy (PDT), and laser gloaigulation surgery to treat neovascular AMD.
However, thermal laser photocoagulation surgenpisonger recommended for subfoveal CNV
treatment (See Glossary.) At present, there israegn therapy to prevent or treat geographic
atrophy*®®

TREATMENT MODALITIES

Early Age-Related Macular Degeneration
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The use of the combination of antioxidant vitarmmansl minerals did not reduce the progression
of early AMD to the intermediate stage of AMD, ahédre was insufficient power to determine
the effects of the combination treatment on theypssion to more advanced AMD. Therefore,
there is no evidence to support the use of thegglements for patients who have less than
intermediate AMD. In early AMD (AREDS category ®nly 1.3% of participants progressed

to advanced AMD in 5 years. A meta-analysis by BEvar2012 that looked at the evidence
about whether to take an antioxidant vitamin oreméh supplement prevents the development
of AMD concluded that there was accumulating evagetihat taking vitamin E or beta-carotene

supplements will not prevent or delay the onsesMD.**°

Intermediate Age-Related Macular Degeneration

The original AREDS used a factorial design wheréB§7 participants were randomized to
antioxidant vitamins, zinc, a combination of antitant vitamins and minerals (zinc and
copper), or a placebo, and they were followed foresn of 6 yearsOf these, 3640

participants were enrolled in the study for AMD.the AREDS, daily doses of vitamin C (500
mg), vitamin E (400 IU), beta-carotene (15 mg)czi80 mg as zinc oxide), and copper (2 mg
as cupric oxide, to reduce the risk of zinc-inducedper deficiency anemia) were evaluated. In
the AREDS2, the replacement of beta-carotene witir (10 mg) and zeaxanthin (2 mg) was

explored, along with a lower dose (25 mg) of zire (see Table 1).
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TABLE 1 ANTIOXIDANT VITAMIN AND MINERAL SUPPLEMENTS USED IN THE AREDS2

Supplement Daily Dose*
Vitamin C 500 mg
Vitamin E 400 IV
Lutein/zeaxanthin 10 mg/2 mg
Zinc oxide 80 mg or 25 mg
Cupric oxide 2mg

AREDS2 = Age-Related Eye Disease Study 2

SOURCE: Age-Related Eye Disease Study 2 (AREDS2) Research Group. Lutein/zeaxanthin for the treatment of age-related
cataract: AREDS?2 randomized trial report number 4. JAMA Ophthalmol. 2013;131(7):843-850.

* These doses are not those listed on the commercially available vitamin/mineral supplements because of a change in
labeling rules by the U.S. Food and Drug Administration that specifies that the doses must reflect the amounts available at
the end of the shelf life.

The AREDS?2 study was a multicenter, randomizedptismasked, placebo-controlled phase
1l study that used a 2 x 2 factorial study desitfihe study enrolled 4203 participants with
either bilateral large drusen or large drusen & @ye and advanced disease in the fellow eye.
This population represented a high-risk group fogpession to more advanced stages as
identified in the original ARED$ Participants were randomized to receive either
supplemental lutein and zeaxanthin, supplementaigar3, or the original formulation. A
secondary randomization to four variations includtahination of beta-carotene, lower zinc
levels (25 mg), or both. The final results of thRBDS2 support the recommendation for

substitution of beta-carotene with lutein (10 migdl zeaxanthin (2 mg).

In the original AREDS and in AREDS2, participantsoabenefited from antioxidant vitamin
and mineral supplementation were those who haeéreitibermediate AMD or advanced AMD

in one eye. For participants with extensive intetiat (i.e., medium-sized) drusen in one or
both eyes, one or more large drusen in at leasegaenonsubfoveal geographic atrophy in one
eye, or advanced AMD (i.e., subfoveal geographiggty or CNV) in one eye, the rate of
development of advanced AMD at 5 years was redbge2b% in the participants using the
combination treatment of antioxidant vitamins wathc and copper. The risk of losing vision of
3 or more lines (doubling of the visual angle) weduced by 19% with this combination
treatment. Although zinc alone or antioxidants eloeduced progression, the therapy that
resulted in a statistically significant reductionkoth the development of advanced AMD and

vision loss was the combination treatment of amtiant vitamins and minerals (Table 2).
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TABLE 2 SuMMARY OF RESULTS OF THE ORIGINAL AREDS FOR DEVELOPING ADVANCED AGE-RELATED MACULAR
DEGENERATION AND VISION LOSS

Antioxidants Zinc Antioxidants Alone
Plus Zinc Alone
Reduction of the relative risk of developing 25% 21% 17%
advanced AMD
Reduction of the relative risk of vision loss (3 or 19% 11% 10%

more lines)

AMD = Age-Related Macular Degeneration; AREDS = Age-Related Eye Disease Study

SOURCE: Age-Related Eye Disease Study Research Group. A randomized, placebo-controlled, clinical trial of high-dose
supplementation with vitamins C and E, beta carotene, and zinc for age-related macular degeneration and vision loss:
AREDS report number 8. Arch Ophthalmol. 2001;119(10):1417-1436.

A meta-analysis by Evans in 2017 concluded thaviddals with AMD may experience
delay in progression of the disease with antioxidgamin and mineral supplementatitfi.
This finding is drawn from one large trial condwtie a relatively well-nourished American
population. The generalizability of these findinigther populations is not known. Although
generally regarded as safe, vitamin supplementshaeg side effectS. Evans also published
a second meta-analysis concluding that taking vitdfor beta-carotene supplements will
not prevent or delay the onset of AMD. The samdabty applies to vitamin C and the
multivitamin (Centrum Silver) investigated in theeptrial reported to date. There is no
evidence with respect to other antioxidant supplemesuch as lutein and zeaxanthifhA
meta-analysis of the adverse effects of nutriticugdplementation reported that there is an
increased risk of death from vitamin A, beta-cameteand vitamin E supplements (16%, 7%,
4%, respectively), but not from vitamin C supplensérf Other investigators have raised
concerns about the methodology for this meta-aimlyéere is potential bias in the analyses
owing to the omission of clinical trials that haol deaths and the lack of biological
plausibility in the authors’ interpretation of thesults of the subgroup analys&%'*?Also a
number of studies in the meta-analysis used auf@mtidosages much higher than those used
in the AREDS and did not find an adverse associaifchigh-dose antioxidant
supplementatioh®® Of great concern, two studies reported an inceeasartality among
patients who were heavy smokers and were alsogdiéta-carotene supplements to prevent

lung cancef®*16°

The AREDS2 study results demonstrated that in pistiat high risk for progression, there
was no statistically significant difference asstamiawith supplementation with the original
AREDS formula versus each of the other modification AMD progression. As mentioned

earlier, the addition of omega-3 supplementatioHACand EPA) had no further benefit. This
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result was also suggested by a meta-analysis bgdCébal in 20087 Subgroup analysis
indicated that for those in the lowest quartileltdgein and zeaxanthin intake, supplemental
lutein and zeaxanthin was protective (95% CI, 00694;P=0.01). The authors concluded
from all available evidence that lutein and zealiemtepresent an appropriate substitute for
beta-carotene in the supplem&hEinally, there was no demonstrated detrimentaatff
lowering the zinc levels (25 mg) on progressioadwanced disea§éA meta-analysis by
Vishwanathan in 2013 did show that zinc supplenteamtalone may not be sufficient to

produce clinically meaningful changes in V&.

Neovascular Age-Related Macular Degeneration

With the introduction of the VEGF inhibitors pegapib sodium (Macugen®, Eyetech, Inc.,
Cedar Knolls, NJ) in 2004, off-label bevacizumalygétin®, Genentech, Inc., South San
Francisco, CA) in 2005, ranibizumab (Lucentis®, &gech, Inc., South San Francisco, CA)
in 2006, and aflibercept (Eylea™, Regeneron Phagntézals, Inc., Tarrytown, NY) in 2011,
more effective treatments for neovascular AMD exi$te VEGF inhibitors have
demonstrated improved visual and anatomic outcaraegpared with other therapies. Anti-
VEGF therapies have become first-line therapyfeating and stabilizing most cases of
neovascular AMD and a Cochrane systematic reviewotstrates the effectiveness of these

agents to maintain visual acui§/.(1+, Good quality, Strong recommendation)

Aflibercept is a pan—-VEGF-A and placental growtbtée (PGF) blocker approved by the US
Food and Drug Administration (FDA) that has beeowented to be of similar efficacy to
ranibizumab in the head-to-head phase Ill VEGF F&ge: Investigation of Efficacy and
Safety in Wet AMD (VIEW) trials 8 In these pivotal studies, the currently approvedd?

dose of aflibercept was administered by intravitig@ction every 4 weeks and every 8
weeks after three monthly loading doses. In ttat fiear, both study arms were similar to 0.5-

mg ranibizumab dosed every 4 weeks.

