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E.1.1 Classification

RQ6: What effective classification tool should be used to classify different types of AMD?

Country/ies where the study USA
was carried out

Study type Nested case-control study
Aim of the study To develop a fundus photographic severity scale for age-related macular degeneration
(AMD)
Study dates Published 2005
Source of funding National Eye Institute
Sample size 3212 participants (1225 eyes were used to calculate validation outcomes)
Characteristics Participant demographics not reported
Inclusion Criteria Participants from the Age-Related Eye Disease Study (AREDS).
Exclusion Criteria None reported
Tests Photographs were scheduled at baseline, at the 2-year visit, and annually thereafter. Stereoscopic pairs of fields 1 (disc) and 2

(macula) and a single photograph of field 3 (temporal to the macula) were taken with 30° cameras and mounted in plastic
sheets, which were viewed on light boxes with x5 Donaldson stereo viewers.

Graders assessed the photographs for presence, extent, and other features of the abnormalities characteristic of AMD by
using a standard grid template adapted from the Early Treatment Diabetic Retinopathy Study and standard circles consisting
of opaque black lines printed on transparent stock that could be placed over or under the transparency being evaluated (Figure
1). Photographs from each visit were graded independently of those from all other visits.
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Grid and standard circles were used in assessing size, area, and location of abnormalities. The radii of the grid circles are one-
third, 1, and 2 disc diameters, respectively, and their areas are 4/9, 4, and 16 disc areas (DAs). When the diameter of the optic
disc is assumed to be 1500um, the radius of the central circle of the grid is 500um, that of the middle (inner) circle is

1500pm, and that of the outer circle is 3000um. The standard circles have the following diameters and areas:

C-0, 63um and 0.0017 DA,;
C-1, 125um and 0.0069 DA;
C-2, 250um and 0.028 DA;
I-2, 354um and 0.056 DA;
0-2, 650um and 0.19 DA;

0.5 DA, 1061um and 0.50 DA.

An additional circle, I-1 (diameter, 175 pm) is used to define the smallest area of depigmentation that can be classified as
geographic atrophy.

Reproducibility of the scale was assessed by applying it to duplicate gradings carried out periodically throughout the course of
the study as part of ongoing quality control exercises (total number of eyes, 1225).

9-step severity scale

Step Drusen Area Increased Pigment Depigmentation-GA
<C-1 0 0

2C-1, <C-2 0 0

<C-1 2Q* 2, <102

2C-2, <1-2 0 0

21-2, <0-2 0 0
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2C-1, <102 2Q 2Q, <1-2
<C-2 20 21-2, <0.5DA
20-2, <0.5DA 0 0

21-2, <0O-2 2Q 2Q, <1-2
=>C-2 =0 >1-2, <0.5DF
>0.5 DA 0 0

=>0-2, <0.5DA 2Q 2Q, <1-2
21-2, <0O-2 20 21-2, <0.5DA
=0.5 DA 2Q 2Q, <1-2
>0-2, <0.5DA 20 21-2, <0.5DA
=0.5 DA 20 >1-2, <0.5DA
Any =20 =20.5 DA

Any 20 Non-central GA

*Q= questionable

Geographic atrophy was defined as an area of partial or complete depigmentation of the RPE in the fundus photographs that
had at least 2 of the following 3 characteristics: roughly round or oval shape, sharp margins, and visibility of underlying large
choroidal vessels. Depigmentation adjacent to disciform scars was not classified as GA, even if these criteria were met.

Neovascular AMD was defined as the definite presence in the fundus photographs of 1 or more of 4 characteristics: serous
sensory retinal detachment, RPE detachment, subretinal hemorrhage, or subretinal fibrous tissue; or of a report from the clinic
of the application of photocoagulation for choroidal new vessels at any previous visit.

The presence of central GA was defined as questionable or definite involvement of the center of the macula by definite GA.
Advanced AMD was defined as neovascular AMD or CGA.
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Methods Reproducibility

Reproducibility of the scale was assessed by applying it to duplicate gradings carried out periodically throughout the course of
the study as part of ongoing quality control exercises (total number of eyes, 1225).

Development of the scale

Baseline and 5-year follow-up gradings were available for the right eyes of 3212 participants without advanced AMD in either
eye at baseline (all treatment groups combined). The frequency of development of each of the 2 types of advanced AMD
within 5 years in these eyes by the baseline grade for each characteristic were tabulated and cross-tabulations for pairs of
characteristics were examined.

Associations between the nonadvanced AMD characteristics at baseline and development of advanced AMD at or before the
5-year follow-up visit were explored by means of tree-structured models. Models were run separately for the predictiveness of
drusen characteristics alone, pigment abnormalities alone, and the 2 sets of variables together. After the scale was developed,
its performance in the left eyes of these same participants was examined, and then in the eye with nonadvanced AMD of other
participants who had advanced AMD in one eye at baseline (543 with neovascular AMD and 57 with CGA).

Results Interobserver Agreement

Reproducibility of the scale, expanded to include CGA and neovascular AMD as additional steps, by comparing the original
grading with a replicate grading:
Complete agreement: 63.4% of eyes,
Agreement within 1 step: 86.6%,
Agreement within 2 steps in 93.6%.
Unweighted k statistic (SE): 0.58 (0.015),
K weighted to give 75% credit for 1-step disagreement: 0.73(0.013).
Limitations Since there was no quality assessment tool available for validation studies, the following review of bias tool for diagnostic
cross-sectional studies was used and adapted accordingly:
QUADAS 2 QUADAS website.
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DOMAIN 1: PATIENT SELECTION

A. Risk of Bias

Methods of patient selection:

Was a consecutive or random sample of patients enrolled? Unclear
Was a case-control design avoided? No

Did the study avoid inappropriate exclusions? Unclear

Could the selection of patients have introduced bias? RISK: UNCLEAR
B. Concerns regarding applicability

Is there concern that the included patients do not match the review question?
CONCERN: LOW- People with a full range of AMD presentations
DOMAIN 2: INDEX TEST(S)

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

Were the index test results interpreted without knowledge of the results of the reference standard? Yes grading was done
independently of other visits, unclear if duplicate grading was also done independently of prior grading

If a threshold was used, was it pre-specified? Yes

Could the conduct or interpretation of the index test have introduced bias?

NA- the purpose of this study is to assess how interpretation may differ between graders
B. Concerns regarding applicability

Is there concern that the index test, its conduct, or interpretation differ from the review question?
CONCERN: LOW

DOMAIN 3: REFERENCE STANDARD- NA (same as index test)

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

Was there an appropriate interval between index test(s) and reference standard? Yes
Did all patients receive a reference standard? Yes
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Did patients receive the same reference standard? Yes (grader the only difference)
Were all patients included in the analysis? No a sample of 1225, unclear how this sample was selected
Could the patient flow have introduced bias? RISK: UNCLEAR

Country/ies where the study USA
was carried out

Study type Retrospective cohort

Aim of the study To describe the system for grading age-related macular degeneration from fundus photographs in the Age-Related Eye
Disease Study.

Study dates Published 2001

Source of funding National Eye Institute, National Institutes of Health

Sample size Sample of 1230 eyes

Characteristics No baseline characteristics reported

Inclusion Criteria Participants of the Age-Related Eye Disease Study

Exclusion Criteria No exclusion criteria reported

Tests Sterioscopic slide transparencies mounted in plastic sheets are examined in a lught box fitted with flourescent tubes with a

colour rating of approximately 6200 kelvin. The grader uses a Donaldson sterioscopic viewer with 5x magnification, which,
combined with the 2.43x magnification results in total magnification of 12x.

The grading process uses a standard grid template, before grading the technician centres the grid on the photograph and
tapes it in place. A set of graduated circles is used to estimate maximum drusen size and total area involved by pigment
abnormalities and drusen. Areas are expressed in disk areas, which for any circle is simply the square of its diameter, for
example, a circle with 2 disk areas diameter, contains 4 disk areas.
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Age-Related Eye Diseases Study Age-related Macular Degeneration Severity Scale Levels Defined:

1- Drusen maximum size < Circle CO (63um diameter) and total area < circle C1 (125um diameter)

2- Presence of one or more of the following:

Drusen maximum size 2circle CO but < circle C1

Drusen total area =circle C1

Retinal pigment epithelial pigment abnormalities consistent with AMD, defined as one of more of the following in the central or
inner subfields: depigmentation present, increased pigment =circle C1, or increased pigment present and depigmentation at
least questionable

3- Presence of one or more of the following:

Drusen maximum size 2 circle C1

Drusen maximum size 2 circle CO and total area > circle 12 and type is soft indistinct

Drusen maximum size = circle CO and total area > circle O2 and type is soft distinct

Geographic atrophy within grid but none at centre of macula

4- Presence of one or more of the following:

Geographic atrophy in central subfield with at least questionable involvement of centre of macula

Evidence of neovascular AMD: fibrovascular/serous pigment epithelial detachment; serous (or haemorrhagic) sensory retinal
detachment; subretinal pigment epithelial haemorrhage; subretinal fibrous tissue (or fibrin); photocoagulation for AMD.

Methods During the preliminary grading for photographic quality, a grader also records an estimate of the age-related macular
degeneration severity scale level for each eye. During the detailed grading, another grader performs a more extensive
evaluation. Then a computorised algorithm extracts the age-related macular degeneration level from the detailed grading and
compares it to the estimate from preliminary grading. If the age-related macular degeneration levels differ, a senior grader
(who has not been involved in either preliminary or detailed grading) reviews the photographs and discrepant grades,
determines the final result and modifies the grading accordingly. All study photographs are graded independently, that is,
graders are masked to the photographs and grades from previous visits.
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Paired contemporaneous gradings were compared by means of cross-tabulations, and the percentages of
agreement/disagreement and kappa statistics (K, a measure of inter-observer concordance on categorical scales that adjusts
for chance agreement) and their standard errors were calculated. For abnormalities analysed dichotomously (for example,
absence/presence of advanced AMD), kappa statistics are unweighted; for abnormalities with extended scales (for example,
drusen area), a weighted varient was also computed assigning a weight of 1 for perfect agreement and, 0.75 for one-step
disagreements, and 0 for all other disagreements. 0-0.20 was considered slight agreement; 0.21-0.40 fair; 0.41-0.60 moderate;
0.61-0.80 substantial; and more than 0.80, almost perfect agreement.

Results Interobserver contemporaneous reproducability
AMD severity level
Agreement- 82.8%
Agreement within 1 step: 98.7%
Kappa, unweighted (SE)- 0.77 (0.01)
Kappa, weighted (SE)- 0.88 (0.01)

Intraobserver temporal reproducability
AMD severity level

Agreement- 88.2%

Agreement within 1 step: 98.3%
Kappa, unweighted (SE)- 0.83 (0.04)
Kappa, weighted (SE)- 0.88 (0.04)

Limitations Since there was no quality assessment tool available for validation studies, the following review of bias tool for diagnostic
cross-sectional studies was used and adapted accordingly:
QUADAS 2 QUADAS website.

DOMAIN 1: PATIENT SELECTION
A. Risk of Bias
Methods of patient selection:
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Was a consecutive or random sample of patients enrolled? No- the sample was selected to include a wide range of
abnormalities and age-related macular degeneration severity.

Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? Unclear

Could the selection of patients have introduced bias? RISK: UNCLEAR

B. Concerns regarding applicability

Is there concern that the included patients do not match the review question?
CONCERN: LOW- People with a full range of AMD presentations

DOMAIN 2: INDEX TEST(S)

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

Were the index test results interpreted without knowledge of the results of the reference standard? Yes grading was masked
when assessing contemporaneous and temporal grading variability.

If a threshold was used, was it pre-specified? Yes

Could the conduct or interpretation of the index test have introduced bias?

NA- the purpose of this study is to assess how interpretation may differ between graders
B. Concerns regarding applicability

Is there concern that the index test, its conduct, or interpretation differ from the review question?
CONCERN: LOW

DOMAIN 3: REFERENCE STANDARD- NA (same as index test)

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

Was there an appropriate interval between index test(s) and reference standard? Yes
Did all patients receive a reference standard? Yes

Did patients receive the same reference standard? Yes (grader the only difference)
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Were all patients included in the analysis? No a sample of 1230 eyes chosen to represent the full range of abnormalities and
age-related maculopathy severity.

Could the patient flow have introduced bias? RISK: LOW

Country/ies where the study USA
was carried out

Study type Retrospective cohort

Aim of the study To establish continuity with the grading procedures and outcomes from the historical data of the Age-Related Eye Disease
Study (AREDS).

Study dates Published 2013

Source of funding Supported by National Eye Institute Grant

Sample size 1335 eyes were reviewed

Characteristics Baseline characteristics not reported

Inclusion Criteria Participants of the AREDS2 study

Exclusion Criteria None reported

Tests AREDS2 photographers and clinical site digital camera systems are certified by the reading center. Color stereoscopic fundus

photographs were obtained using three photographic fields of the macula and optic nerve with 308 or 358 fundus cameras, as in
AREDS. The imaging protocol specifies field position and stereoscopic technique. Seven models of digital fundus cameras were
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permitted for use in AREDS2. All had a minimum resolution specification of 3 megapixels. For baseline image collection, 20 of
82 clinical sites did not have approved digital fundus cameras and were allowed to use Ektachrome color slide film (Eastman
Kodak Co., Rochester, NY) for photography. Subsequently, all clinical sites transitioned to digital color photography.

Evaluation was performed using both the original and optimized images. Graders could use limited zoom features in the

display software. An electronic Early Treatment Diabetic Retinopathy Study (ETDRS) macular grid, appropriately sized for the
magnification of the digital fundus image, was overlaid to specify the location of some macular lesions by grid subfield, similar to
the methodology used in AREDS with acetate overlays on color slides. Drusen area circles as employed in AREDS were also
scaled to the magnification of the photograph (determined at the time of camera system certification) and overlaid on the digital
image as needed.

Baseline AREDS2 images were graded by two independent graders. Grading results were assessed by a software

processor, and discrepancies on major questions (component questions for the AREDS2 severity scale) were adjudicated by a
third, senior grader (JA). If no grading discrepancies were identified, the first grade was submitted as the grade of record. For
annual follow-up images, the grading process consists of single-step grading, independent of prior visit and fellow eye images
and data.

Grid and standard circles were used in assessing size, area, and location of abnormalities. The radii of the grid circles are one-
third, 1, and 2 optic disc diameters, respectively, and their areas are 4/9, 4, and 16 optic disc areas (DAs). When the diameter of
the optic disc is assumed to be 1500um, the radius of the central circle of the grid is 500um, that of the middle (inner) circle is
1500um, and that of the outer circle is 3000um. The standard circles have the following diameters and

areas:

C-0, 63um and 0.0017 DA;
C-1, 125um and 0.0069 DA;

C-2, 250um and 0.028 DA;
I-2, 354um and 0.056 DA,
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0-2, 650um and 0.19 DA;
0.5 DA, 1061um and 0.50 DA.

9-step severity scale
Step Drusen Area Increased Pigment Depigmentation-GA
<C-1 0 0
2C-1, <C-2 0 0

<C-2 2Q* 2, <102
2C-2, <1-2 0 0
21-2, <0-2 0 0
2C-1, <102 2Q 2Q, <1-2
<C-2 20 21-2, <0.5DA
20-2, <0.5DA 0 0
21-2, <0-2 2Q 2Q, <1-2
=>C-2 20 21-2, <0.5DF
>0.5 DA 0 0
20-2, <0.5DA 2Q 2Q, <1-2
21-2, <O-2 20 21-2, <0.5DA
20.5 DA 2Q 2Q, <1-2
20-2, <0.5DA 20 21-2, <0.5DA
20.5 DA 20 21-2, <0.5DA
Any 20 20.5 DA
Any 20 Non-central GA
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Methods

*Q= questionable

Geographic atrophy was defined as an area of partial or complete depigmentation of the RPE in the fundus photographs that
had at least 2 of the following 3 characteristics: roughly round or oval shape, sharp margins, and visibility of underlying large
choroidalvessels. Depigmentation adjacent to disciform scars was not classified as GA, even if these criteria were met.

Neovascular AMD was defined as the definite presence in the fundus photographs of 1 or more of 4 characteristics: serous
sensory retinal detachment, RPE detachment, subretinal hemorrhage, or subretinal fibrous tissue; or of a report from the clinic
of the application of photocoagulation for choroidal new vessels at any previous visit.

The presence of central GA was defined as questionable or definite involvement of the center of the macula by definite GA.
Advanced AMD was defined as neovascularAMD or CGA

Baseline AREDS2 images were graded by two independent graders. Grading results were assessed by a software

processor, and discrepancies on major questions (component questions for the AREDS2 severity scale) were adjudicated by a
third, senior grader (JA). If no grading discrepancies were identified, the first grade was submitted as the grade of record. For
annual follow-up images, the grading process consists of single-step grading, independent of prior visit and fellow eye images
and data.

A temporal drift sample of 88 stratified baseline images is regraded annually by the entire grading group; the results

were compared to original grades for the same sample. The temporal drift reproducibility exercises allow monitoring the shift
due to grader experience, change in grading personnel, and technological advances, particularly in studies with long follow-up
such as AREDS2.

The contemporaneous quality control included monthly regrade of a random sample of 5% of submissions. These images
were duplicated and passed through the grading process with fictitious identifiers for masked replicate grading. The
reproducibility of grading is assessed by calculating percentage agreement and weighted Kappa statistics for ordinal variables
and correlation coefficients for continuous area measurements for the entire group.
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Results

Limitations

Regular training exercises are held for the entire grading group with review of difficult cases and reaffirmation of the grading
protocol. Reproducibility statistics were also examined for individual graders, and targeted individual retraining was performed if
the grader has reproducibility for specific questions below a set threshold. All graders were encouraged to seek out a reading
center ophthalmologist for “second opinions” for assistance with unusual presentations or confounding ocular abnormalities. On
an ongoing basis, any eyes meeting the study endpoint were reviewed by a reading center ophthalmologist to confirm the
endpoint.

AREDS2 Temporal Drift Regrade Year 4 Compared to BL, (intraobserver agreement) (n=88)
Agreement: 92%
Weighted Kappa (SE): 0.73 (0.02)

Contemporaneous regrades, (interobserver agreement) (n=1335)
Agreement: 96%
Weighted Kappa (SE): 0.76 (0.01)

Historical AREDS Temporal Drift (AREDS Report 6 and 17), (n=119)
Agreement: 94%
Weighted Kappa (SE): 0.73 (0.01)

Since there was no quality assessment tool available for validation studies, the following review of bias tool for diagnostic cross-
sectional studies was used and adapted accordingly:

QUADAS 2 QUADAS website.

DOMAIN 1: PATIENT SELECTION

A. Risk of Bias

Methods of patient selection:
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Was a consecutive or random sample of patients enrolled? Random sample of 5% of images were selected for
contemporaneous regrading. Unclear selection process when choosing a stratification of images for temporal regrading.

Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? Unclear

Could the selection of patients have introduced bias? RISK: UNCLEAR

B. Concerns regarding applicability

Is there concern that the included patients do not match the review question?
CONCERN: LOW- People with a full range of AMD presentations

DOMAIN 2: INDEX TEST(S)

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

Were the index test results interpreted without knowledge of the results of the reference standard? Yes grading was done
independently of past grades or contemporaneous grading.

If a threshold was used, was it pre-specified? Yes

Could the conduct or interpretation of the index test have introduced bias?

NA- the purpose of this study is to assess how interpretation may differ between graders
B. Concerns regarding applicability

Is there concern that the index test, its conduct, or interpretation differ from the review question?
CONCERN: LOW

DOMAIN 3: REFERENCE STANDARD- NA (same as index test)

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

Was there an appropriate interval between index test(s) and reference standard? Yes
Did all patients receive a reference standard? Yes
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Did patients receive the same reference standard? Yes (grader the only difference, with the exception of optimized digital
photographs being used in the AREDS2 study compared to film images in AREDS)

Were all patients included in the analysis? No a sample of 1335, this sample was selected randomly for the contemporaneous
comparisons.

Could the patient flow have introduced bias? RISK: LOW

Country/ies where the study USA
was carried out

Study type Prospective Cohort Study

Aim of the study To design a risk assessment model for development of advanced age-related macular degeneration (AMD) incorporating
phenotypic, demographic, environmental, and genetic risk factors.

Study dates Published 2011
Participants in the Age-Related Eye Disease Study

Source of funding This work was supported by the Casey Eye Institute Macular Degeneration Fund, Research to Prevent Blindness, the Bea
Arveson Macular Degeneration Fund, and the Foundation Fighting Blindness.

Number of patients 2846 participants

Inclusion Criteria e Age 55-80 years

o At least one eye had to be free from vision-threatening disease other than AMD and cataract
e That eye could not have had surgery, except for cataract surgery
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¢ The participants' stages of disease ranged from no evidence of AMD in either eye, to advanced AMD with vision loss in one
eye but good vision (at least 20/30) in the other eye

Exclusion Criteria None described

Diagnostic criteria Comprehensive ocular and medical histories and examinations were performed at entrance into the study. Recorded
information included age, sex, race, body mass index (BMI; calculated as weight in kilograms divided by height in
meters squared), education level, cigarette smoking, diet, sunlight exposure, history of skin cancer, arthritis, systemic
hypertension, other cardiovascular diseases, diabetes, and history of current and past medications and dietary supplements.

For this study, the AREDS simplified severity scale was used to classify participants by their retina phenotype;

This scale was designed to define risk categories for development of advanced AMD that could be readily determined by either
clinical examination or fundus photography. The system uses 2 retinal abnormalities at baseline to determine a risk score:

The end points of this study occurred when participants with no advanced AMD in either eye at baseline progressed to
advanced AMD in either eye,and when those with advanced AMD in 1 eye at baseline developed advanced AMD in the fellow
eye.

Two forms of advanced AMD were recognized: (1) NV and (2) GA, defined as an area of well-demarcated depigmentation of the
pigment epithelium, typically round or oval, and within which choroidal vessels are usually visible.

Patient characteristics Median Age: 69 years
56% female
Only white ethnicity included in the analysis

Predictors/risk factors and Risk factors of interest were: Very large drusen, Current smoking, Family history, AAMD in 1 eye, Age, mean (SD), y

effect estimates Hazard ratios were adjusted for age, cigarette smoking, family history, BMI, education, simple scale score, very large drusen
(250 pym), unilateral AMD, and variants in the genes CFH, ARMS2, C3, and CFIl. The C2/CFB variant. (all significant at
univariable level)
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Outcomes Hazard Ratios for Progression to Advanced Age-Related Macular Degeneration
Analysis used Cox proportional hazards analysis

Length of follow up Follow-up averaged 9.3 years

Missing data handling/loss to  Unclear: no description of missing data or how this was managed.

follow up

Results Simple Scale Score:

The Simple scale score is determined by the sum of the following risk factors in both eyes: Large drusen (>=125 um diameter)
and pigment abnormality.

A score of:

0) indicates no risk factors in either eye;
1) 1 risk factor in either eye;

2) total of 2 risk factors in either eye;

3) total of 3 risk factors in both eyes;

4) total of 4 risk factors in both eyes.

Multivariate Association of Baseline Independent Variables Included in Final Model With Hazard Ratios for Progression to
Advanced Age-Related Macular Degeneration at 2, 5, and 10 Years in 2602 Participants (95% Confidence Interval)

0) referent
1) 6.38 (3.48-11.69)

2) 14.12 (8.06-24.75)
3) 34.53 (19.79-60.26)
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4) 50.65 (28.86-88.89)

Limitations Treatment assignment was not considered in this analysis...

Quality assessment criteria for prognostic studies as outlined in:

Hayden JA, Cote P, Bombardier C (2006) Evaluation of the quality of prognosis studies in systematic reviews. Annals of Internal
Medicine 144: 427-37

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). PARTLY

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNSURE

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). YES

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor of
interest (confounding measurement and account). NO

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results (analysis).
YES
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Country/ies where the study USA, Netherlands, Australia
was carried out

Study type Retrospective cohort

Aim of the study To describe methods to harmonize the classification of age-related macular degeneration (AMD) phenotypes across four
population-based cohort studies: the Beaver Dam Eye Study (BDES), Blue Mountains Eye Study (BMES), Los Angeles Latino
Eye Study (LALES), and Rotterdam Study (RS).

Study dates Published 2014

Source of funding The Beaver Dam Eye Study was supported by National Institutes of Health grant EY06594 (BEK Klein and R Klein) and, in part,
by an unrestricted grant from Research to Prevent Blindness. The National Eye Institute provided funding for entire study
including collection and analyses of data;

The Blue Mountains Eye Study was supported by grants from the National Health & Medical Research Council, Canberra,
Australia.

The Rotterdam Study is supported by Stichting Lijf en Leven, Krimpen aan de Lek; MD Fonds, Utrecht; Rotterdamse Vereniging
Blindenbelangen, Rotterdam; Stichting Oogfonds Nederland, Utrecht; Blindenpenning, Amsterdam; Blindenhulp, The Hague;
Algemene Nederlandse Vereniging ter Voorkoming van Blindheid (ANVVB), Doorn; Landelijke Stichting voor Blinden en
Slechtzienden, Utrecht; Swart van Essen, Rotterdam; Stichting WinckelSweep, Utrecht; Henkes Stichting, Rotterdam; Laméris
Ootech BV, Nieuwegein; Medical Workshop, de Meern; Topcon Europe BV, Capelle aan de |Jssel, all in the Netherlands, and
Heidelberg Engineering, Dossenheim, Germany.

The Los Angeles Latino Eye Study was supported by the National Institutes of Health grants, an unrestricted grant from
Research to Prevent Blindness, and Pfizer, Inc.