Bevacizumab is a full-length monoclonal antibodgtthinds all isoforms of VEGF. It is FDA
approved for intravenous use in the treatment dastatic colorectal, metastatic breast, and
non-small cell lung cancer. Bevacizumab was ingastid first as a systemic intravenous
treatment for AMD and then as an intravitreal itijge (1.25 mg) before the FDA approved
ranibizumab®**°Because preliminary reports appeared favorablethafmologists began

to use intravitreal bevacizumab off-label to tréatV. Comparative trials and uncontrolled
case series reported improvements in VA and deedegtinal thickness by optical coherence
tomography (OCT) following intravitreal bevacizumaeatment’**’ Informed consent
information is available on the benefits and rigkntravitreal bevacizumab and its off-label

statust’®
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Intravitreal ranibizumab (0.5 mg) is FDA approved the treatment of all subtypes of
neovascular AMD, based on results from three deotasked, randomized controlled
trials}"98%(See Table 3.) Ranibizumab is a recombinant, hizedrimmunoglobulin G1
kappa isotype therapeutic antibody fragment deesldpr intraocular use. Ranibizumab

binds to and inhibits the biologic activity of @bforms of human VEGF-A.
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Study No. of Patient Characteristics Duration and Frequency Untreated Eyes Years after
Patients of Treatment Enroliment
Visual Loss of 15  Visual Gain of 15  Visual Loss of Visual Gain of
Letters or More*  Letters or More* 15 Letters or 15 Letters or
More* More*
ANCHOR (2006; 423 Mean age 77 years; BCVA 20/40 to Monthly ranibizumab 10% (0.5 mg) 41% (0.5 mg) N/A 2
ranibizumab 20/320; total lesion size <5400 um; injections for 2 years (All patients received treatment)
injection)® no previous treatment (including
verteporfin therapy) that might Verteporfin PDT on day 0 66% 6%
compromise an assessment of the and then PRN following FA
study treatment; predominantly atmonths 3, 6, 9, or 12
classic CNV lesions
MARINA 716 Mean age 77 years; BCVA 20/40 to Monthly ranibizumab 10% (0.5 mg) 33% (0.5 mg) A47% 4% 2
(2006; ranibizumab 20/320; primary or recurrent CNV; injections for 2 years
injection)" minimally classic or occult with no
classic CNV lesions; presumed
recent progression of disease
VIEW 1 and 2 2419 Mean age 76 years; BCVA 20/40 to Aflibercept 0.5 mg q 4 4% 30% NA 1
(2012; aflibercept 20/320; primary, active subfoveal (or  weeks 4 (All patients received treatment)
injection)™®® juxtafoveal) CNV, with the total CNV 5% 34%
area (classic plus occult CNV) >50%  Aflibercept 2.0 mg q 4
of total lesion size; any lesion weeks 4% 31%
subtype )
Aflibercept 2.0 mg g 4
weeks x 3, then q 8 weeks 6% 33%

Ranibizumab 0.5 mg q 4
weeks
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TABLE 3 EFFECTS OF TREATMENT ON VISION IN RANDOMIZED CONTROLLED TRIALS OF SUBFOVEAL CNV (CONTINUED)

Study No. of Patient Characteristics Duration and Frequency of Treated Eyes Untreated Eyes Years after
Patients Treatment Enroliment

Visual Loss of 15  Visual Gain of 15 Visual Loss of Visual Gain of

Letters or More* Letters or More* 15 Letters or 15 Letters or
More* More*

CATT 1208 Mean age 79 years; BCVA 20/25 Ranibizumab 0.5 mg g 4 6% 34% NA 1 CATT
(2011; bevacizumab to 20/320; untreated, active CNV, weeks (All patients (bevacizum
Vs with CNV, fluid, or hemorrhage _ 6% 31% received abvs.
ranibizumab under the fovea Bevacizumab 1.25 mg q 4 treatment) ranibizumab
injection)*’ weeks 5% 25% injection)*’

Ranibizumab 0.5 mg PRN 9% 28%

Bevacizumab 1.25 mg

PRN
VISION 590 Age >50 years; BCVA 20/40 to Injection every 6 weeks for 45% 10% 59% 4% 2
(2006; pegaptanib 20/320; subfoveal CNV with total 54 weeks (9 total
sodium injection)*®* lesion size <12 disc areas; IOP treatments); then

<23 mmHg rerandomized and injection

every 6 weeks through

week 96 (8 total

treatments)
TAP 609 Mean age 75 years; BCVA 20/40 Following first treatment, 47% 8% 62% 4% 2
(2001; verteporfin to 20/200; classic CNV or occult retreatment was 1%} 69%"
PDT)*®? CNV if >50% of total lesion size considered every 3 months 0 0

per FA findings through 21
months of follow-up

ANCHOR = Anti-VEGF Antibody for the Treatment of Predominantly Classic CNV in AMD; BCVA = best-corrected visual acuity; CNV = choroidal neovascularization; FA = fluorescein angiography;
CATT = Comparison of Age-Related Macular Degeneration Treatment Trials; IOP = intraocular pressure; MARINA = Minimally Classic/Occult Trial of the Anti-VEGF Antibody Ranibizumab in the
Treatment of Neovascular AMD; NA = not applicable; PRN = as needed; PDT = photodynamic therapy; TAP = Treatment of Age-Related Macular Degeneration with Photodynamic Therapy; VIEW =
VEGF Trap-Eye: Investigation of Efficacy and Safety in Wet AMD; VISION = VEGF Inhibition Study in Ocular Neovascularization

* Defined as doubling of the visual angle.
" Pegaptanib sodium injection was administered to patients who were allowed both prior and on-study PDT.
¥ Predominantly classic.
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The Comparison of AMD Treatment Trials (CATT) wamalticenter clinical trial that
compared the safety and effectiveness of bevaciawmith ranibizumab and an
individualized dosing regimen (as needed, or PR) monthly injections. At 1 year, the
CATT study found that ranibizumab and bevacizumath tomparable equivalence VA
improvements for monthly dosirt§® Ranibizumab PRN had similar VA improvements
compared with a fixed schedule of monthly injectioRurther follow-up at 2 years showed
that the two drugs remained comparable in botlt@tff and safety, but the PRN arms
together did not perform as well in terms of mdinitay the visual gains at the end of year 1
compared with the two monthly arms, especiallyhia bevacizumab PRN grot{.The

CATT 5-year follow-up study demonstrated visionrgadluring the first 2 years that were not
maintained at 5 years. However, 50% of eyes had¥20/40 or better, confirming anti-
VEGF therapy as a major long-term therapeutic adedor neovascular AMB?* Similar
results were seen in the 2-year Inhibition of VEGRge-related choroidal
Neovascularization (IVAN) trial conducted in theiténl Kingdom'®>*%¢(See Glossary.)
Presently, there does not appear to be a signifdiéference in efficacy between ranibizumab
and bevacizumal¥* A meta-analysis by Nguyen in 2018 of over 8,008seyomparing all
three drugs concluded that bevacizumab and ramitabuhad equivalent efficacy for best-
corrected visual acuity (BCVA), whereas ranibizurhabl greater reduction in central
macular thickness, and aflibercept and ranibizuhwbcomparable efficacy for BCVA and
central macular thicknes&’ The review by Chen in 2015 also elicited similesults'®® The
systemic safety data in the CATT and IVAN studiesiaconclusive and two Cochrane
systematic reviews have also concluded that iffardince in safety between these anti-VEGF

drugs exists, it is minimaf®*%°(

I+, Good quality, Strong recommendatiofh)yeal world
analysis of 13,859 patients found that all threendgimproved visual acuity similarly over 1

year™!

Pegaptanib sodium is a selective VEGF antagonastitimds to the 165 isoform of VEGF-A.
It was the first anti-VEGF agent available for tieg neovascular AMD. Pegaptanib sodium
injection is FDA approved for the treatment ofsalbtypes of neovascular AMD, with a
recommended dosage of 0.3 mg injected every 6 wiatk¢he vitreous. These
recommendations were based on results from twoldaubsked, randomized controlled
trials 1®! (See Table 3.) Unlike the other anti-VEGF agehas are currently available
(ranibizumab, aflibercept, and bevacizumab), pegabttreatment does not improve VA on
average in patients with new-onset neovascular AvB is rarely used in current clinical

practice.

Randomized clinical trials have been performedudysthe adjunct use of intravitreal

corticosteroids and/or anti-VEGF agents in varidugy combinations or with verteporfin
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PDT, following the publication of results from umtmlled case serid€>***However, the
data do not currently support the use of combinati@rapy with steroids, especially given

the long-term side effects of glaucoma and catdhattare associated with corticosteroid use.