Sample size 60 images were graded by each of the centres

Characteristics No baseline characteristics were reported in this study.
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Inclusion Criteria Participants of the Beaver Dam Eye Study with lesions characteristic of the range of severity of AMD.

Exclusion Criteria None reported

A Three Continent AMD Consortium severity scale was developed based on harmonized cutpoints defining each early AMD

Tests lesion. This scale allowed for the common definitions of prevalence and incidence of AMD to be used. The scale has five
categories of AMD severity numbered from 10 to 50, where level 10 represents no AMD and level 50 represents late AMD.
Levels 20, 30, and 40 represent mild, moderate, and severe stages of early AMD, respectively. An AMD severity scale score
was assigned to each eye based on lesion severity as graded by each study’s grading protocol, i.e., each image had four
grades, one from each study group.

Definitions:

Large drusen size: =2 125 pm in diameter

Large drusen area: = 650 pm in diameter

Increased pigment: Any AMD related increased pigment

RPE depigmentation: Any AMD related RPE depigmentation

Geographic atrophy: Area of atrophy 2350 pm in diameter and presence of at least 2 of these features: sharp edge, lack of
RPE, visible choroidal vessels, and circular shape.

Exudative AMD: Presence of any of the following: pigment epithelial detachment and/or retinal detachment,
subretinal haemorrhage, subretinal scar, subretinal new vessels, treatment for exudative lesion.

Three Continent AMD Consortium age-related macular degeneration severity scale

10- No AMD: No, questionable, small, or intermediate sized drusen (<125 uym in diameter) only, regardless of area of
involvement, and no pigmentary abnormalities (defined as increased retinal pigment or RPE depigmentation present)
OR

No definite drusen with any pigmentary abnormality.

20- Mild early AMD: Small to intermediate sized drusen (<125 ym in diameter), regardless of area of involvement, with any

pigmentary abnormality.
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OR
Large drusen (2125 pm in diameter) with drusen area <331,820 um2 (equivalent to O-2 circle, defined as a circle with diameter
of 650 pm) and no pigmentary abnormalities.

30- Moderate early AMD: Large drusen (=125 ym in diameter) with drusen area <331,820 um2 and any

pigmentary abnormality

OR

Large drusen (=125 pm in diameter) with drusen area 2331,820 um2, with or without increased retinal pigment but no RPE
depigmentation.

40- Severe early AMD: Large drusen (=125 uym in diameter) with drusen area 2331,820 um2 and RPE depigmentation present,
with or without increased retinal pigment.

50- Late AMD: Pure geographic atrophy in the absence of exudative macular degeneration
OR
Exudative macular degeneration with or without geographic atrophy present.

To assess lesion-specific definitional differences among the three grading centers, there were digitized a set of stereoscopic
Methods images of 60 eyes with lesions characteristic of the range of severity of AMD selected from Beaver Dam Eye Study

(BDES) participants, then reprinted the images on film and sent identical copies to the 4 grading teams. The image set had a

balanced distribution of lesion characteristics considered to be typical of AMD: varying drusen size, type, and area, increased

retinal pigment, retinal pigment epithelium (RPE) depigmentation, geographic atrophy, RPE detachment/sensory serous retinal

detachment, subretinal hemorrhage, or subretinal fibrous scars. An AMD severity scale score was assigned to each eye based

on lesion severity as graded by each study’s grading protocol, i.e., each image had four grades, one from each study group.

To evaluate grader variability, they then compared the consortium scale score assigned based on each study’s grading scheme
to the score that was assigned based on each of the other studies’ grading schemes. Weighted kappa statistics were calculated

using the Fleiss-Cohen weighting method, which was also used by the Age-Related Eye Diseases Study for grading quality
control comparisons.
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Using the new harmonized Three Continent AMD Consortium severity scale, the exact grading agreement of the 60 eyes

Results between centers varied from 61.0% to 81.4% between centers, and the within-one-step agreement varied from 84.7% to 98.3%
between centers. Weighted kappa scores varied from 0.66 to 0.86, indicating moderate to substantial levels of agreement
among the grading centers.

Limitations Since there was no quality assessment tool available for validation studies, the following review of bias tool for diagnostic cross-
sectional studies was used and adapted accordingly:

QUADAS 2 QUADAS website.
DOMAIN 1: PATIENT SELECTION
A. Risk of Bias

Methods of patient selection:

e Was a consecutive or random sample of patients enrolled? Non-random sample of 60 images were selected for
contemporaneous regrading. Images were chosen to represent the full range of AMD presentation.

e Was a case-control design avoided? Yes

e Did the study avoid inappropriate exclusions? Unclear

Could the selection of patients have introduced bias? RISK: UNCLEAR

B. Concerns regarding applicability

Is there concern that the included patients do not match the review question?
CONCERN: LOW- People with a full range of AMD presentations

DOMAIN 2: INDEX TEST(S)

A. Risk of Bias
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Describe the index test and how it was conducted and interpreted:

e Were the index test results interpreted without knowledge of the results of the reference standard? Yes grading was
done independently of past grades or contemporaneous grading.
o |f a threshold was used, was it pre-specified? Yes

Could the conduct or interpretation of the index test have introduced bias?

NA- the purpose of this study is to assess how interpretation may differ between graders

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or interpretation differ from the review question?
CONCERN: LOW

DOMAIN 3: REFERENCE STANDARD- NA (same as index test)

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

Was there an appropriate interval between index test(s) and reference standard? Yes

Did all patients receive a reference standard? Yes

Did patients receive the same reference standard? Yes (centre of grading the only difference)

Were all patients included in the analysis? No a sample of 60 eyes, this sample was selected non-randomly from the
Beaver Dam Eye Study to represent the full range of AMD severity.

Could the patient flow have introduced bias? RISK: LOW
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Country/ies where the study USA
was carried out

Study type Retrospective cohort

) To evaluate a clinical classification system, the Clinical Age-Related Maculopathy Staging system (CARMS) for age-related
Aim of the study maculopathy (ARM) using a simple grading scale designed for clinical prctice and clinical research protocols

Published 2005
Study dates

Supported in part by Foundation Fighting Blindness
Source of funding

492 eyes
Sample size

Baseline characteristics of participants not reported
Characteristics

People recruited for the Progression of Age-Related Macular Degeneration Study
Inclusion Criteria

_ o Exclusion criteria not reported
Exclusion Criteria

Each clinical assessment included a biomicroscopic slit-lamp examination of the macula with a 60 or 90 diopter lens. The area
Tests representing about 6000um in diameter (approximately 4x the diameter of the disc) and centred on the fovea wasevaluated.

Small drusen are <63um; intermediate drusen 263um but <125um and large drusen =125um.
Retinal pigment epithelial hypopigmentation was defined as decreased pigmentation without well defined borders and visible
choroidal vessels.

Retinal pigment epithelial hyperpigmentation was defined as increased pigment without pigment clumping.
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Geographic atrophy was defined as a well-demarcated area of marked decreased retinal pigment with visualisation of the
choroidal vessels involving the fovea, or non central atrophy at least 350um in diameter (about 3x the width of the retinal vein at
the disc margin).

The drusenoid or confluent type of retinal pigment epithelial detachment is a well defined cluster of large confluent drusen, often
with overlying increased pigment measuring 2500um in diameter (about one third of disc diameter)

Serous retinal pigment epithelial detachment has ill defined margins with slanting edges.

The Clinical Age-Related Maculopathy Staging System
1- No drusen or <10 small drusen without pigment abnormalities
2- Approximately 210 small drusen or <15 intermediate drusen or pigment abnormalities associated with ARM

e a)Drusen
e b) RPE changes (hyperpigmentation and hypopigmentation)
e ) Both drusen and RPE changes

3- Approximately 215 intermediate drusen or any large drusen

e a) No drusenoid RPED
e b) drusenoid RPED

4- Geographic atrophy with involvement of the macular center, or noncentral geographic atrophy at least 350um in size

5- Exudative AMD, including nondrusenoid pigment epithelial detachments, serous or haemorrhagic retinal detachments,
choroidal neovascular membrane with subretinal or sub RPE haemorrhages or fibrosis, or scars consistent with treatment of
AMD.

e a) Serous retinal pigment epithelial detachment without choroidal neovascular membrane
e b) Choroidal neovascular membrane or disciform scar
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Fundus photographs of 492 eyes from 246 patients were evaluated by a reader at the Wisconsin Photographic Reading Centre

Methods using their grading system. A computorized program converted these gradings to the CARMS 5 point scale. From this database,
the photographic files of 50 patients were selected randomly by a co-ordinator not involved in the grading process to yeild
between 5 and 15 cases in each of the 5 grades.

The photographs of the 50 patients were reviewed and graded according to the CARMS system by the two observers, each of
whom was masked to the clinical history and the other graders assessments. The 2 observers were both retinal specialists, one
of who had extensive experience with this grading system and one of whom was a senior retinal fellow.

The observations from these two observers were compared to determine the amount of interobserver agreement. One observer
reviewed and graded the 50 randomly selected photographic files 2 weeks after the initial assessment, without reference to the
grades previously assigned, in order to find the intraobserver agreement. Kappa statistics were calculated.

Agreement between Clinical observations and Reading Centre Assessment of Steriophotographs of Eyes with Age-Related
Results Maculopathy Using the Clinical Maculopathy Staging System (CARMS).

Agreement: 75%

Agreement within 1 step: 89%

Kappa, unweighted (95% CI): 0.63 (0.53-0.74)

Kappa, weighted (95% CI): 0.78 (0.62-0.93)

Agreement between 2 observers assessments of Age-Related Maculopathy based on Steriophotographs using the CARMS.
Agreement: 84%

Agreement within 1 step: 90%

Kappa, unweighted (95% CI): 0.79 (0.47-1.1)

Kappa, weighted (95% Cl): 0.86 (0.41-1.3)

Intraobserver agreement
Agreement: 94%

Agreement within 1 step: 100%
Kappa, unweighted (95% CI): 0.92 (0.58-1.3)
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Kappa, weighted (95% CI): 0.97 (0.49-1.4)

Limitations Since there was no quality assessment tool available for validation studies, the following review of bias tool for diagnostic cross-
sectional studies was used and adapted accordingly:

QUADAS 2 QUADAS website.
DOMAIN 1: PATIENT SELECTION
A. Risk of Bias

Methods of patient selection:

e Was a consecutive or random sample of patients enrolled? A random sample of 50 images were selected for
contemporaneous regrading between centres, to yield between 5-15 cases in each of the 5 CARMS grades.

¢ Was a case-control design avoided? Yes

e Did the study avoid inappropriate exclusions? Unclear

Could the selection of patients have introduced bias? RISK: UNCLEAR

B. Concerns regarding applicability

Is there concern that the included patients do not match the review question?
CONCERN: LOW- People with a full range of AMD presentations

DOMAIN 2: INDEX TEST(S)

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

© NICE 2018. All rights reserved. Subject to Notice of rights.

28


https://www.nice.org.uk/terms-and-conditions
http://www.bris.ac.uk/quadas/quadas-2/

Macular Degeneration (NG82)
Appendix E: Evidence tables

o Were the index test results interpreted without knowledge of the results of the reference standard? Yes grading was
done independently (masked) of past grades or contemporaneous grading.
e |If a threshold was used, was it pre-specified? Yes

Could the conduct or interpretation of the index test have introduced bias?

NA- the purpose of this study is to assess how interpretation may differ between graders

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or interpretation differ from the review question?

CONCERN: LOW

DOMAIN 3: REFERENCE STANDARD- NA (same as index test)
DOMAIN 4: FLOW AND TIMING

A. Risk of Bias
¢ Was there an appropriate interval between index test(s) and reference standard? Yes
e Did all patients receive a reference standard? Yes
e Did patients receive the same reference standard? Yes (grader the only difference)
o Were all patients included in the analysis? No a sample of 50, this sample was selected randomly from The Progression

of Age-Related Macular Degeneration Study to yield 5-15 images for each of the CARMS grades.
Could the patient flow have introduced bias? RISK: LOW
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Country/ies where the study UK
was carried out

Study type Retrospective cohort

) To assess the value of the modified international classification system in screening high-risk patients with bilateral age-
Aim of the study related maculopathy (ARM) from those with lower risk characteristics.

Published 2006
Study dates

Unclear
Source of funding

164 images of 106 patients
Sample size
o Group A = bilateral ARM (drusen/drusen) group, which included 133 images.
Characteristics Group B = fellow eye of exudative AMD (drusen/CNV) group which involved 31 images
No other baseline characteristics reported

e Patients with bilateral ARM (drusen in both eyes)
o Fellow eye of patients with unilateral exudative AMD.
¢ Images of poor quality

Inclusion Criteria

¢ no signs of ARM in both eyes
bilateral neovascular disease or advanced atrophy.
Patients with ocular comorbidity from diseases other than AMD such as diabetes.