The DENALI and MONT BLANC studies (ranibizumab anefteporfin PDT compared with
ranibizumab alone) did not show a significant bérafadding PDT to anti-VEGF therapy in
new-onset neovascular AMB®%’(See Glossary.) However, the EVEREST study
demonstrated that fewer anti-VEGF injections wereded in combination therapy compared
with anti-VEGF monotherapy in eyes with the PCViaat of neovascular AMD® A 2017
meta-analysis and systematic review also concltitedreatment of PCV by PDT combined
with ranibizumab is valuable in improving VA and imtaining long-term effectiveness but
recommended further stud{*°°’A randomized trial of 310 subjects has shown efliept to
effectively treat PCV in 85% of patients; 15% reqdi PDT for controf”® A 2018 meta-
analysis of 16 studies by Gao et al compared 58&mia in the monotherapy group with
various anti-VEGF agents against 673 patientsercttimbination group and found no
statistically significant difference between groupsnean BCVA, the proportion of patients
who gained 15 or more letters, or central retihalkness at the end of the stifdyHowever,
combination therapy did require fewer anti-VEGFeutjons, as noted in other studies with
reduced-fluence PDT demonstrating this reductiomimber of injections at a statistically

significant level as opposed to the standard fleegroup?®*

Subfoveal Choroidal Neovascularization

In addition to intravitreal injections of VEGF irdifors, verteporfin PDT and thermal
laser photocoagulation surgery remain approvedangtior the treatment of subfoveal
lesions. Current practice patterns support theotisati-VEGF monotherapy for patients
with newly diagnosed neovascular AMD and suggeatttiese other therapies are rarely
needed. Photodynamic therapy with verteporfin Ha8 Bpproval for the treatment of
AMD-related, predominantly classic, subfoveal CNikatment trial results are described
in Table 3. The efficacy of thermal laser photoadation surgery for CNV was studied
in the MPS (early 1990s) in a randomized, contdhltaulticenter triat*®****The MPS
directly treated eyes that had subfoveal lesioivmgubermal laser surgely’ but the
outcomes were poor and do not compare with thdipes/A benefits found with current
anti-VEGF therapy. Thus, thermal laser photocoagnriaurgery is no longer

recommended for subfoveal CNV treatment.

Table 3 (at the end of this section) summarizedititengs from randomized controlled
trials of verteporfin PDT and VEGF inhibitors fdret treatment of subfoveal CNV. The
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entry criteria varied among these studies and raag lcontributed to the differences

among treatment cohorts.

Juxtafoveal Choroidal Neovascularization
Although randomized, controlled clinical trials leawot routinely included patients with
juxtafoveal CNV, many clinicians extrapolated ttegadfrom current trials to consider

intravitreal injections of anti-VEGF agent as thianary therapy for juxtafoveal lesions.

In the MPS, treatment of well-demarcated juxtafd¥eldV lesions resulted in a small
overall treatment benefit’ The rates of “persistence” (CNV leakage within €eks of
laser photocoagulation surgery) and “recurrencd&l\{Qeakage more than 6 weeks after
laser photocoagulation surgery) were high (80%) yars. After 5 years of follow-up,
52% of eyes treated for juxtafoveal lesions proggdgo visual loss of 30 or more letters

(quadrupling of the visual angle) compared with 6dRantreated eyes!

Extrafoveal Choroidal Neovascularization

There still remains a possible role for thermagtasurgery treatment in eyes with
extrafoveal and peripapillary CNV lesions as dedibg the MPS*#2%2Although
photocoagulation of well-demarcated extrafoveal AM&fons resulted in a substantial
reduction in the risk of severe visual loss forfingt 2 years, recurrence or persistence
occurs in approximately 50% of cases, thus reduttirsgbenefit over the subsequent 3
years of follow-up-*® After 5 years of follow-up, 48% of eyes treated datrafoveal
lesions progressed to VA loss of 30 or more lettdren compared with 62% of
untreated eye¥? The historical data are important to recognizeument practice
patterns, as none of the anti-VEGF or PDT triatduded extrafoveal lesions.
Practitioners have extrapolated and applied data fhe dramatic improvements seen in
the treatment of subfoveal lesions to extrafovesions. The current trend is to use anti-
VEGF agents in preference to laser photocoagulatimgery. Laser surgery for
extrafoveal lesions remains a less commonly usetdieasonable, therapy. Current
therapies that have insufficient data to demonrssthnical efficacy include radiation
therapy, acupuncture, electrical stimulation, mactrianslocation surgery, and
adjunctive use of intravitreal corticosteroids witrteporfin PDT. Therefore, at this

time, these therapies are not recommended.
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CARE PROCESS

PATIENT OUTCOME CRITERIA

Patient outcome criteria are to reverse or minirmizaal loss and improve visual function.

DIAGNOSIS

The initial evaluation of a patient with signs ayinptoms suggestive of AMD includes all features
of the comprehensive adult medical eye evalugfidwjth particular attention to those aspects
relevant to AMD.

History

An initial history should consider the followingeshents:

+ Symptom&®

+ Metamorphopsia

+ Decreased vision

+ Scotoma

+ Photopsia

+ Difficulties in dark adaptation
¢ Medication and nutritional supplement use
« Ocular history*2°%2%
+ Medical history*?°>*(including any hypersensitivity reactidfis?”}
« Family history, especially family history of AMD?°

+ Social history, especially a quantitative smokiiggdry 343

Examination
¢ Comprehensive eye examination
¢ Amsler grid

¢ Stereoscopic biomicroscopic examination of the rzacu

Binocular slit-lamp biomicroscopy of the ocular fus is often necessary to detect subtle
clinical signs of CNV. These include small areas@forrhage, hard exudates, subretinal fluid,

macular edema, subretinal fibrosis, or pigmentheiiil elevation.
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Diagnostic Tests

Optical Coherence Tomography

Optical coherence tomography is important in diagymg and managing AMD, particularly
with respect to determining the presence of sueibtind intraretinal fluid and in
documenting the degree of retinal thickenifigOptical coherence tomography defines the
cross-sectional architecture of the retina, whechat possible with any other imaging
technology. It may reveal the presence of fluid thaot apparent on biomicroscopy alone.
It also helps in evaluating the response of theaeind RPE to therapy by allowing
structural changes to be followed accurafély*Newer-generation OCT modalities,
including SD-OCT, are preferred technologies. Asdeemin OCT have increased the image
resolution and enhanced our ability to detect stinat changes of the retina and
choroid®**#" The implementation of newer technologies, suctmapt-source OCT (that

is FDA approved), is evolving at this tirfig:2*’

Optical Coherence Tomography Angiography

Optical coherence tomography angiography (OCTA) mewer imaging modality that
provides noninvasive evaluation of the retinal ahdroidal vasculature and is becoming
more commonly applied in the evaluation and managémf AMD, but it has not

replaced other angiographic methétfs.

Fluorescein Angiography

Intravenous fundus fluorescein angiography is iatdid*®*****when the patient
complains of new metamorphopsia or has unexpldiha&ued vision, and/or when clinical
examination reveals elevation of the RPE or retimacular edema, subretinal blood, hard
exudates, or subretinal fibrosis, or the OCT shewdence of fluid. Fluorescein

angiography is also warranted as follows:

To detect the presence of and determine the exygat, size, and location of CNV. If
verteporfin PDT or laser photocoagulation surgsrigeing considered, the angiogram is
used as a guide to direct treatment. The role mdidations for fluorescein angiography are

evolving as continued advances in OCT occur.
To detect persistent or recurrent CNV or othengdtdiseases following treatment. (See
Glossary.)

To assist in determining the cause of visual lbas is not explained by the clinical

examination.

If CNV is suspected on the basis of new symptonwcatar findings, fluorescein
angiography should be performed and interprete@dixipusly by an individual

experienced in managing patients with neovascuMbA*1°%151
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When fluorescein angiography is performed, the jolgys must be aware of potential risks
associated with this proceduré??tissue infiltration (if the drug extravasates thein),

pain, and allergic reactions. Even death from aylapis has been reported (approximately
1in 200,000 patients). Each angiographic facétipuld have a care plan in place for an
emergency situation as well as a clear protocaoiitomize the risks and to manage

complications.

Fundus Photography

Color fundus photographs may be obtained when gngjahy is performed, because they

are useful in finding landmarks, evaluating serdechments of the neurosensory retina
and RPE, and determining the etiology of blockedrscence. Fundus photographs may
also be used as a baseline reference for seleatiethis with advanced non-neovascular

AMD and for follow-up of treated patients.

Fundus Autofluorescence
Fundus autofluorescence is helpful to demonstraasaof geographic atrophy and monitor
their progression. Some patterns of autofluoressemay predict faster rates of geographic

atrophy??* Also, fundus autofluorescence may be used to dfydippfuscin in the RPE*

Indocyanine Green Angiography

Indocyanine green angiography is a technique tl@ats visualization of the choroidal
circulation. The value of this test in evaluatimglareating AMD has been debafét.
Indocyanine green angiography has been shown tiséfel in evaluating specific forms of
AMD, such as PED, poorly defined CNV, occult CNWddesions including retinal
angiomatous proliferation or idiopathic PG¥:***The PCV form of neovascular AMD
may be more easily identified when ICG is usedtipalarly in patients of African or

Asian descent?**When ICG angiography is performed, the physiciarsibe aware of
potential risks associated with this procedureesewnedical complications, allergic

reactions, and even dedtf.