Exclusion Criteria
Colour fundus images of consecutive patients referred to the Retinal Research Unit at King’s College Hospital, London, between

Tests December 2002 and December 2003. All images were centred on the macula.
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Methods

Results

Limitations

Images were graded according to the classification below:

The Modified International Classification of ARM

0a No signs of ARM at all

Ob Hard drusen (<63 um) only

1a Soft distinct drusen (=263 ym) only

1b Pigmentary abnormalities only, no soft drusen (=63 um)
2a Soft indistinct drusen (2125 um) or reticular drusen only
2b Soft distinct drusen (263 pm) with pigmentary
abnormalities

3 Soft indistinct (=125 um) or reticular drusen with
pigmentary abnormalities

4 Atrophic or neovascular AMD

The selected images were randomised by an independent investigator and then graded by two ophthalmologists, independent
of each other, using the modified International Classification of ARM. Graders were masked to the patient diagnosis.
Discrepancies between the two graders were resolved by a third expert grader. The interobserver variability of the graders was
assessed using the Kappa statistical method.

The interobserver consistency between the two graders was high with a Kappa value of 0.82 (SE 0.34).

Since there was no quality assessment tool available for validation studies, the following review of bias tool for diagnostic cross-
sectional studies was used and adapted accordingly:

QUADAS 2 QUADAS website.
DOMAIN 1: PATIENT SELECTION
A. Risk of Bias
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Methods of patient selection:

e Was a consecutive or random sample of patients enrolled? A random sample of 164 images were selected from
consecutive patients patients referred to the Retinal Research Unit at King’s College Hospital, London.

o Was a case-control design avoided? Yes

e Did the study avoid inappropriate exclusions? Yes

Could the selection of patients have introduced bias? RISK: Unclear, not enough information provided regarding baseline
characteristics of included participants

B. Concerns regarding applicability

Is there concern that the included patients do not match the review question?
CONCERN: LOW- People with a range of AMD presentations

DOMAIN 2: INDEX TEST(S)

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

o Were the index test results interpreted without knowledge of the results of the reference standard? Yes grading was
done independently (masked) of diagnosis, independent of each other.
e If a threshold was used, was it pre-specified? Yes

Could the conduct or interpretation of the index test have introduced bias?
NA- the purpose of this study is to assess how interpretation may differ between graders

B. Concerns regarding applicability
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Is there concern that the index test, its conduct, or interpretation differ from the review question?
CONCERN: LOW

DOMAIN 3: REFERENCE STANDARD- NA (same as index test)

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias
o Was there an appropriate interval between index test(s) and reference standard? Yes
o Did all patients receive a reference standard? Yes
¢ Did patients receive the same reference standard? Yes (grader the only difference)
o Were all patients included in the analysis? Some were excluded due to poor photographic quality.

Could the patient flow have introduced bias? RISK: LOW

USA
Country/ies where the study

was carried out

Prospective cohort study
Study type

) To determine whether clinical tests of ocular function and macular appearence independently can help to predict which patients
Aim of the study with unilateral neovascular age-related AMD will have a choroidal neovascular membrane develop in their fellow eye.
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Study dates

Source of funding
Number of patients

Inclusion Criteria

Exclusion Criteria

Diagnostic criteria

Patient characteristics

Published 1997
data collected 1990 to 1995

Grants from National Eye Institute, the Foundation for Fighting Blindness and the Massachusetts Lions Eye Research Fund, Inc.
127 patients with unilateral neovascular AMD

e Snellen visual acuity of 20/60 or better in the fellow eye with sufficiently clear media to allow adequate visualisation of
the fundus.
the presence of a choroidal neovascular membrane in the macular of the affected eye
macular drusen in both eyes

¢ no sign of other retinal disease

e Bilateral dry AMD
o Bilateral Neovascular AMD
e Choroidal neovascularisation assoicated with high myopia

On the study eye, best corrected visual acuity was measured using a Snellen chart.

Mucular visual field was assessed by letter recognition perimetry.

Foveal glare recovery time was assessed by photostress testing.

Foveal electroretinograms were recorded with a hand-held stimulator ophthalmoscope.

Measurements of ocular function, biomicroscopy and direct and indirect ophthalmoscopy were performed and photographs of
each macular were obtained.

Fluorescein angiography was performed if a recent one was unavailable. Or if the fundus showed recent changes that could be
attributable to choroidal neovascularisation.

Age: median 74 years
Gender: 57 men, 70 women
Ethnicity: not described
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Predictors/risk factors and
effect estimates

Outcomes

Length of follow up

Missing data handling/loss to
follow up

Results

Limitations

Risk factors assessed were: age, spherical equivalent, glare recovary time, focal electroretinal implicit time, No. of large drusen
(quartiles 1-4), macular appearance grade.

Prognostic factors entered into the analysis were: age, body mass index, blood pressure, spherical equivalent, snellen acuity,
STDRS acuity, number of visual field defects, glare recovery time, foveal electroretinogram amplitude, foveal electroretinogram
implicit time, and grade of macular appearance.

Relative risk of developing a choroidal neovascular membrane.

4.5 years follow up
follow up visits every 6 months

93 people from the initial 127 had been lost to follow up and were censored by the end of 4.5 years.

Hazards ratio for development of choroidal neovascular membrane (95% confidence intervals)
Macular appearance scale (4-point scale)

Grade 1: rare (<25), predominantly extrafoveal small to intermediate-size distinct soft drusen with slight granularity and minimal-
to-slight pigmentary hyperplasia

Grade 2: 25 or more small-to intermediate-size distinct soft drusen, rare large distinct soft drusen, and modest RPE disturbance
with a few spots of hyperplasia.

Grade 3: numerous large distinct soft drusen, rare large confluent drusen, and moderate atrophy and hyperplasia.

Grade 4: very large (>300um) soft confluent drusen with atrophy and hyperplasia.

Hazard ratio: 1.76 (1.18-2.73)

Quality assessment criteria for prognostic studies as outlined in:
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Hayden JA, Cote P, Bombardier C (2006) Evaluation of the quality of prognosis studies in systematic reviews. Annals of Internal
Medicine 144: 427-37

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). NO

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). YES

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor of
interest (confounding measurement and account). NO

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results (analysis).
YES

Country/ies where the study
was carried out
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Prospective Cohort Study
Study type

) The accuracy of predicting conversion from early-stage age-related macular degeneration (AMD to the advanced stages of
Aim of the study choroidal neovascularisation (CNV) or geographic atrophy (GA) was evaluated to determine whether inclusion of clinically
relevant genetic markers improved accuracy beyond prediction using phenotypic risk factors alone.

Published 2013

Study dates Participants in the Age-Related Eye Disease Study
) Funding was by the Sequenom Center for Molecular Medicine, San Diego. The sponsor participated in designing and
Source of funding conducting the study; collecting, managing, analysing and interpreting the data; and preparing and reviewing the manuscript.

2415 participants, 940 were disease-free subjects and 1475 were subjects with early or intermediate AMD
Number of patients

e Subjects participating in AREDS ftrial
¢ White, non-hispanic
e Age 55-81 years

Inclusion Criteria

None described
Exclusion Criteria

) o Data was derived from subjects participating in the AREDS. The AREDS trial was a multicentre, prospective, longitudinal study
Diagnostic criteria evaluating the clinical course of AMD and cataracts, as well as the effect of high-dose vitamin/mineral supplementation on
progression of these diseases. Clinical, demographic, and environmental data for each participant were retrieved from the
AREDS database of Genotype and Phenotype. The baseline disease assignment used in this study was based on the AREDS
5-step (0-4) simplified severity scale with annual visit data graded according to the AREDS 12-point severity scale.

This study applied the same definition of progressors used in the AREDS trial. The term “progressors” was defined as
individuals with no, early, or intermediate AMD at baseline who progressed to advanced AMD during follow up and individuals
with advanced AMD in 1 eye at baseline who progressed to advanced AMD in both eyes. The definition of a control was

© NICE 2018. All rights reserved. Subject to Notice of rights.

37


https://www.nice.org.uk/terms-and-conditions

Macular Degeneration (NG82)
Appendix E: Evidence tables

equivalent to the designation “non-progressor,” which was used to identify subjects with early or intermediate AMD that did not
progress to CNV or GA, during the follow up period. Anning the entire range of the baseline simplified severity scale were
analysed with an adjustment made for the presence of advanced disease in the non-study eye.

Ethnic group: white
Patient characteristics

Age (mean (SE)): 68.57 years (0.10)

Gender, n: Female- 1394, Male- 1022

Visual acuity: not reported

AMD disease stage (simplified severity scale), n: 0) 940, 1) 417, 2) 397, 3) 287, 4) 368

Comorbidities affecting the eye (e.g. cataracts): not reported

Current or previous treatment, n: antioxidants only- 720, antioxidants with zinc- 770, zinc only- 466, placebo- 459

Risk factors of interest were: Simplified severity scale, previous smoker, current smoker, age
Predictors/risk factors and

effect estimates

Hazard ratios for progression to choroidal neovascularisation
Outcomes Hazard ratios for progression to geographic atrophy

Cox proportional hazards model
Analysis used

10 year follow up
Length of follow up
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Unclear: no description of missing data or how this was managed. Data was taken from existing database.
Missing data handling/loss to

follow up

Results Simple Severity Score:

The Simple Severity score is determined by the sum of the following risk factors in both eyes: Large drusen (>=125 um
diameter) and pigment abnormality.

A score of:

0) indicates no risk factors in either eye;
1) 1 risk factor in either eye;

2) total of 2 risk factors in either eye;

3) total of 3 risk factors in both eyes;

4) total of 4 risk factors in both eyes.

Hazard ratios for progression to choroidal neovascularisation (95% Confidence Interval)

0) referent

1) 4.76 (2.43-9.34)
2)12.66 (6.87-23.36)
3) 26.56 (14.53-48.58)
4) 35.89 (19.75-65.21)

Hazard ratios for progression to geographic atrophy (95% Confidence Interval)
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Limitations

0) referent

1) 6.97 (3.01-16.14)
2)9.33 (4.13-21.05)
3) 23.29 (10.59-51.22)
4) 34.81 (16.02-75.65)

Treatment assignment was not considered in this analysis...

Quality assessment criteria for prognostic studies as outlined in:

Hayden JA, Cote P, Bombardier C (2006) Evaluation of the quality of prognosis studies in systematic reviews. Annals of Internal
Medicine 144: 427-37

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). PARTLY

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNSURE

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). YES

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor of
interest (confounding measurement and account). UNSURE
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The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results (analysis).
YES

Country/ies where the study
was carried out

Study type

Aim of the study
Study dates
Source of funding
Sample size

Characteristics

Netherlands, Ireland

Retrospective cohort

To compare sterio digital images with sterio 35-mm transparencies as to the quality and reliability of grading AMD in the context
of the EUREYE study.

Published 2003

European Commission, Macular Disease Society, the society of Prevention of Blindness, Optimex Foundation, Stichting
Blindenhulp

91 subjects, 131 eyes

Participants in the EUREYE study

Random sampling of people aged 65 years and older

Fundus photographs were selected on the basis of their AMD status to represent the entire range of AMD severity including
eyes with no AMD fundus signs. The quality of slides varied but none of them were ungradable.
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Participants in the EUREYE study

Inclusion Criteria Participants aged 65 years and older
; o Lesions that were considered to be the result of generalised vascular disease such as diabetic retinopathy or chorioretinitis, high
Exclusion Criteria myopia, trauma, congenital disease, or photocoagulation for reasons other than AMD were excluded from AMD grading.

35-mm film and 35° sterioscopic colour fundus images were obtained for each eye.

Tests framed transparencies were mounted on plastic sheets and were examined with a portable sterio viewer that provided 5X image
magnification on a tilted table viewing box with a back light.
Digital images were examined on a SONY CRT monitor
Two graders both having 8 years of experience in AMD grading were trained for 2 months in digital image grading. After this
point graders randomly graded all 35-mm slides and digital images.

o For each eye four scores were obtained by 2 different imaging techniques and 2 different graders.
ethods

On all 8 stages: digital images
Results Agreement: 59.0
Weighted kappa: 0.72

On all 8 stages: 35-mm film
Agreement: 65.7%
Weighted kappa: 0.78

On the 5 main stages: digital images
Agreement: 64.9%

Weighted kappa: 0.74

On the 5 main stages: 35-mm film

Agreement: 72.3%
Weighted kappa: 0.79
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Limitations

Since there was no quality assessment tool available for validation studies, the following review of bias tool for diagnostic cross-
sectional studies was used and adapted accordingly:
QUADAS 2 QUADAS website.

DOMAIN 1: PATIENT SELECTION

A. Risk of Bias

Methods of patient selection:

Was a consecutive or random sample of patients enrolled? No images were selected to represent the full range of AMD severity
Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? Yes

Could the selection of patients have introduced bias? RISK: Unclear, not enough information provided regarding baseline
characteristics of included participants

B. Concerns regarding applicability

Is there concern that the included patients do not match the review question?

CONCERN: LOW- People with a range of AMD presentations

DOMAIN 2: INDEX TEST(S)

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

Were the index test results interpreted without knowledge of the results of the reference standard? Yes grading was done
independently (masked) of diagnosis, independent of each other.