Other Tests

Several other tests including microperimé&tfyto measure macular sensitivity), and
adaptive optics (to identify individual rods andhesf?’ have been used to evaluate
patients with AMD; however, their specific roledhnical practice has yet to be

specifically defined.
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MANAGEMENT

Consequences of untreated neovascular macular éegiem include a substantial economic burden
on patients, their family and society. Anti-VEGFeats are cost-effective for management of
neovascular macular degeneration. Choice of tHev&®F agent to use should be individually
tailored based on discussion between the patighphapsician. Early detection and treatment of AMD
to arrest the deterioration in vision may help pres patients’ quality of life and independence.
Management options for AMD include observationj@itlant vitamin and mineral supplements,
intravitreal injection of anti-VEGF agents, PDT ddaser photocoagulation surgery. Several new

treatments such as stem cells and gene therapyaently under investigatio?® 2%

Patients who are currently smoking should be advisestop®>'#*Studies have found that the
physician’s advice to stop smoking is a helpful ivatbr for patients who are attempting to Gtlit
and is associated with increased long-term smokirsginence ratés? An important component of
care for an AMD patient is referral for vision réfildgation as well as continued follow-up for geaker

eye care.

Monitoring and Early Detection

Patients with early AMD and/or a family historyAMD should be encouraged to assess their
own VA using monocular vision testing (i.e., Amstgid or electronic home monitorifig*9

and have scheduled dilated eye examinations fectiey the intermediate stage of AMD. (See
Glossary.) Treatment with antioxidants and mineaslslescribed previously in the original
AREDS and AREDS?2 trials should be considered foiepts who have progressed to

intermediate or advanced AMD in at least one eye.

Patients with a high-risk AMD phenotype are at @&sed risk of progression to advanced
AMD and should be educated about methods of datpagw symptoms of CNV, including
self-monitoring. They should also be educated abwmiheed for promptly reporting new
symptoms to an ophthalmologist who can confirnhé& hew symptoms are from CNV and who

can begin any necessary treatment.

Follow-up examinations of patients at increasekl aisprogression to advanced AMD may
enable (1) early detection of asymptomatic andat#e neovascular lesions that could improve
or preserve VA, (2) education about the possiblebeof AREDS2-based nutritional
supplements, and (3) reinforcement of the needdbirmonitoring and prompt evaluation with
the onset of new symptoms. Patients who check mdaonear vision (reading/Amsler
grid/Amsler-grid equivalent) may be more likelydecome aware of subtle visual symptoms
due to CNV, increasing the likelihood of detect®iV at an early stage which, on average,
yields better long-term visual outcomes with tresincompared with neovascular disease

detected at a more advanced stage.
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Sensitivity and specificity for CNV detection wiém face OCTA combined with cross-
sectional OCTA approaches that of the gold standbfidorescein angiography with OCT, and
it is better tharen faceOCTA alon€’® Structural OCT alone has excellent sensitivityGitV
detection. False positives from the structural Q@m be mitigated with the addition of flow
information with OCTAZ*® Optical coherence tomography angiography may tstéaclinical
CNV, which needs close monitoring and not treatm&rft-®2**#¥lectronic monitoring

devices are now available to aid in the detectiomeovascularization at an early stage. Such
devices use hyperacuity perimetry (or vernier agud create a quantified central visual map

of metamorphopsi&® Further studies of a variety of such devices agoing.

Indications for Treatment for Choroidal Neovascularization

Assessment and treatment plans for non-neovasautbneovascular AMD are listed in Table
4. The criteria for treatment of AMD and the tecjues of therapy are described in the
aflibercept, bevacizumab, ranibizumab, pegaptavi®S, and AREDS literature. Aflibercept,
ranibizumab, and pegaptanib-injection product liaigehnd other literature discuss techniques
of intravitreal injection® 2”224 Recently, conbercept has shown promising resultise
management of wet AMEf? although it has yet to receive FDA approval fenise. Similarly,
abicipar has completed phase Il clinical trials had shown an extended duration of effect with
a good safety profile; however, it has not receiv€\ approval?*****Recently reported
results from the HAWK and HARRIER phase Il clini¢dals showed that brolucizumab
achieved its primary endpoint of noninferiority®EVA change compared with aflibercept at
week 48. Patients treated with brolucizumab achiestgerior reductions in central subfield
thickness compared with aflibercept. Fewer patigneisted with brolucizumab had sub-retinal
fluid, inter-retinal fluid, and sub-RPE fluid. Bratizumab is currently awaiting FDA

approval®®

As is the case with most clinical trials, thesatngent trials do not provide clear guidance for
the management of all patients encountered incaipractice. To date, the major prospective
randomized anti-VEGF treatment trials (Anti-VEGFthody for the Treatment of
Predominantly Classic CNV in AMD [ANCHOR], MinimaliClassic/Occult Trial of the Anti-
VEGF Antibody Ranibizumab in the Treatment of Nestdar AMD [MARINA], VIEW,

CATT, IVAN, HARBOR) used either a fixed continuotreatment regimen (approximately

every 4 or 8 weeks) or an individualized discontinsi treatment regimen
(PRN).168'174’179’180'183’185'186'246
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TABLE 4 TREATMENT RECOMMENDATIONS AND FOLLOW-UP FOR AGE-RELATED MACULAR DEGENERATION

Recommended Treatment Diagnoses Eligible for Treatment Follow-up Recommendations
Non-neovascular AMD Intervals Testing
Observation with no medical or surgical Early AMD (AREDS category 2) Return examination at 6-24 months if Fundus photos, fluorescein angiography, OCT, or OCTA
therapies®***?% asymptomatic or prompt examination for new as appropriate®

symptoms suggestive of CNV

Advanced AMD with bilateral subfoveal Return examination at 6—24 months if Fundus photos, fluorescein angiography, OCT, or OCTA
geographic atrophy or disciform scars asymptomatic or prompt examination for new as appropriate®
symptoms suggestive of CNV

Antioxidant vitamin and mineral * Intermediate AMD (AREDS category 3) Return examination at 6-18 months if *  Monitoring of monocular near vision (reading/Amsler
supplements as recommended in the . : asymptomatic or prompt examination for new grid)
original AREDS and Advanced AMD in one eye (AREDS symptoms suggestive of CNV

518 category 4) ¢ Fundus photography and/or fundus autofluorescence
AREDS2 reports as appropriate
¢ Fluorescein angiography and/or OCT for suspicion of
CNV
Neovascular AMD
Aflibercept intravitreal injection 2.0 mg as Macular CNV » Patients should be instructed to promptly report symptoms suggestive of endophthalmitis, including eye
described in published reports'®® pain or increased discomfort, worsening eye redness, blurred or decreased vision, increased sensitivity
to light, or increased number of floaters
* Return examination approximately 4 weeks after treatment initially; subsequent follow-up and treatment
depends on the clinical findings and judgment of the treating ophthalmologist. A maintenance treatment
regimen of every 8 weeks has been shown to have results comparable to every 4 weeks in the first year
of therapy.
¢ Monitoring of monocular near vision (reading/Amsler grid)
Bevacizumab intravitreal injection 1.25 mg  Macular CNV ¢ Patients should be instructed to promptly report symptoms suggestive of endophthalmitis, including eye
as described in published reports'™ pain or increased discomfort, worsening eye redness, blurred or decreased vision, increased sensitivity
177,183,185,240,248 . .
to light, or an increased number of floaters.
The ophthalmologist should provide » Return examination approximately 4 weeks after treatment initially; subsequent follow-up and treatment
appropriate informed consent with respect depends on the clinical findings and judgment of the treating ophthalmologist
17
to the off-label status. «  Monitoring of monocular near vision (reading/Amsler grid)
Ranibizumab intravitreal injection 0.5 mg Macular CNV » Patients should be instructed to promptly report symptoms suggestive of endophthalmitis, including eye
as recommended in pain or increased discomfort, worsening eye redness, blurred or decreased vision, increased sensitivity

174,179,180,183,185,207,246,249-251

literature to light, or an increased number of floaters.””’

* Return examination approximately 4 weeks after treatment initially; subsequent follow-up and treatment
depends on the clinical findings and judgment of the treating ophthalmologist

* Monitoring of monocular near vision (reading/Amsler grid)
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Recommended Treatment

Diagnoses Eligible for Treatment

Follow-up Recommendations

Less Commonly Used Treatments for
Neovascular AMD

PDT with verteporfin as recommended in
the
TAP and VIP reports 82252234«

Macular CNV, new or recurrent, where
the classic component is >50% of the
lesion and the entire lesion is <5400 um
in greatest linear diameter

Occult CNV may be considered for PDT
with vision <20/50 or if the CNV is <4
MPS disc areas in size when the vision is
>20/50

Juxtafoveal CNV is an off-label indication
for PDT but may be considered in select
cases

Return examination approximately every 3 months until stable, with retreatments as indicated
Monitoring of monocular near vision (reading/Amsler grid)

Thermal laser photocoagulation surgery as

recommended in the MPS reports is rarely
used148,151,247

May be considered for extrafoveal classic
CNV, new or recurrent

May be considered for juxtapapillary CNV

Return examination with fluorescein angiography approximately 2—4 weeks after treatment, and
then at 4-6 weeks and thereafter depending on the clinical and angiographic findings

Retreatments as indicated
Monitoring of monocular near vision (reading/Amsler grid)

AMD = Age-Related Macular Degeneration; AREDS = Age-Related Eye Disease Study; CNV = choroidal neovascularization; MPS = Macular Photocoagulation Study; OCT = optical coherence
tomography; OCTA = optical coherence tomography angiography; PDT = photodynamic therapy; TAP = Treatment of Age-Related Macular Degeneration with Photodynamic Therapy; VIP =

Verteporfin in Photodynamic Therapy

* Contraindicated in patients with porphyria or known allergy.
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The PRN regimens using ranibizumab appear to hificaey and safety comparable to fixed
monthly regimens over 1 year of treatment, but th@yot maintain the initial visual gains with
longer follow-up*®?°Caution should be used when dosing PRN bevacizuasab may be
slightly less effective than other monthly anti-VE@gimens and other PRN anti-VEGF
regimens23 Vision gains during the first 2 years of the CAglinical trials were not

maintained at the 5-year follow-up visit, but 50%4he patients maintained a VA of 20/49.