If a threshold was used, was it pre-specified? Yes

Could the conduct or interpretation of the index test have introduced bias?

NA- the purpose of this study is to assess how interpretation may differ between graders

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or interpretation differ from the review question?
CONCERN: LOW

DOMAIN 3: REFERENCE STANDARD- NA (same as index test)
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DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

Was there an appropriate interval between index test(s) and reference standard? Yes
Did all patients receive a reference standard? Yes

Did patients receive the same reference standard? Yes (grader the only difference)
Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? RISK: LOW

Country/ies where the study France
was carried out

Study type Prospective cohort
_ To describe the types and location of choroidal neovascularisation (CNV) in exudative age-related macular degeneration (AMD),
Aim of the study including vascularised pigment epithelial detatchments (PED), and most recently described subtypes, such as retinal choroidal

anasmostosis, also termed “retinal angiomatous proliferation” (RAP).

Published 2007
Study dates

Employees of Pfizer
Source of funding
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i 207 patients with newly diagnosed exudative AMD
Sample size

67.2% of women,
Characteristics
Mean age 79.1£7.3
The study did not report characteristics for the following variables:
Ethnic group
Visual acuity

AMD disease stage

Comorbidities affecting the eye (e.g. cataracts)

e Four private and three hospital based referral centres all over France.
e Consecutive patients with newly diagnosed exudative AMD
e Atleast one eye undergoing fluorescein angiography in the centre.

Inclusion Criteria

e Patients with myopic CNV or with CNV of origin other than AMD
e Patients with idiopathic Polypoidal Choroidal Vasculopathy were not included.
e Eyes having already received treatment for CNV.

Exclusion Criteria

Fluorescein and ICG angiography were carried out in accordance with the routine practice at each centre. Fundus camera
Tests and/or scanning laser ophthalmoscope were used according to the routine practice of the different centres.
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Methods

Results

Limitations

For each patient, the centre provided one red-free photograph and at least three images of fluorescein angiography: one early
phase (<45s), one mid-phase (between 45 s and 3 min) and one late-phase (>5 min). In cases of suspicion of occult CNV or
RAP, ICG angiography was performed in accordance with routine practice in the centres. When performed for ICG angiography,
at least two images had to be provided: one early phase (<2 min) and one late-phase (>20 min).

The centre’s ophthalmologist indicated (for each included eye) the size of the lesion as obtained by comparison to the disc
diameter of the studied eye, the location of CNV (extrafoveal, juxtafoveal, subfoveal), and the classification of CNV types classic
only, predominantly classic, minimally classic, occult without PED (with or without RAP) and vascularised PED (with or without
RAP). The prescribed treatment after the visit was also recorded. The selected images and questionnaires were then reviewed
by two independent experts who were blinded to the centre and the identity of the subject. All lesions were classified by both
experts and the results compared after completion of the evaluation. Any disagreement was resolved by a third, independent
expert. At completion of the study, there were two diagnoses for each included subject for the size of the lesion, the location,
and the classification of CNV: a local diagnosis delivered by the centre’s ophthalmologist and a validated expert diagnosis.

When comparing the local and centralised (final) classification, k was 0.52 for location of the lesions and 0.59 for type of the
lesion, showing moderate agreement.

Since there was no quality assessment tool available for validation studies, the following review of bias tool for diagnostic cross-
sectional studies was used and adapted accordingly:

QUADAS 2 QUADAS website.

DOMAIN 1: PATIENT SELECTION

A. Risk of Bias

Methods of patient selection:

Was a consecutive or random sample of patients enrolled? Consecutive patients with newly diagnosed exudative neovascular
AMD at several different centres

Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? Yes
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Could the selection of patients have introduced bias? RISK: Unclear, not enough information provided regarding baseline
characteristics of included participants, many important characteristics were not reported.

B. Concerns regarding applicability

Is there concern that the included patients do not match the review question?

CONCERN: MODERATE- people with polypoidal vascular choroidal neovascularisation were excluded

DOMAIN 2: INDEX TEST(S)

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

Were the index test results interpreted without knowledge of the results of the reference standard? Yes grading was done
independently (masked) of diagnosis, independent of each other.

If a threshold was used, was it pre-specified? NO PRESPECIFICATION SEEMS TO HAVE BEEN USED. Each centre made the
diagnosis based on their own clinical opinion with no shared criteria.

Could the conduct or interpretation of the index test have introduced bias?

NA- the purpose of this study is to assess how interpretation may differ between graders. However the lack of a clear criteria
adds to the uncertainty regarding whether discrepancies were due to interpretation or differing criteria.

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or interpretation differ from the review question?

CONCERN: MODERATE

DOMAIN 3: REFERENCE STANDARD- NA (same as index test)

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

Was there an appropriate interval between index test(s) and reference standard? Yes

Did all patients receive a reference standard? Yes

Did patients receive the same reference standard? no (some participants also received ICG testing, there was no clear criteria
who should receive this and who shouldn’t, this seems to vary by centre)

Were all patients included in the analysis? Yes
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Could the patient flow have introduced bias? RISK: MODERATE

Country/ies where the study France, Japan, Singapore
was carried out

Study type Prospective cohort
) To compare and analyze differences and similarities between Japanese and French patients in subtype diagnosis of exudative
Aim of the study age-related macular degeneration (AMD) as determined by fundus photography (FP) and fluorescein angiography (FA), and a

multimodal imaging involving FP, FA, indocyanine green angiography (ICGA), and optical coherence tomography (OCT).
Published 2014

Study dates
' Author conflicts: Allergan, Bayer, Novartis, Pfizer, Roche, GlaxoSmithKline, Topcon Corporation, Nidek, Canon. This research
Source of funding was supported in part by the Grant-in-Aid for Scientific Research from the Japan Society for the Promotion of Science (JSPS).
99 consecutive Japanese eyes and 94 consecutive French eyes with exudative AMD
Sample size

The mean age of the 99 Japanese patients (70 men and 29 women) was 74.0 £ 8.9 years, and all patients were ethnically
Characteristics Japanese.
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Inclusion Criteria

Exclusion Criteria

Tests

The mean age of the 85 French patients (45 men and 40 women) was 73.5 + 7.9 years, and 98% were white.
The study did not report characteristics for the following variables:

Visual acuity

AMD disease stage

Comorbidities affecting the eye (e.g. cataracts)

e Consecutive patients who visited the Department of Ophthalmology, Kyoto University Hospital with a tentative diagnosis
of neovascular AMD (Kyoto cases) and patients with presumed neovascular AMD at Centre d’Ophtalmologie de Paris.
e Consecutive patients with presumed neovascular AMD

e Angiographic images of low quality (1 eye excluded)

All patients underwent comprehensive ophthalmic examinations, including the measurement of best-corrected visual acuity,
intraocular pressure testing, indirect ophthalmoscopy, slitamp biomicroscopy with a contact lens, spectral-domain OCT
(Spectralis HRApOCT; Heidelberg Engineering, Heidelberg, Germany), and FA/ICGA (HRA-2; Heidelberg Engineering).

Both Kyoto and Paris cases were subgrouped into:
(1) AMD with type 1 CNV;

(2) AMD with type 1 + 2 CNV;
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(3) AMD with type 2 CNV only;
(4) chorioretinal anastomosis.

(5) PCV, either (5a) without CNV or (5b) associated with type 1 or 2 CNV. Eyes with PCV with branching vascular network
without CNV were categorized to (5a) PCV without CNV.

A diagnosis of PCV was made based on fundus photography, FA/ICGA, and OCT: elevated orange-red lesions, characteristic
polypoidal lesions at the edge of a branching vascular network on angiography, and prominent anterior protrusion of the retinal
pigment epithelium line in OCT images.

A diagnosis of chorioretinal anastomosis was also made based on fundus photography, FA/ICGA, and OCT: subretinal,
intraretinal, or preretinal juxtafoveal hemorrhages; dilated retinal vessels; lipid exudates; and retinal—choroidal anastomosis.

For the analysis of AMD subtypes, AMD with type 1 CNV, AMD with type 2 CNV, and AMD with type 1p2 CNV were regarded
as typical exudative AMD, and PCV associated with type 1 or 2 CNV and PCV without type 1 or 2 CNV were regarded as PCV.
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At Kyoto University, 2 retina specialists evaluated fundus photography and FA and made the “firststep diagnosis” for both Kyoto

Methods cases and Paris cases. If the specialists disagreed regarding the diagnosis, a third retina specialist (N.Y.) was consulted for the
final determination. Multimodal images of fundus photography, FA, ICGA, and OCT results were used to make a “second-step
diagnosis.”

At Centre d’Ophtalmologie de Paris, 2 retina specialists evaluated fundus photography and FA for the “first-step diagnosis” and
multimodal images of fundus photography, FA, ICGA, and OCT assessments were used to make a “second-step diagnosis.” In
the case of disagreement, a third retina specialist determined the diagnosis. When the “second-step diagnosis” made by the 2
institutes agreed, the diagnosis was regarded as the “final diagnosis.” When the diagnosis by the 2 institutes failed to reach a
consensus, retina specialists at Singapore Eye Research Institute were consulted for a diagnosis. In such cases, the diagnosis
by Singapore Eye Research Institute was regarded as the “final diagnosis.’

Agreement outcomes for Neovascular subtypes of AMD, compared to final diagnosis in Kyoto patients

Results

Kyoto investigators | Kyoto Paris investigators | Paris Investigators
first step Investigators, | first step second step
second step

AMD with type 1 79.4% 91.1% 82.3% 79.4%

CNV

AMD with type 1+2 | 66.6% 66.6% 16.6% 33.3%

CNV

AMD with type 2 40.0% 60.0% 80% 100%

CNV

Chorioretinal 66.6% 83.3% 83.3% 83.3%

anastomosis

PCV with type 1 or | 33.3% 66.6% 33.3% 66.6%

2 CNV

PCV without type 1 | 56.5% 95.6% 91.3% 95.6%

or 2 CNV
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| Other | 88.8% | 100% | 66.6% | 100% |

For the Kyoto patients 34.3% (34/99) differed from the “final diagnosis” as determined by the 3 facilities together. The number
of eyes for which the diagnosis involved disagreement decreased to 10 (10.1%) when considering the “second step diagnosis,”
which was based on the additional information provided by ICGA and OCT.

First step: fundus photography and FA
Second step: fundus photography, FA, ICGA, and OCT

*Figures calculated by reviewer from Figure 1 within study, agreement with final diagnosis calculated (that agreed at the third
site in Singapore)

Agreement outcomes for Neovascular subtypes of AMD, compared to final diagnosis in Paris patients

For the Paris patients 24.5% (23/94) differed from the “final diagnosis” as determined by the 3 facilities together. The number of
eyes with any disagreement related to diagnosis decreased to 9 (9.6%) for the “second-step diagnosis” based on the additional
information provided by ICGA and OCT.

First step: fundus photography and FA

Second step: fundus photography, FA, ICGA, and OCT

Kyoto investigators
first step

Kyoto Investigators,
second step

Paris investigators
first step

Paris Investigators
second step

AMD with type 1 CNV

89.5%

97.9%

89.5%

95.8%
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AMD with type 1+2 78.9% 89.5% 36.8% 68.4%
CNV

AMD with type 2 CNV | 60.0% 60.0% 100% 100%
Chorioretinal 60.0% 100.0% 80.0% 80.0%
anastomosis

PCV without type 1 or | 75.0% 87.5% 33.3% 66.6%
2 CNV

Other 50% 75% 100% 100%

*Figures calculated by reviewer from Figure 2 within study, agreement with final diagnosis calculated (that agreed by the third
site in Singapore)

o Since there was no quality assessment tool available for validation studies, the following review of bias tool for diagnostic cross-
Limitations sectional studies was used and adapted accordingly:

QUADAS 2 QUADAS website.

DOMAIN 1: PATIENT SELECTION

A. Risk of Bias

Methods of patient selection:

Was a consecutive or random sample of patients enrolled? Consecutive patients with presumed exudative neovascular AMD at
two sites

Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? Yes

Could the selection of patients have introduced bias? RISK: Unclear, not enough information provided regarding baseline
characteristics of included participants,

B. Concerns regarding applicability

Is there concern that the included patients do not match the review question?

CONCERN: LOW
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DOMAIN 2: INDEX TEST(S)

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

Were the index test results interpreted without knowledge of the results of the reference standard? Yes grading was done
independently (masked) of diagnosis, independent of each other.

If a threshold was used, was it pre-specified? NO PRESPECIFICATION SEEMS TO HAVE BEEN USED. Each centre made the
diagnosis based on their own clinical opinion with no shared criteria.

Could the conduct or interpretation of the index test have introduced bias?

NA- the purpose of this study is to assess how interpretation may differ between graders. However the lack of a clear criteria
adds to the uncertainty regarding whether discrepancies were due to interpretation or differing criteria.

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or interpretation differ from the review question?