A continuous, variable dosing regimen that attertpisdividualize therapy, commonly
referred to as “treat and extend,” is frequentlgdug clinical practice as an alternative to the
two treatment approaches abé¥&*' Prospective studies such as Lucentis Compared to
Avastin Study (LUCAS) have shown similar efficastiveen monthly and treat-and-extend for

bevacizumab and ranibizumab.

Subretinal hemorrhages are relatively common irvascular AMD. Small subretinal
hemorrhages are a sign of active CNV or PCV and neayanaged with anti-VEGF therapy.
For the management of larger submacular hemorrhtgeSST study was inconclusive.
Pneumatic displacement procedures, the use ofaR@pr pars plana vitrectomy have been
proposed. The data on management of these largesrheages are inadequate to make a

recommendation at this tinfe".

The risks, benefits, and complications of the trestt and the alternatives to it should be

discussed with the patient and informed shoulddresent obtainetf®*®

Complications of Treatment

Possible complications of the four main modalitésreatment for AMD are listed below.
Retinal pigment epithelium rips (tears) may occithwr without these treatment modalities,

yet this is not a contraindication to continued-&EGF therapy.

Intravitreal Pharmacotherapy

All anti-VEGF treatments may carry theoretical sgkr systemic arterial thromboembolic
events and increased intraocular pressure, althtiegresults of clinical trials studying
these risks remain inconclusi&:”*?A recent review of the literature concluded thati-a
VEGF therapy is safe and effective for neovasciMD.?® The risks of intravitreal anti-
VEGF agents in pregnant or lactating women havebaeh studie@’***Intravitreal
pharmacotherapy can result in endophthalmitis, nfentious inflammation, retinal tear, or

detachment.

¢ Aflibercept injection

+ Endophthalmitis (cumulativel.0% over 1 year in VIEW studie&j
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At 1 year, there were no statistically significdifferences in rates of serious systemic
adverse events such as death, arteriothrombotit®wa venous thrombotic events

between ranibizumab and afliberc&pit?*®

Bevacizumab injection

+ Reported safety data are limited by relatively shod variable follow-up periods and
by differences in reporting criterfa’ 2%

+ Reported ocular adverse events include bacterddprthalmitis per injection
(0.16%), tractional retinal detachments (0.16%gitisv (0.09%), rhegmatogenous

retinal detachment (0.02%), and vitreous hemorrt{@ges%o)30-26°

The CATT study had limited statistical power toritify any differences in treatment-
related adverse events between bevacizumab armzuzmiab. At 1 year, there were no
statistically significant differences in rates @fath, arteriothrombotic events, or venous
thrombotic events for the two drugs. There wasgadii rate of serious systemic events
(e.g., arteriothrombotic events, venous thrombasigastrointestinal disorders such as
hemorrhage) among patients treated with bevacizwuoatpared with ranibizumab (24%
vs. 19%;P=0.04), and this statistically significant diffecenwas persistent at 2 years of
follow-up.t"**®3The IVAN trial showed greater serum VEGF suppm@ssiith
bevacizumab but did not show any statistically igant difference in serious systemic

adverse event$®

Ranibizumab injection

¢ Endophthalmitis (cumulativel.0% over 2 years in MARINA study; <1.0% over 1
year in ANCHOR study)

+ Retinal detachment or traumatic injury to the 1&6¢3.1% of treated cases during the

first year of treatment’*%°

Pegaptanib sodium injectidfi

+ Endophthalmitis (1.3% of treated cases during itis¢ year of treatment)

+ Traumatic injury to the lens (0.6% of treated cai@$ng the first year of treatment)
+ Retinal detachment (0.7% of treated cases duriadit$t year of treatment)

+ Anaphylaxis/anaphylactoid reactions including aedgiema (rare; these were reported

following FDA approval)

Verteporfin Photodynamic Therapy
A severe decrease in central vision occurred withiveek following treatment in 1% to

4% of patients, and may be perman®rft22%3

¢ Infusion site extravasation

# Idiosyncratic back pain during infusion of the did§6—2% of patients§**>22>3

36



o 0o~ WON P

~

10

11
12
13
14
15
16
17

18
19

20
21

22
23
24
25
26
27

28

29
30
31
32
33

34
35

Age-Related Macular Degeneration PPP - Journal Submission Draft — 9/18/19

+ Photosensitivity reaction (<3% of patient&)?*2?**The stated, current recommendations

are to avoid direct sunlight for the first 5 dajierna treatment.

Verteporfin is contraindicated in patients with ployria or a known allergy or sensitivity
to the drug. Careful consideration should be giwepatients with liver dysfunction and to
patients who are pregnant, breastfeeding, or ofpérlage, because these patients were

not studied in published reports.

Thermal Laser Photocoagulation Surgery

Severe vision loss following treatment, which maygermanent

Rupture of Bruch’s membrane with subretinal oredtis hemorrhage

Effects on the fovea in subfoveal or juxtafoveal\CN

Thermal laser is no longer recommended for subfo®8®/. Introduction or enlargement
of a pre-existing scotoma, with or without VA logsnot a complication of thermal laser
photocoagulation surgery; rather, it is an anti@dsside effect of the treatment. Similarly,
recurrence or persistence of CNV, or the developrmEnew CNV and further visual
deterioration after adequate thermal laser surgersually a result of the disease process
and is not a complication. These realities mustiehasized to the patient and family

before treatment.

Supplements of High-Dose Antioxidants and Zinc

¢ Beta-carotene

+ Self-reported yellowing of the skin (8.3% in theiaridant arm compared with 6.0%
in the no antioxidant arnP=0.008§

+ Increased risk of developing lung cancer in cursenbkers (an excess cumulative
incidence of lung cancer was observed after18 nsoatld increased progressively
thereafter, resulting in an 18% difference in ircide by the end of the study (95% ClI,
3%—-36%;P=0.01) between the patients who received beta-@aecand those who did
not)** The active treatment group had a relative riskin§ cancer of 1.28 (95% ClI,
1.04-1.57P=0.02), as compared with the placebo griftip.

¢ Zinc

+ Increased risk of hospitalizations for genitourineauses, i.e., unspecified urinary
tract infection and prostatic hyperplasia in med stiess incontinence in women
(7.5% in those treated with zinc compared with 4i8%hose not treated with 80 mg
of zinc; P=0.001)° In the AREDS?2, there was no significant differeiicdMD

progression between 80 mg and 25 mg of zinc.

+ Copper-deficiency anemia (concomitant administratibcopper is necessary;
included in the AREDS and AREDS?2)
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When considering long-term supplementation, sonopleemay have reason to avoid one
or more of the supplements evaluated in the orighiREDS or AREDS2. Because of the
potential adverse effects, such as increased fagenitourinary conditions that may
require hospitalizations, the high doses of antiart vitamins and minerals recommended
by the original AREDS and AREDS?2 should be reviewgdhe patient’s primary care

physician.

Follow-up Evaluation

A history and examination are the recommended ei&sr the follow-up visits.

Recommended follow-up intervals are listed in Tahle
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History

The follow-up history should take into account tbéowing:

Symptoms, including decreased vision and metamqgits*
Changes in medications and nutritional supplements
Changes in medical and ocular historRy*2%®

Changes in social history (smokifgj®

Examination

The examination on the follow-up visit should inddéuthe following:

VA at distance with correction
Amsler grid

Stereoscopic biomicroscopic examination of the find

Follow-up after Treatment for Neovascular Age-Related Macular Degeneration

In addition to the above recommendations, patiehts have been treated with aflibercept,
bevacizumab, ranibizumab, or pegaptanib sodiuntiioje; verteporfin PDT; or thermal
laser photocoagulation surgery should be examiheggalar intervals by means of
biomicroscopy of the fundus. Optical coherence tgraphy?°° OCTA?"*"*fluorescein
angiography*81°*1%%and fundus photography may be helpful to detectssaf active
exudation or disease progression and should bewtsex clinically indicated. In common
clinical practice, OCT is a simple, noninvasivegadure that is well accepted by the
patient and provides important information for grevider to manage AMD.