CONCERN: MODERATE

DOMAIN 3: REFERENCE STANDARD- NA (same as index test)

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

Was there an appropriate interval between index test(s) and reference standard? Yes
Did all patients receive a reference standard? Yes

Did patients receive the same reference standard? yes

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? RISK: LOW
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Country/ies where the study USA
was carried out

Study type Prospective cohort

) To determine the frequency of neovascularization subtypes as determined by fluorescein angiography (FA) alone vs FA and
Aim of the study optical coherence tomography (OCT) grading in age-related macular degeneration (AMD).

Published 2014
Study dates

Macular foundation inc.
Source of funding

: 374 treatment naive patients with neovascular AMD in at least 1 eye
Sample size

Mean age was 86.3 6 8.1 years;
Characteristics
67.7% of eyes (180/266) were from female patients and

95.5% (254/266) from white patients, followed by 2.6% (7/266) Hispanic, 1.5% (4/266) Asian, and 0.4% (1/266) African-
American

The study did not report characteristics for the following variables:
Visual acuity

AMD disease stage
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Inclusion Criteria

Exclusion Criteria

Tests

Methods

Comorbidities affecting the eye (e.g. cataracts)

older than 50 years

newly diagnosed treatment-naive NV as evidenced by clinical examination and FA.

Best-corrected visual acuity was 20/20—20/800 on a Snellen chart

Eyes in the study must have had OCT imaging (time-domain or spectral-domain) performed at the time of diagnosis.

e Previous treatments for CNV in the study eye, including photodynamic therapy (PDT), intravitreal steroids, intravitreal
pegaptanib (Macugen; Valeant, Montreal, Quebec, Canada), or thermal laser

o Eyes with CNV lesions presenting with subfoveal fibrosis, central geographic atrophy (GA) at baseline, or retinal
pigment epithelial tears, or composed of more than 50% hemorrhage.

¢ Eyes with CNV secondary to other maculopathies, including degenerative myopia, angioid streaks, presumed ocular
histoplasmosis syndrome, or inflammatory maculopathies.

FA images were obtained using a Topcon TRC 501x fundus camera (Topcon Imagenet, Tokyo, Japan). OCT imaging of all
patients was performed with time-domain OCT (Stratus; Carl Zeiss Meditec Inc, Dublin, California, USA) or spectral-domain
OCT. OCT instrumentation was necessary for additional accurate identification oflesion subtype utilizing the anatomic
classification of lesion subtype. Standard methods of image acquisition were employed for all imaging modalities.

The classification of neovascular lesions was made independently by 2 experienced retina specialists who evaluated the
presenting color photographs, FA, and OCT.

First, all the color photographs and FA corresponding to the baseline diagnostic visit were analyzed. Neovascular lesions were
subtyped according to the MPS criteria and the Digital Angiographic Reading Center (DARC) Reader’'s Manual as occult or
classic CNV. RAP lesions were identified by criteria defined by Yannuzzi and associates and the DARC Reader’s Manual.

Secondly, OCT images corresponding to the same diagnostic visit were reviewed, and each case was classified according to
the guidelines provided by Freund and associates. The anatomic classification, which uses OCT in combination with FA,
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Results

Limitations

categorizes lesions as type 1 (sub-retinal pigment epithelium [RPE]), type 2 (subretinal), type 3 (intraretinal), or mixed NV. Eyes
with PCV were considered to be a form of type 1 CNV. Type 1, 2, and 3 NVs corresponded to occult, classic, and RAP
angiographic lesions, respectively. Cases with multiple lesion types were identified as mixed NV and each component was also
recorded.

MORE DETAIL REGARDING CLASSIFICATION SYSTEM WITHIN STUDY

Classification system Agreement

Overall, there was good agreement between FA and anatomic classification with a k statistic of 0.65 (standard error 60.37, P <
0.001).

In the subgroup on that used spectral domain OCT technology at baseline:

Overall, again there was good agreement between FA and anatomic classification, with a k statistic of 0.67 (standard error
60.05, P <.001).

Since there was no quality assessment tool available for validation studies, the following review of bias tool for diagnostic cross-
sectional studies was used and adapted accordingly:

QUADAS 2 QUADAS website.

DOMAIN 1: PATIENT SELECTION

A. Risk of Bias

Methods of patient selection:

Was a consecutive or random sample of patients enrolled? Consecutive patients with treatment naive exudative neovascular
AMD were enrolled

Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? Yes
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Could the selection of patients have introduced bias? RISK: Unclear, not enough information provided regarding baseline
characteristics of included participants,

B. Concerns regarding applicability

Is there concern that the included patients do not match the review question?

CONCERN: LOW

DOMAIN 2: INDEX TEST(S)

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

Were the index test results interpreted without knowledge of the results of the reference standard? 2 independent observers
were not masked to the original diagnosis of neovascular AMD.

If a threshold was used, was it pre-specified? YES.

Could the conduct or interpretation of the index test have introduced bias? Unclear

NA- the purpose of this study is to assess how interpretation may differ between classification systems using different tests at
the same point of diagnosis.

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or interpretation differ from the review question?

CONCERN: MODERATE- we are not so much interested in the agreement between diagnostic tests but graders for a
classification system.

DOMAIN 3: REFERENCE STANDARD- no reference standard in this study

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

Was there an appropriate interval between index test(s) and reference standard? Yes

Did all patients receive a reference standard? Yes

Did patients receive the same reference standard? No, but subgroup analysis was performed for those who received a different
type of OCT analysis

Were all patients included in the analysis? Yes

© NICE 2018. All rights reserved. Subject to Notice of rights.

58


https://www.nice.org.uk/terms-and-conditions

Macular Degeneration (NG82)
Appendix E: Evidence tables

Could the patient flow have introduced bias? RISK: LOW

Country/ies where the study USA
was carried out

Study type Retrospective cohort

) To determine interobserver agreement for classifying choroidal neovascular membranes in age-related macular degeneration.
Aim of the study

Published 2000
Study dates

Unclear
Source of funding

Six fluorescein angiograms of choroidal neovascular membranes

Sample size
. The study did not report characteristics for the following variables:
Characteristics .
Ethnic group
Age
Gender
Visual acuity

AMD disease stage
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Inclusion Criteria

Exclusion Criteria

Tests

Methods

Results

Comorbidities affecting the eye (e.g. cataracts)
Current or previous treatment

¢ Fluorescein angiograms of choroidal neovascular membranes
o No other clear inclusion criteria

e Unclear

High-quality fluorescein angiograms (nonstereoscopic films) of choroidal neovascular membranes in age-related macular
degeneration were reviewed by 21 ophthalmologists with fellowship training in retinal disease.

Participants were told that on clinical examination all patients had findings of exudative macular degeneration and were asked to
identify the type of neovascular membrane as classic only, occult only, mixed, or unable to determine;

A total of 122 angiograms were read (96.8%); four angiograms could not be interpreted by two observers.

Case number Membrane type % | Kappa
agreement agreement

1 100 1

2 73 0.65

3 25 0.01

4 82 0.76

5 82 0.76

6 73 0.65

Mean (standard 72.5(23.0) 0.64 (0.30)

deviation)
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Country/ies where the study USA
was carried out

Study type Retrospective cohort

To assess the frequency of lesion types using fluorescein angiography (FA) in neovascular age-related macular degeneration
Aim of the study (nAMD).

Published 2004
Study dates

Minnesota Lions Macular Degeneration Research and Rehabilitation Center, Research to Prevent Blindness
Source of funding

i 200 cases of nAMD from university-based, tertiary retinal referral practice and one comprehensive, and a community-based eye
Sample size clinic (100 from each center).

Gender:
Characteristics

Female: 135 (68%)

Male: 65 (32%)

Race:

Caucasian: 132 (66%)

N/A: 68 (24)
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Age (yrs), Mean: 78 + 8 years

The study did not report characteristics for the following variables:
Visual acuity

AMD disease stage

Comorbidities affecting the eye (e.g. cataracts)

Current or previous treatment

¢ Angiograms were cataloged on electronic files, these were randomly searched for either “hAMD” or “choroidal
neovascularization,”

o Fluorescein angiograms (n=100) from the CC were selected by reviewing the film-based files alphabetically (patient last

names beginning with the letter A and selecting consecutive cases through M), until 100 cases of NAMD were identified from a
total of 430 angiograms reviewed

Inclusion Criteria

¢ Atrophic AMD alone

¢ Evidence of any other major retinal disorder
¢ Quality of the FA was inadequate to interpret.
o Prior PDT or transpupillary hermotherapy.

Exclusion Criteria

Fluorescein Angiograms cataloged on electronic files or film based fluorescein angiograms, depending upon the centre at which
Tests the investigations were collected.

Two graders reviewed the stereoscopic FAs and color fundus photographs and documented the lesion type. Determination of
Methods lesion type was based on agreement by 2 graders. When there was disagreement regarding the angiograms, they were
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Results

Limitations

rereviewed by both graders simultaneously, and a consensus determination was made. Clinical history was not available during
the angiographic evaluation. Lesion location, size, type, subtype, and PDT eligibility were documented for each angiogram.

Graders were required to determine whether the nAMD lesion was predominantly classic (area of the entire lesion was 50%
classic) or minimally classic (area of the classic component was 50% of the entire lesion). The senior grader subcategorized the
lesion subtype of occult subfoveal nAMD.

A measurement of intergrader agreement (kappa) was calculated for the graders.

The definition of lesion type was based on the definitions of the Macular Photocoagulation Study Group. Occult lesions were
either fibrovascular pigment epithelial detachments or late leakage of undetermined source was also defined by the Macular
Photocoagulation Study Group.

The kappa score between graders was 0.63.

Since there was no quality assessment tool available for validation studies, the following review of bias tool for diagnostic cross-
sectional studies was used and adapted accordingly:

QUADAS 2 QUADAS website.

DOMAIN 1: PATIENT SELECTION

A. Risk of Bias

Methods of patient selection:

Was a consecutive or random sample of patients enrolled? A random sample was taken from one centre and a non-random
alphabetical based sample was taken from the community based centre.

Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? Unclear what was done for participants with PCV
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Could the selection of patients have introduced bias? RISK: Unclear, not enough information provided regarding baseline
characteristics of included participants, many important characteristics were not reported. Also in one of the centres samples
were chosen with inadequate randomisation (alphabetical)

B. Concerns regarding applicability

Is there concern that the included patients do not match the review question?

CONCERN: MODERATE- non-random selection, unclear status of PCV.

DOMAIN 2: INDEX TEST(S)

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

Were the index test results interpreted without knowledge of the results of the reference standard? Unclear if grading was done
without knowledge of other graders decisions.

If a threshold was used, was it pre-specified? Yes and cited (MPS)

Could the conduct or interpretation of the index test have introduced bias?

NA- the purpose of this study is to assess how interpretation may differ between graders.

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or interpretation differ from the review question?
CONCERN: MODERATE

DOMAIN 3: REFERENCE STANDARD- NA (same as index test)

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

Was there an appropriate interval between index test(s) and reference standard? Yes

Did all patients receive a reference standard? Yes

Did patients receive the same reference standard? no (some participants were graded based on FA photographs, others on
electronic FA photographs)

Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? RISK: MODERATE
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Country/ies where the study USA
was carried out

Study type Prospective cohort

) To determine intraobserver and interobserver variation for classifying types of choroidal neovascularizations (CNV) in exudative
Aim of the study age-related macular degeneration (ARMD).

Published 2003
Study dates

The State of Baden-Wurttemberg grant
Source of funding

40 patients with neovascular ARMD, graded by 16 retinal specialists.

Sample size
L The study did not report characteristics for the following variables:
Characteristics .
Ethnic group
Age
Gender
Visual acuity

AMD disease stage
Comorbidities affecting the eye (e.g. cataracts)
Current or previous treatment

. o e Neovascular AMD
Inclusion Criteria
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Exclusion Criteria

Tests

Methods

Results

o No exclusion criteria reported

Digital high-quality fluorescein angiographies from 40 patients with exudative ARMD were obtained using a confocal scanning
laser ophthalmoscope (Heidelberg Retina Angiograph, Heidelberg, Germany). From each angiographic series four to six
angiograms were selected with angiograms from early, mid, and late phase. These were printed on one page per patient, and
two folders were put together with all 40 angiogram sheets in two different randomized sequences.

The angiograms of both series were presented to 16 retina specialists who are members of the European Fluorescein
Angiography Club (FAN-Club) during a meeting in Lyon, France, in December 2000. After instructions on how to use the
evaluation form, readers were not allowed to discuss their interpretation with each other or with the investigators present.

All 40 angiogram sheets were organised in two different randomized sequences (series A and B). Each reader had to classify
membrane type into classic, occult, or mixed with classic component less or equal/greater than 50%. After completing the
classification of series A, the reader was not allowed to return to the evaluation sheet or the angiogram folder when going
through series B.

As a measure of intraobserver variability, a coefficient for agreement between classification of angiograms in series A and in
series B was calculated for each reader.