Initial treatment and follow-up with intravitreaht-VEGF therapy (aflibercept,
bevacizumab and ranibizumab) should be at apprdgignd-week interval$®®79183
Subsequent follow-up and treatment intervals vayetding on the clinical findings and

judgment of the treating ophthalmologist. Afterabiloading doses administered at 4 week
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intervals, a maintenance treatment regimen evevgeks with aflibercept has been shown
to have comparable efficacy to every 4 weeks diegitanibizumab and aflibercept in the
first year of therapy®® There is no consensus about the ideal treatmenzals with anti-
VEGF agents. There are three protocols: monthlyimonthly injections, treat-and-extend,
or PRN. A minority of retina specialists will trgaatients monthly. Treat-and-extend is
based on anti-VEGF injection following an interbbalsed on treatment response. As-
needed treatment is based on the presence or absesugbretinal or intraretinal fluid. The
few patients currently being treated with pegaftauidium injection should have follow-

up examinations approximately 6 weeks after eaection.

Subsequent examinations, OCT, OCTA, and fluoreszmegiiography should be performed
as indicated depending on the clinical findings tirdjudgment of the treating
ophthalmologist. Treated patients should be ingtdito report symptoms of
endophthalmitis, retinal detachment, or decreaggdn and they should be re-examined

promptly.

Fellow Eyes without Choroidal Neovascularization

For patients with unilateral disease, the fellow @jthout CNV remains at high risk of
developing advanced AMBI® The risk can be lowered by as much as 36% ovéryear
period by taking the AREDS/AREDS2 supplemeratients should be instructed to
monitor their vision and to return to the ophthalogist periodically, even in the absence
of symptoms, but promptly after the onset of any e significant visual symptoms.
Patients at exceptionally high risk (e.qg., the pneg of advanced AMD in one eye and
large drusen with RPE changes in the fellow eyey beaexamined more frequently (i.e.,
every 6—12 months) in an effort to detect asymptan@N\V at a treatable stage. Since
some patients with AMD also have cognitive impainte family member or care
assistant should prompt the patient to self-teptidal coherence tomography is useful and

OCTA may be useful for evaluating the status ohhigk fellow eyes.

PROVIDER AND SETTING

Ancillary clinical personnel should be aware thatignts with the onset of new symptoms suggestive
of AMD (e.g., new visual loss, metamorphopsia,amtema) should be examined promptly. The
ophthalmologist will perform most of the examinatiand all treatment, and certain aspects of the

testing may be conducted by other trained indiisluader the ophthalmologist's supervision.

COUNSELING AND REFERRAL

All patients with AMD should be educated about pinegnosis of the disease and the potential value
of treatment as appropriate for their visual anttcfional status. Patients can be informed thatevhil

central visual loss is common, total visual losexgemely rare. Patients with AMD can be reassured
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that there is no harm in using their eyes for ndwigual tasks, and they may be told that the éibéc
total sunlight exposure remains uncertain. Insagacigarette smoking is a key modifiable risk facto

smoking cessation is strongly recommended whersadypatients with AMD or at risk for AMD.

The informed consent process should include a gson of the risks and benefits of treatment and
treatment alternatives. The off-label status ofdo&umab for neovascular AMD should be included
in the discussion; information and a consent forenavailable from the Ophthalmic Mutual
Insurance Company?

Vision rehabilitation optimizes the patient’s fuioctal ability?’® and patients with reduced visual

function should be referred for vision rehabilitatiand social servicé$’ Patients with severe visual
loss related to AMD who are referred for visionabititation services often have unrealistic
expectations. Educating patients that the visuabgitation specialist helps to optimize theirstiig
visual function, rather than “helping them seedxétiill establish more appropriate expectations
around such services. Special optical or electroragnifying lenses, bright lights, and electronic
reading aids may help patients to read more effelgti but not as well as they did before the onfet
AMD. An Implantable Miniature Telescope (IMT) is &DA-approved device that may be effective
for screened, phakic, motivated patients with elages AMD, and it appears to be cost-effecti?e’
A systematic review in 2018 found insufficient esticte on the IMT’s safety and effectiveness in
patients with late or advanced AM.More information on vision rehabilitation, inclumj materials

for patients, is available at www.aao.org/smartsigw-vision.

Loss of VA increases the risk of frequent f&f%°®* Depression and visual hallucinations (Charles
Bonnet syndrome) frequently accompany severe densian loss. Patients who have Charles
Bonnet syndrome and their family members shoulohfmemed that visual symptoms are not unusual
and do not represent a sign of psychosis or mdetatioration. The ophthalmologist may inquire
about symptoms of clinical depression and, whenm@pjate, suggest that the patient seek

professional advice, as depression may exacerhateffects of AMD’®?

SOCIOECONOMIC CONSIDERATIONS

Direct medical costs (taken from private insuraad Medicare claims data) related to treatment for
AMD in the United States were estimated to be axiprately $574 million in 20042 However,

these studies were conducted prior to the usetdV&GF agents.

The considerable burden of disease associatedAMID, as well as the public health benefits of
prevention, are highlighted in analyses conductethb AREDS authors. This research, published in
2003, estimated that 8 million Americans aged Sb@der are at high risk for developing advanced
AMD. If these persons received AREDS-formulatiopglements, it was estimated that
approximately 300,000 would avoid advanced AMD ang associated vision loss over a 5-year

period?®* In the Salisbury Eye Study, Christ et al repottet VA loss adversely affected activities of
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daily living levels which subsequently increasedtality risk in older adults, further calculations
estimated that treating AMD with anti-VEGF agerdses 1 to 2 years of |if&

More recent cost-effectiveness studies on the fiaatoVEGF therapies have demonstrated this
newer therapy to be highly cost-effective over ptiwrapies such as PB¥.22"?®The off-label use
of intravitreal bevacizumab was suggested to remtes highly cost-effective, off-label option for
management of neovascular AMD compared with thadtigost of ranibizumaf® Others have
investigated the cost utility of various treatmefiotsAMD. One analysis using CATT trial data found
that bevacizumab with PRN dosing offered considgrglkeater value than ranibizumab in the
treatment of neovascular AMD among patients 80ader?*° Another analysis using CATT and
MARINA data evaluated the relative 10-year coseefifzeness of bevacizumab and ranibizumab in
65-year-old patients with neovascular AMD. Thisdstestimated the cost utility of bevacizumab
treatment (relative to no treatment) at approxitye®2,700 per quality-adjusted life year ([QALY]
for monthly dosing) and $3,300 per QALY (for PRNsdm). In contrast, the cost-effectiveness of
ranibizumab was estimated as $63,300/QALY for migrdbsing and $18,600 per QALY for PRN
dosing?’ Wholesale prices of anti-VEGF medications rangenf§50 to $1,950 per dose, depending
on the medicatio?*?**The use of personalized anti-VEGF treatment gule@CT has resulted in
savings for the US government in neovascular AMbepés of $9 billion and $22 billion,

respectively>®
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APPENDIX 1. QUALITY OF OPHTHALMIC CARE
CORE CRITERIA

Providing quality care
is the physician's foremost ethical obligation, and
the basis of public trust in physicians.
AMA Board of Trustees, 1986

Quality ophthalmic care is provided in a manner aittl the skill that is consistent with the bedeirests of
the patient. The discussion that follows charazésrthe core elements of such care.

The ophthalmologist is first and foremost a physiciAs such, the ophthalmologist demonstrates
compassion and concern for the individual, andzetsl the science and art of medicine to help atevi
patient fear and suffering. The ophthalmologisvet to develop and maintain clinical skills at tighest
feasible level, consistent with the needs of padiethrough training and continuing education. The
ophthalmologist evaluates those skills and medinalvledge in relation to the needs of the patiet a
responds accordingly. The ophthalmologist also esssthat needy patients receive necessary cardldios
through referral to appropriate persons and feeslithat will provide such care, and he or she stpp
activities that promote health and prevent diseaskdisability.

The ophthalmologist recognizes that disease plpatsnts in a disadvantaged, dependent state. The
ophthalmologist respects the dignity and integoithis or her patients and does not exploit their
vulnerability.

Quality ophthalmic care has the following optimttiutes, among others.

+ The essence of quality care is a meaningful pastigirelationship between patient and physiciar Th
ophthalmologist strives to communicate effectiwglth his or her patients, listening carefully t@ith
needs and concerns. In turn, the ophthalmologistaes his or her patients about the nature and
prognosis of their condition and about proper goptrapriate therapeutic modalities. This is to easur
their meaningful participation (appropriate to thaiique physical, intellectual, and emotional estat
decisions affecting their management and carenpoave their motivation and compliance with the
agreed plan of treatment, and to help alleviate fears and concerns.

+ The ophthalmologist uses his or her best judgnrenhoosing and timing appropriate diagnostic and
therapeutic modalities as well as the frequenagvaluation and follow-up, with due regard to the
urgency and nature of the patient's condition arique needs and desires.

+ The ophthalmologist carries out only those proceslfior which he or she is adequately trained,
experienced, and competent, or, when necessagysisted by someone who is, depending on the
urgency of the problem and availability and acdsbsi of alternative providers.

+ Patients are assured access to, and continuityeetied and appropriate ophthalmic care, which ean b
described as follows.

+ The ophthalmologist treats patients with due regariimeliness, appropriateness, and his or her own
ability to provide such care.

+ The operating ophthalmologist makes adequate powvfsr appropriate pre- and postoperative
patient care.

+ When the ophthalmologist is unavailable for hisier patient, he or she provides appropriate alterna
ophthalmic care, with adequate mechanisms for inifog patients of the existence of such care and
procedures for obtaining it.

+ The ophthalmologist refers patients to other oghtbéogists and eye care providers based on the
timeliness and appropriateness of such referralpttient's needs, the competence and qualification
of the person to whom the referral is made, andsscand availability.

+ The ophthalmologist seeks appropriate consultatitim due regard to the nature of the ocular or othe
medical or surgical problem. Consultants are suggef®r their skill, competence, and accessibility.
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They receive as complete and accurate an accouwttithg problem as necessary to provide efficient
and effective advice or intervention, and in turayt respond in an adequate and timely manner. The
ophthalmologist maintains complete and accurateicakrecords.

+ On appropriate request, the ophthalmologist preval@ll and accurate rendering of the patient's
records in his or her possession.

+ The ophthalmologist reviews the results of consioites and laboratory tests in a timely and effextiv
manner and takes appropriate actions.

+ The ophthalmologist and those who assist in progdiare identify themselves and their profession.

+ For patients whose conditions fail to respond ¢attment and for whom further treatment is
unavailable, the ophthalmologist provides propefgssional support, counseling, rehabilitative and
social services, and referral as appropriate anesadble.

+ Prior to therapeutic or invasive diagnostic proceduthe ophthalmologist becomes appropriately
conversant with the patient's condition by collegtpertinent historical information and performing
relevant preoperative examinations. Additionallg,dr she enables the patient to reach a fully iméat
decision by providing an accurate and truthful erplion of the diagnosis; the nature, purposesfisk
benefits, and probability of success of the proddseatment and of alternative treatment; andigiesr
and benefits of no treatment.

+ The ophthalmologist adopts new technology (e.augslrdevices, surgical technigues) in judicious
fashion, appropriate to the cost and potential fiereative to existing alternatives and to its
demonstrated safety and efficacy.

+ The ophthalmologist enhances the quality of carertshe provides by periodically reviewing and
assessing his or her personal performance inaaléti established standards, and by revising eriadf
his or her practices and techniques appropriately.

+ The ophthalmologist improves ophthalmic care by emmicating to colleagues, through appropriate
professional channels, knowledge gained througticeli research and practice. This includes alerting
colleagues of instances of unusual or unexpected td complications and problems related to new
drugs, devices, or procedures.

+ The ophthalmologist provides care in suitably s@find equipped facilities adequate to deal with
potential ocular and systemic complications reggiimmediate attention.

+ The ophthalmologist also provides ophthalmic cara manner that is cost effective without
unacceptably compromising accepted standards dityjua

Reviewed by: Council
Approved by: Board of Trustees
October 12, 1988

2" Printing: January 1991
3" Printing: August 2001
4" Printing: July 2005
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APPENDIX 2. INTERNATIONAL STATISTICAL
CLASSIFICATION OF DISEASES AND RELATED
HEALTH PROBLEMS (ICD) CODES [All]

Age-related macular degeneration, which includesies with the following ICD-9 and ICD-10
classifications (see Glossary):

ICD-9 CM ICD-10 CM

Macular degeneration, dry — 362.51 Nonexudative AMD — H35.31

Macular degeneration, wet — 362.52 Exudative AMD — H35.32

Macular drusen — 362.57 Drusen (degenerative) of macula — H35.36-

ICD = International Classification of Diseases; CM = Clinical Modification used in the United States
* AMD = age-related macular degeneration; does not require laterality indicators
e Macular drusen; (-) = 1, right eye; 2, left eye; 3, bilateral

Additional information for ICD-10 codes:

- Certain ICD-10 CM categories have applicable 7" characters. The applicable 7" character is required for all codes
within the category, or as the notes in the Tabular List instruct. The 7" character must always be the 7" character in
the data field. If a code that requires a 7" character is not 6 characters, a placeholder X must be used to fill in the
empty characters.

« For bilateral sites, the final character of the codes in the ICD-10 CM indicates laterality. If no bilateral code is provided
and the condition is bilateral, separate codes for both the left and right side should be assigned. Unspecified codes
should only be used when there is no other code option available.

« When the diagnosis code specifies laterality, regardless of which digit it is found in (i.e., 4" digit, 50 digit, or 6" digit):
* Rightis always 1
¢ Leftis always 2

« Bilateral is always 3
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GLOSSARY

Advanced age-related macular degeneration (advanced AMD): This is the most severe form of AMD,
defined as geographic atrophy involving the ceafehe macula (fovea) or features of CNV.

Age-Related Eye Disease Study (AREDS): A prospective, multicenter, randomized clinicéltdesigned to
assess the natural course and risk factors ofedgted cataract and AMD and the effects of antiaxid and
minerals on these two conditions.

Age-Related Eye Disease Study (AREDS2): A prospective, multicenter, randomized clinicaaltiéf 4000
participants designed to assess the effects osapgdlementation of high doses of macular xanthibphy
(lutein and zeaxanthin) and/or omega-3 long-chalgynsaturated fatty acids (docosahexaenoic aald an
eicosapentaenoic acid) for the treatment of AMD eatidiract. All participants were offered the AREDS
supplements. A secondary randomization evaluategassibility of deleting beta-carotene and dedngas
the original levels of zinc in the AREDS formulatid-ollow-up occurs over 5 years.

Age-related macular degeneration (AMD): There is no universally accepted definition ottgrm. The
condition is characterized by the presence of drasel alterations of the RPE as well as by thedand
abnormalities associated with CNV, and it generadlgurs in persons over age 65. The VA may vamnfro
normal to severe impairment.

AMD: See Age-related macular degeneration.

Amder grid: This is a graph paper with a central dot for figati\While viewing this central spot, the patient
is asked to evaluate vision for the early signmefamorphopsia by looking for any changes in tha: gr

ANCHOR Study: Anti-VEGF antibody (ranibizumab) for the treatmefipredominantly classic CNV in
AMD study.

Anti-VEGF: See Anti-vascular endothelial growth factor.

Anti-vascular endothelial growth factor (VEGF): Substances that inhibit the action of vascular drelial
growth factor protein.

AREDS: See Age-Related Eye Disease Study (AREDS).
AREDS2: See Age-Related Eye Disease Study (AREDS2).

Bevacizumab (Avastin): Bevacizumab is a full-length monoclonal antibodgtthinds all isoforms of VEGF
and has FDA approval for intravenous use in thattinent of metastatic colorectal, metastatic breemst,
non-small cell lung cancer.

CATT: See Comparison of AMD Treatment Trials.

Choroidal neovascularization (CNV): Synonymous with subretinal or choroidal neovascalambrane.
These are vessels from the choriocapillaris thebpete and grow through Bruch’s membrane and ghter
subretinal pigment epithelial and/or subretinalcgsa

Classic choroidal neovascularization: The angiographic findings in which the CNV is rgonized in the
early phase of the fluorescein angiogram as andadreaght, well-demarcated hyperfluorescence amihg
the late phases of the angiogram as progressiMangad dye in the overlying subsensory retinalspa
Usually considered a Gass Type 2 membrane.

CNV: See Choroidal neovascularization.
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Comparison of AMD Treatment Trials (CATT): A multicenter clinical trial that compared the sgfand
efficacy of bevacizumab and ranibizumab and arviddalized dosing regimen (PRN) to monthly
injections.

DENALI study: Part of the SUMMIT studies, this trial comparesibamumab and verteporfin PDT
combination therapy with ranibizumab alone.

Disc area: As defined by the Macular Photocoagulation Sttidg,area of a circle with a diameter of 1.5
millimeters (150Qum) equal to 1.77 square millimeters. The area phaograph will vary with the type of
fundus camera used.

Disciform scar: Subretinal fibrovascular tissue that usually beesmmore fibrous within a few years and that
is often the end result of CNV.

Drusen: Yellow lesions at the level of the basement membiaf the RPE. They are the ophthalmoscopic
and histologic hallmark of AMD. They are considetede small if they are less than @8 in diameter,
intermediate if they are greater than or equaBtasiid less than or equal to 125, and large when the
diameter is greater than 1@k, and they may be considered soft if they havedfined edges.

EVEREST study: A study conducted in Asia that investigated coration PDT and anti-VEGF therapy.

Extrafoveal choroidal neovascularization: A choroidal neovascular membrane that comes reeclihan
200um from the center of the foveal avascular zon@edimed by the Macular Photocoagulation Study.

Foveal avascular zone: An area usually 300 to 500 millimeters in diametentered on the foveola and
lacking retinal blood vessels, also known as thelleay-free zone.