For the assessment of interobserver variability, pair wise coefficients were calculated between all readers, and were given for
series A and series B, respectively.

Intraobserver variability (i.e., the agreement between classification of angiograms in series A and in series B by a single reader)

Mean kappa: 0.64 (SD 0.11)

Interobserver agreement
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Mean pairwise kappa coefficient was 0.40 + 0.05 (series A) and 0.37 £ 0.05 (series B), (indicating less than moderate mean pair
wise agreement)

o Since there was no quality assessment tool available for validation studies, the following review of bias tool for diagnostic cross-
Limitations sectional studies was used and adapted accordingly:

QUADAS 2 QUADAS website.

DOMAIN 1: PATIENT SELECTION

A. Risk of Bias

Methods of patient selection:

Was a consecutive or random sample of patients enrolled? Unclear how sample was selected
Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? Unclear

Could the selection of patients have introduced bias? RISK: Unclear

B. Concerns regarding applicability

Is there concern that the included patients do not match the review question?

CONCERN: UNCLEAR

DOMAIN 2: INDEX TEST(S)

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

Were the index test results interpreted without knowledge of the results of the reference standard? Grading was done without
knowledge of other graders decisions.

If a threshold was used, was it pre-specified? Unclear

Could the conduct or interpretation of the index test have introduced bias?

NA- the purpose of this study is to assess how interpretation may differ between graders.

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or interpretation differ from the review question?
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CONCERN: UNCLEAR (no criteria defined)
DOMAIN 3: REFERENCE STANDARD- NA (same as index test)

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

Was there an appropriate interval between index test(s) and reference standard? Yes
Did all patients receive a reference standard? Yes

Did patients receive the same reference standard? Unclear

Were all patients included in the analysis? Unclear

Could the patient flow have introduced bias? RISK: UNCLEAR

Country/ies where the study USA
was carried out

Study type Retrospective cohort

) To evaluate new grading criteria for geographic atrophy (GA), as detected by annual stereoscopic color fundus photographs and
Aim of the study fluorescein angiograms, and to assess whether application of the revised criteria provides earlier identification of GA than
previous criteria involving only color fundus photography.

Published 2011
Study dates
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) National Eye Institute, National Institutes of Health, Department of Health and Human Services; an unrestricted grant from
Source of funding Research to Prevent Blindness, and a grant from the Doris Duke Charitable Foundation

; A random set of 25 photographs was independently regraded by both the original grader and senior to CAPT reading centre
Sample size grader to assess intra grader agreement

The study did not report characteristics for the following variables:
Ethnic group

Age

Gender

Visual acuity

AMD disease stage

Comorbidities affecting the eye (e.g. cataracts)

Current or previous treatment

Characteristics

Inclusion Criteria O (SRRl el

o At baseline—if the length of time that a GA lesion had been present could not be accurately assessed
o The final visit—if the presence of GA could not be confirmed on later images, which might skew the false-positive rate.
¢ If any annual images were missing or unsuitable for grading due to inadequate photo quality.

Exclusion Criteria

T Grading was based on features observed in the stereoscopic fundus photographs and fluorescein angiograms.
ests

According to the revised criteria, GA was defined as an area in which the RPE was absent, as evidenced by hyperfluorescence
on late-stage fluorescein angiograms plus one additional feature indicative of RPE atrophy, specifically: visible choroidal
vessels, sharp edges, or marked excavation on either CFP or FA. Atrophic drusen (i.e., degenerating drusen associated with
RPE atrophy at its margins) were not considered GA unless the drusenoid material was completely encircled by a 360° rim of
atrophy. (This distinction was made to include regressing drusen located underneath a larger area of atrophy and exclude
individual drusen or areas of confluent drusen that are associated with early atrophic changes.)
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Photographic sets for each patient were graded sequentially. Candidate areas of GA were identified from stereoscopic color

Methods films viewed on a light box. For each atrophic area, the presence or absence of five features (visible choroidal vessels, sharp
edges, circular shape, excavation, and depigmentation) was noted based on the color photographs. Similarly, film negatives of
fluorescein angiograms were reviewed for candidate areas of GA, and the presence or absence of three features (sharp
borders, visible choroidal vessels, and excavation) was noted for each candidate area. Final determination of whether a
candidate lesion constituted GA was based on the combined features from the color fundus photographs and fluorescein
angiograms. Size and shape were not used as criteria in this revised GA definition. Each area of GA was assessed
independently from other areas when GA was multifocal in a given fundus image. Year 0 was assigned to the first year in which
a specific GA lesion was detected in an eye, and that may or may not have been the first year in which any GA was detected in
that eye. Each GA lesion was assigned an identification number, for monitoring changes over time. Monitoring involved
classifying each lesion as new (not present at previous visit), previously detected, or merged (formed from two or more
previously distinct atrophic areas), as well as tracking the characteristic features present on CFP and FA over time.

A sample of 15 photographic sets, some of which included lesions that met the new criteria but not the previously used criteria,
was reviewed by the CAPT study chair. In all instances, he confirmed the presence or absence of GA from a clinical
perspective. Six months after the initial grading with the revised criteria, a random sample of 25 photographs was independently
regraded by both the original grader (HSB) and a senior CAPT reading center grader (ERM), to assess inter- and intragrader
agreements.

Interobserver variability

Results
kappa: 0.536

Intraobserver agreement

kappa: 0.845

o Since there was no quality assessment tool available for validation studies, the following review of bias tool for diagnostic cross-
Limitations sectional studies was used and adapted accordingly:
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QUADAS 2 QUADAS website.

DOMAIN 1: PATIENT SELECTION

A. Risk of Bias

Methods of patient selection:

Was a consecutive or random sample of patients enrolled? Yes (random)

Was a case-control design avoided? Yes

Did the study avoid inappropriate exclusions? Unclear

Could the selection of patients have introduced bias? RISK: Unclear (status of PCV etc)
B. Concerns regarding applicability

Is there concern that the included patients do not match the review question?
CONCERN: UNCLEAR

DOMAIN 2: INDEX TEST(S)

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

Were the index test results interpreted without knowledge of the results of the reference standard? Yes Grading was done
without knowledge of other graders decisions.

If a threshold was used, was it pre-specified? Yes

Could the conduct or interpretation of the index test have introduced bias?

NA- the purpose of this study is to assess how interpretation may differ between graders.

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or interpretation differ from the review question?
CONCERN: LOW

DOMAIN 3: REFERENCE STANDARD- NA (same as index test)
DOMAIN 4: FLOW AND TIMING

A. Risk of Bias
Was there an appropriate interval between index test(s) and reference standard? Yes
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Did all patients receive a reference standard? Yes

Did patients receive the same reference standard? Yes
Were all patients included in the analysis? Yes

Could the patient flow have introduced bias? RISK: LOW

Country/ies where the study USA
was carried out

Study type Retrospective cohort

To describe the characteristics of incident choroidal neovascularisation in observed and treated eyes in the CAPT trial
Aim of the study

Published 2008
Study dates

National Eye Institute, National Institutes of Health, Department of Health and Human Services;
Source of funding

282 eyes of 225 patients developed choroidal neovascularisation from a total of 1052 recruited participants.

Sample size
A weighted sample of eyes with and without CNV or SPED was selected for regrading. All photographic images were regraded
independently by 2 readers who later openly discussed their discrepancies to arrive at consensus.
Visual ity (9

Characteristics isual acuity (%)
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20/12- 20/40- 68.7%

20/50- 20/160- 26.8%

20/200- <20/400- 4.5%

The study did not report characteristics for the following variables:
Ethnic group

AMD disease stage

Age

Gender

Comorbidities affecting the eye (e.g. cataracts)

Current or previous treatment

e >= 10 large drusen within 3000 um of the centre of the macula
¢ Visual acuity >= to 20/40

Inclusion Criteria

¢ Evidence of CNV, serous retinal pigment detachment, geographic atrophy >1MPS disc area in size
e Geographic atrophy of any size within 500 um of the foveal centre
¢ Any condition likely to affect visual acuity within the next 5 years

Exclusion Criteria

S Grading was based on features observed in the stereoscopic colour fundus photographs and fluorescein angiograms.
ests

Choroidal neovascularisation was considered present when there was an expansion or persistant staining of an area of
hyperflourescence as the time increased from injection of dye on fluorescein angiography.

A SPED was considered present when there was a uniform, smooth elevation of the retinal pigment epithelium with sharply
demarcated, fairly uniform, early hyperflourescence that persisted into the late phase of the angiogram.
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Methods

Results

Limitations

Classic CNV: An area of choroidal hyperfluorescence with well demarcated boundaries that could be discerned in the early
phase of the angiogram and Progressive pooling of dye leakage in the overlying subsensory retinal space that usually obscures
the boundaries of the CNV in the late phase

Occult: An area of stippled hyperflourescence appeared within 5 minutes Persistent staining or pooling of dye by 10 minutes.

All photographic images described were graded independently by 2 trained readers in the CAPT reading centre. The readers
openly discussed their discrepencies to arrive at consensus. Unresolved differences were reviewed by either the reading centre
director or principle investigator.

A weighted sample of eyes with and without CNV or SPED was selected for regrading. All photographic images were regraded
independently by 2 readers who later openly discussed their discrepancies to arrive at consensus.

Interobserver variability

Agreement: 80-100%

Weighted kappa: 0.75-100

Since there was no quality assessment tool available for validation studies, the following review of bias tool for diagnostic cross-
sectional studies was used and adapted accordingly:

QUADAS 2 QUADAS website.

DOMAIN 1: PATIENT SELECTION

A. Risk of Bias

Methods of patient selection:

Was a consecutive or random sample of patients enrolled? Yes (random)
Was a case-control design avoided? Yes
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Did the study avoid inappropriate exclusions? Unclear

Could the selection of patients have introduced bias? RISK: Unclear (status of PCV, no baseline characteristic reported for the
grading sample)

B. Concerns regarding applicability

Is there concern that the included patients do not match the review question?

CONCERN: UNCLEAR

DOMAIN 2: INDEX TEST(S)

A. Risk of Bias

Describe the index test and how it was conducted and interpreted:

Were the index test results interpreted without knowledge of the results of the reference standard? Yes grading was done
without knowledge of other graders decisions.

If a threshold was used, was it pre-specified? Yes

Could the conduct or interpretation of the index test have introduced bias?

NA- the purpose of this study is to assess how interpretation may differ between graders.

B. Concerns regarding applicability

Is there concern that the index test, its conduct, or interpretation differ from the review question?
CONCERN: LOW

DOMAIN 3: REFERENCE STANDARD- NA (same as index test)

DOMAIN 4: FLOW AND TIMING

A. Risk of Bias

Was there an appropriate interval between index test(s) and reference standard? Yes
Did all patients receive a reference standard? Yes

Did patients receive the same reference standard? Yes

Were all patients included in the analysis? Unclear

Could the patient flow have introduced bias? RISK: Unclear
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E.2 Risk factors

E.2.1 Risk factors for development or progression of AMD

RQ2: What risk factors increase the likelihood of a person developing AMD or progressing to late AMD?

Country/ies where the study USA
was carried out

Study type Prospective cohort study

Aim of the study To verify and quantify previously reported risk factors for the development of choroidal neovascularisation in the fellow eye of
patients with 1 eye affected with CNV secondary to age-related macular degeneration.

Study dates Published 1997
Enrolled between 1981 and 1990 for 5 years follow up

Source of funding Support was given through National Eye Institute, National Institutes of Health and Research to Prevent Blindness

Number of patients 670 patients with unilateral CNV secondary to AMD

Inclusion Criteria Included in the Macular Photocoagulation Study Group randomised trial of laser photocoagulation for new juxtafoveal choroidal
neovascularisation (CNV), new subfoveal CNV or recurrent subfoveal CNV secondary to age related macular degeneration
(AMD).

Visual acuity of 20/400 or better in the study eye

No restrictions on the morphological features or visual acuity of the fellow eye

Only fellow eyes without CNV at enrolment were examined for characteristics of drusen and the retinal pigment epithelium.
Exclusion Criteria Fellow eyes with missing or uninterpretable photographs at enrolment were excluded (n=21).

Eyes with some missing photographs or poor quality photographs could not be graded for some features were excluded from
analysis on a feature specific basis.

Diagnostic criteria Systemic hypertension status was classified as normal (systolic blood pressure <140 mm Hg and diastolic blood pressure <90
mm Hg in the absence of antihypertensive medications, definite (systolic blood pressure >= 160 mm Hg or diastolic blood
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pressure >=95 mm Hg, or use of antihypertensive medication), or suspect (systolic blood pressure >=140 but <160 mm Hg or
diastolic blood pressure >=95 mmHg but <95 mm Hg in the absence of antihypertensive medication.

At each follow up visit stereoscopic colour photographs were taken of the macula of each eye. Fluorescein angiography was
performed 3 and 12 months after enrolment and annually thereafter. If CNV in the fellow eye was suggested by signs or
symptoms, the macula of the fellow eye was photographed during the fluorescein angiogram.