Geographic atrophy: One or several well-demarcated zones of RPE ayr(gid sometimes choriocapillaris
atrophy). Drusen are usually present surroundiegetzones and there may be surrounding pigment
clumping. This is an advanced form of AMD when tleamter of the fovea is involved.

HARBOR study: A 12-month dose-comparison study of 0.5 mg and Dfwgnibizumab. It also compared
monthly to PRN treatment over 2 years.

ICD-9: International Statistical Classification of Diseas@éd Related Health Problems, Ninth Edition.

ICD-10: International Statistical Classification of Disess@d Related Health Problems, Tenth Edition.
ICG: See Indocyanine green.

Indocyanine green (ICG): A cyanine dye that fluoresces in the near-inframeelctrum and is used in
diagnostic evaluation to visualize CNV.

Inhibition of VEGF in Age-related choroidal Neovascularization (I VAN trial): This study compared
intravitreal bevacizumab with ranibizumab dosetiagiton a continuous (monthly) or discontinuous (PRN
basis. It was a 2-year study conducted in the drite@gdom.

IVAN trial: See Inhibition of VEGF in Age-related choroidaldVascularization.

Juxtafoveal choroidal neovascularization: Well-demarcated CNV that is between 1 pm andi@%rom
the center of the foveal avascular zone but thas ¢t reach its center, as defined by the Macular
Photocoagulation Study.

LUCAS: Lucentis Compared to Avastin Study
Macular Photocoagulation Study (MPS): A series of prospective randomized multicentericél trials

designed to determine the efficacy of laser phagatation surgery in CNV caused by AMD, ocular
histoplasmosis, and idiopathic causes.
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Macular trandocation: An operation designed to move the sensory retora fin area of damaged RPE to
another area of more intact RPE.

MARINA study: Study of minimally classic/occult trial of the atMEGF antibody, ranibizumab, in the
treatment of neovascular AMD.

MONT BLANC study: Part of the SUMMIT study, this European trial comggaranibizumab and
verteporfin PDT combination treatment with ranibimb alone.

MPS. See Macular Photocoagulation Study.

Neovascular macular degeneration: Manifestations of CNV and/or RPE detachment assediwith
subretinal serous fluid, exudates, and/or blood.

Occult choroidal neovascularization: Angiographic findings characterized by a fibroudac RPE
detachment and/or late leakage of an undetermimegats. This is also referred to as poorly definédd/C
that has indistinct or poorly demarcated boundasie8uorescein angiography. Usually considerechasG
Type 1 membrane.

Optical coherence tomography (OCT): A noninvasive technique to image intraocular tisshig measuring
the echo time delay and intensity of back-refledigiat. The resulting image provides high-resolution, cross
sectional representation of structure with neatelagical detail.

Optical coherence tomography angiography (OCTA): A non-invasive imaging technique for the
microvasculature of the retina and choroid.

PDT: See Photodynamic therapy.
PED: See Pigment epithelial detachment.

Pegaptanib sodium (Macugen): A compound that binds to a specific isoform ofotdar endothelial growth
factor (VEGHFgs) and thus blocks its activity. It is administetadintravitreal injection.

Persistent choroidal neovascularization: Angiographically documented CNV found within 6 Wweef laser
surgery, typically but not always at the site af fireviously treated CNV, according to the Macular
Photocoagulation Study definition.

Photodynamic therapy (PDT): A method of treating CNV with a two-part procesedlving systemic
administration of a photosensitizing drug followsdnonthermal light application to the macular pdtigy.

Pigment epithelial detachment (PED): Accumulation of fluid (serous RPE detachment)loot
(hemorrhagic RPE detachment) beneath the RPE. i$¢sdcCNYV is usually present in older patients and/
patients with drusen. Another form is the fibrougac pigment epithelial detachment, which is a fain
occult CNV.

PGF: See Placental growth factor.

Placental growth factor (PGF): A growth factor related to VEGF that may play kerim ocular
angiogenesis.

Polypoidal choroidopathy: Characterized by multiple and recurrent serosareguis RPE detachments,
which often resemble hemorrhagic detachment in AMBuorescein angiogram and ICG may be helpful in
distinguishing these conditions.

Predominantly classic lesion: CNV in which classic CNV occupies more than 50%haf entire lesion area.

Ranibizumab (Lucentis): A recombinant humanized immunoglobulin G1 kappéyise therapeutic antibody
fragment that binds to and inhibits the biologiti\aty of a form of VEGF-A.
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Recurrent choroidal neovascularization: Angiographically documented CNV found more thaneg®ks after
laser surgery and typically occurring on the petenef the previous treatment scar, as definedhby t
Macular Photocoagulation Study.

Reticular pseudodrusen: Also referred to as subretinal drusenoid deposits.

Retinal angiomatous proliferation: Characterized by proliferation of retinal capilisiin the paramacular
area that may present as intraretinal, subretimalNV.

Retinal pigment epithelial (RPE) abnormalities: Alterations of the retinal pigment epithelium-Bhls
membrane complex that lead to an appearance opfypentation and/or hyperpigmentation. Its extreme
form is geographic atrophy.

RPE: See Retinal pigment epithelium (RPE) abnormalities.

Severevisual loss: In this document, severe visual loss means quédgupr more of the visual angle (e.g.,
20/20 to 20/80 or worse, or 20/50 to 20/200 or whrs

Subfoveal choroidal neovascularization: CNV that underlies the center of the foveal avisczpne.
SST: See Submacular Surgery Trial.

Submacular Surgery Trial (SST): A trial conducted in the mid-1990s, prior to theezgence of currently
used therapies, that evaluated the efficacy of sgloihar surgery for treating complications of CN\Wan
subretinal hemorrhage.

Subretinal drusenoid deposits: See Reticular pseudodrusen.

SUMMIT: Two studies, called DENALI in North America and MO BLANC in Europe, that compare
ranibizumab and verteporfin PDT combination therajii ranibizumab alone.

Vascular endothelial growth factor (VEGF): A significant mediator in the process of angioggnand
increased vascular permeability and inflammatibhak been identified in neovascularization relabeldloth
diabetic retinopathy and AMD. In animal models, ifteoduction of VEGF has initiated the cascade of
neovascularization seen in AMD. Thus, the inhilnit@r antagonism of the action of VEGF is a targetezh
of research, with several novel therapeutic ageeitsg developed, and in various stages of invetstigand
FDA approval.

VEGF: See Vascular endothelial growth factor.
Verteporfin (Visudyne): A drug used as a photosensitizer in conjunctiah winonthermal PDT laser.

VIEW Study: VEGF Trap-Eye: Investigation of Efficacy and SafetyVet AMD
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LITERATURE SEARCHES FOR THIS PPP

Literature searches of the PubMed and Cochrandaks¢a were conducted in March 2018; the search
strategies are provided at www.aao.org/ppp. Speaifited update searches were conducted after 20h@.

"Macular Degeneration/diagnosis"[Mesh]

("Macular Degeneration/epidemiology"[Mesh] OR "Mitar
Degeneration/ethnology"[Mesh])

"Macular Degeneration/genetics"[Mesh]

"Macular Degeneration"[Mesh] AND "Risk Factors"[Mgs

("Macular Degeneration/therapy"[Mesh] AND "Qualdf Life"[Mesh]) OR ("Macular
Degeneration"[Mesh]) AND ("Quality of Life"[Mesh]at treatment) OR ("Macular
Degeneration"[Mesh] AND "Cost of lllness"[Mesh])

("Macular Degeneration/economics"[Mesh] OR ("MacuDegeneration"[Mesh] AND
"Cost-Benefit Analysis"[Mesh])) NOT "Cost of lling§Mesh]

("Macular Degeneration/therapy'[Mesh] OR ("Maculegeneration"'[Mesh] AND (combinations[tiab] OR
combined(tiab])) OR (("Drug Therapy, Combination'§gh] OR "Drug Combinations"[Mesh]) OR
"Combined Modality Therapy"[Mesh])
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RELATED ACADEMY MATERIALS

Basic and Clinical Science Course
Retina and Vitreous (Section 12, 2019-2020)

Focal Points
Neovascular Age-Related Macular Degeneration (2016)
Masquerades of Age-related Macular Degeneratioh&P0

Ophthalmic Technology Assessment —
Published in Ophthalmology, which is distributed free to Academy memberslinks to full text available

at www.aao.org/ota.
Safety and Efficacy of Anti-Vascular Endothelialo@th Factor Therapies for Neovascular Age-Related

Macular Degeneration (2018)

Patient Education

Age-Related Macular Degeneration Brochure (AMD)1(20
AMD and Nutritional Supplements Brochure (2014)
Anti-VEGF Treatment for AMD Brochure (2014)

Preferred Practice Pattern® Guidelines — Free dowmlad available at www.aao.org/ppp.
Comprehensive Adult Medical Eye Evaluation (2015)

To order any of these products, except for the fnaterials, please contact the Academy’s Custorersic
at 866.561.8558 (U.S. only) or 415.561.8540 or waawe.org/store
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