All investigations were assessed independently by 2 readers. Discrepancies that could not be resolved by the two were
reviewed for final resolution by an ophthalmologist.

Patient characteristics Total (n=670)

Age, y, no.
50-69: 237
70-74: 168
275: 265

Gender, no.
Female: 371
Male: 299

Ethnicity: not reported.

Predictors/risk factors and Risk factors under study included presence of 5 or more drusen, focal hyperpigmentation, definite systemic hypertension, 1 or

effect estimates more large drusen, medication status and blood pressure status of patients with definite hypertension were included in the
analysis.

Outcomes Risk ratios for development of choroidal neovascularisation in the fellow eye of people with choroidal neovascularisation
secondary to AMD

Analysis used Cox proportional hazard analysis

Length of follow up Follow up visits 3 and 6 months after enrolment and at 6 months intervals thereafter until 5 years follow up.
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Missing data handling/loss to  Fellow eyes with missing or uninterpretable photographs at enrolment were excluded (n=21). Eyes with some missing

follow up photographs or poor quality photographs could not be graded for some features were excluded from analysis on a feature
specific basis.
Complete information on development of CNV within 5 years was available for 408 patients (61%). 73 patients had died or had
their follow up period terminated before 3 years, 66 before 4 years and an additional 123 before 5 years.
Fundus photograph reading centre gradings of the central macular zone were available for 485 patients (fellow eyes of
patients assigned to observation in the clinical trial for juxtafoveal CNV were not examined)

Results Risk of development of choroidal neovascularisation in the fellow eye of people with choroidal neovascularisation secondary to
AMD. Risk ratios (95% confidence intervals):
Presence of 5 or more drusen: 2.1 (1.3-3.5)
Focal hyperpigmentation: 2.0 (1.4-2.9)
Definite systemic hypertension: 1.7 (1.2-2.4)
1 or more large drusen: 1.5 (1.0-2.2)
Medication status and blood pressure status of patients with definite hypertension did not influence significantly the incidence
of CNV after adjustment for the other factors.

Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNSURE
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Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). NO

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor of
interest (confounding measurement and account). PARTLY

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results (analysis).
YES

Country/ies where the study
was carried out

Study type

Aim of the study
Study dates
Source of funding
Number of patients
Inclusion Criteria

© NICE 2018. All rights reserved.

USA
Data taken from the Physicians Health Study

Prospective prognostic study using data from a randomised controlled trial
To examine the relationship between alcohol intake and development of AMD
Published 1999

Supported by National Institutes of Health Grants

A total of 21,041 male physicians

Male physicians aged between 40-84 years at entry

Physicians Health Study was a randomised double blind placebo controlled trial of aspirin (325 mg on alternate days) and
beta-carotene (50 mg on alternate days) in the primary prevention of cardiovascular disease and cancer in 1982.
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o Inclusion criteria from the original trial:

¢ Ability to give true informed consent

¢ Knowledge of possible side effects

o Accuracy and completeness of information

o Ease of follow-up

e Opportunity to conduct trial by mail
Exclusion Criteria Exclusion criteria from the original trial:

¢ Personal history of Myocardial infarction, Stroke or TIA, Cancer (except non-melanoma skin cancer), Current liver or
kidney disease, Peptic ulcer or gout

e Contraindication to aspirin use
¢ Current use of aspirin or other drugs affecting platelet function
e Current use of vitamin A or beta-carotene supplement

Diagnostic criteria Any AMD was defined as a self-report confirmed by a medical record review of an initial diagnosis of AMD subsequent to
randomisation
AMD with vision loss was defined as above but with vision loss to 20/30 or worse attributable to AMD
Exudative AMD was defined by the presence of RPE detachment, subretinal neovascular membrane, or disciform scar.

Patient characteristics Ethnic group, mean (standard deviation): Not recorded
Age, mean (standard deviation): 53.2 (9.5)
Gender, mean (standard deviation): male (100%)

Predictors/risk factors and Crude estimates of association were derived by adjusting for effects of age The following factors were adjusted for within

effect estimates the model, age, randomised treatment assignment (aspirin and beta carotene), history of diabetes, history of hypertension,
history of treatment for high blood pressure, obesity, physical activity, parental history of myocardial infarction before age
60, smoking status at baseline, multivitamin use at baseline, pack years of smoking.

Additional models with updated alcohol data were also run to assess the time varying effect of alcohol.
Outcomes Individuals rather than eyes were the unit of analysis.
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Relative risk of AMD (any kind), AMD with vision loss and exudative AMD with time varying analysis, split by 5 levels of
alcohol intake:

e <1 drink/week
e 1 drink/week

e 2-4 drinks/week
e 5-6 drinks/week
e >1 drink/day

Analysis used Cox proportional hazard models were used to assess the independent contribution of alcohol consumption to the risk of
AMD.
Length of follow up 12 years follow up

Missing data handling/loss to  All recorded baseline variables appear to have been entered into the multivariable model

follow up Of 22,071 US male physicians at study entry, a total of 21,041 with complete data on alcohol use and no AMD at baseline
were entered into the analysis.

Results Adjusted relative risk for any AMD diagnosis (95% confidence intervals):
e <1 drink/week- 1.0 (referent)
e 1 drink/week- 0.92 (0.65-1.30)
e 2-4 drinks/week- 0.70 (0.51-0.97)
e 5-6 drinks/week- 1.25 (0.92-1.71)
e >1 drink/day- 1.23 (0.96-1.57)

Adjusted relative risk for exudative AMD (95% confidence intervals):
e <1 drink/week- 1.0 (referent)

e 1 drink/week- 1.12 (0.47-2.68)

e 2-4 drinks/week- 0.88 (0.39-1.96)

e 5-6 drinks/week- 1.20 (0.52- 2.78)
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e >1 drink/day- 1.33 (0.70-2.50)
Limitations Quality assessment criteria for prognostic studies as outlined in:

Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). PARTLY

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNCLEAR

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). PARTLY

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). NO

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). PARTLY

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES
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Country/ies where the study  The Netherlands

was carried out
Study type
Aim of the study

Prospective, population-based cohort

To investigate the possible relationship between overall alcohol consumption and risk of AMD in a general population
The Rotterdam Study included cardiovascular, locomotor, neurologic and ophthalmologic diseases in those =55years
March 1990 to December 2004

Unrestricted grant from Topcon EuropeBV, Capelle aan de ljssel

N=4229 with data on alcohol consumption (67.0% of those with gradable fundus transparencies at baseline)

All inhabitants =255years living in a suburb of Rotterdam

None

Study dates
Source of funding
Number of patients
Inclusion Criteria
Exclusion Criteria

Diagnostic criteria Diagnosis of AMD, 35mm-colour photographs, graded using x12.5 magnification according to the International

Classification and Grading System for Age-Related Maculopathy and Age-Related Macular Degeneration (graded by 2
graders with 11years experience). Divided into early and late AMD

Grading procedures and definitions, and graders, identical at baseline and follow-up

Patient characteristics Baseline characteristics

No iAMD early iAMD |late iAMD
Age (mean, SD) 66.3 (7.2) (68.0(7.1) |71.3(6.4)
Female sex (no. %) 2166 (59.7) |295 (56.8) |49 (60.5)
Alcohol consumption, 0 (no.%) 704 (19.4) 90 (17.3) 15 (18.5)
Alcohol consumption, <10g 1638 (45.1) (235 (45.3) | 37 (45.7)
Alcohol consumption, >10 to <20g 568 (15.7) |82 (15.8) 11 (13.6)
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Alcohol consumption, >20g 719 (19.8) |112(21.6) |18 (22.2)

Predictors/risk factors and
effect estimates

Alcohol consumption:

Checklist provided prior to baseline examinations; reported alcohol consumed on a weekly basis in 4 categories (beer,
wine, liquor, moderately strong alcoholic beverages)

Total alcohol per participant (in grams)/day calculated

Daily alcohol categorised (0, £10g, >10g but <20g, >20g)

Potential confounders collected; smoking habits, BP, BMI, total cholesterol, lipids, complement factor H genotypes
Analysis used Cox proportional hazards regression model

Length of follow up Mean time baseline to first follow-up 2.0years

Mean time baseline to second follow-up 6.5years

Mean time baseline to third follow-up 11.1years

Missing data handling/loss to Some data on alcohol consumption unavailable for analysis due to inconsistencies in dietary interviews
follow up

Results Results:

Risk of early or late iAMD, according to alcohol consumption

alcohol, g |Total no. of participants [No. of cases [HR (95%ClI)* HR (95%ClI)#
early iAMD

0 794 90 1 (ref) 1 (ref)

<10 1873 235 1.01 (0.79t0 1.29) (1.00 (0.76 to 1.30)
>10to <20 |650 82 1.04 (0.76 to 1.40) [0.98 (0.70 to 1.36)
>20 831 112 1.11 (0.83t0 1.48) (1.10 (0.80 to 1.51)
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late iIAMD

0 719 15 1 (ref) 1 (ref)

<10 1675 37 0.94 (0.51to0 1.72) | 1.00 (0.53 to 1.89)
>10to <20 | 579 11 0.94 (0.43 t0 2.08) | 0.77 (0.33 to 1.80)
>20 737 18 1.26 (0.61 to 2.60) | 1.01 (0.46 to 2.21)

*adjusted for age and sex
#also adjusted for smoking, BMI, BP, complement H factor genotype status, total cholesterol, HDL cholesterol

Risk of dry or wet late iAMD, according to alcohol consumption

alcohol, g Total no. of participants |No. of cases |HR (95%CI)* HR (95%Cl)

Dry late iAMD

0 708 4 1 (ref) 1 (ref)

<10 1648 10 0.93 (0.29 to 2.99) 1.10 (0.32 to 3.80)
>10 to <20 573 5 1.58 (0.42 to 6.04) 1.38 (0.31 to 6.16)
>20 731 12 3.09 (0.93 to 10.27) | 3.27 (0.88 to 12.19)
Wet late iIAMD

0 715 11 1 (ref) 1 (ref)

<10 1665 27 0.95 (0.47 to 1.92) 0.96 (0.45 to 2.03)
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>10 to <20 574 6 0.71 (0.26 to 1.96) 0.60 (0.21 to 1.72)

>20 725 6 0.59 (0.21 to 1.68) 0.40 (0.13 to 1.25)
*adjusted for age and sex

#also adjusted for smoking, BMI, BP, complement H factor genotype status, total cholesterol, HDL cholesterol

Risk of early or late iAMD, according to alcohol consumption of different types, adjusted for age and sex

early iAMD late iIAMD
Total No. of cases [HR (95%Cl) Total No. of cases [HR (95%Cl)
Beer, Og 794 90 1 (ref) 719 15 1 (ref)
<10 598 69 0.79 (0.53 to 1.15) | 536 7 0.63 (0.20 to 1.98)
>10to <20 | 95 8 0.66 (0.31t0 1.41) | 88 1 0.82 (0.09 to 7.20)
>20 74 12 1.28 (0.66 to 2.48) | 64 2 1.94 (0.35 to 10.67)
Wine, Og 794 90 1 (ref) 719 15 1 (ref)
<10 1738 214 0.99 (0.78 to 1.27) | 1562 38 1.04 (0.57 to 1.89)
0 377 51 1.18 (0.83t0 1.67) | 334 8 1.39 (0.58 to 3.32)
>20 235 35 1.32 (0.89t0 1.96) [202 2 0.60 (0.13 to 2.63)
Liquor, 0g | 794 90 1 (ref) 719 15 1 (ref)
<10 740 94 0.90 (0.66 to 1.23) |655 9 0.45 (0.18 to 1.11)
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>10 to <20 (291 34 0.81 (0.54 to 1.23) |264 7 0.92 (0.35 to 2.44)

>20 435 56 0.92 (0.64 to 1.33) |389 10 0.98 (0.40 to 2.40)
*adjusted for age 435and sex
#adjusted for smoking, BMI, BP, complement H factor genotype status, total cholesterol, HDL cholesterol

Limitations The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNCLEAR

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNCLEAR

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). YES

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). YES

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES
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Country/ies where the study USA
was carried out

Study type Prospective cohort

Aim of the study To describe the relationship of drusen and abnormalities of the retinal pigment epithelium to the prognosis of neovascular
AMD in the fellow eye of people diagnosed with neovascular AMD.

Study dates Published 1990

Source of funding Grants from the National Eye Institute and National institutes of Health.

Number of patients 127 participants were included in the analysis

Inclusion Criteria ¢ Diagnosis of choroidal neovascularisation associated with macular degeneration

¢ The posterior edge of the neovascular membrane was to be between 200 and 2500 pm from the foveal center.
¢ Fellow eye with no evidence of neovascular AMD

Exclusion Criteria e Ungradable or missing photographs at study entry

Diagnostic criteria The development of the neovascular or exudative form of AMD in the fellow eye was determined by prospective
assessment of fundus photographs and fluorescein angiography.
All study patients had colour fundus photographs and of the fellow eye submitted at study entry, at 3 months and then semi-
annually for 5 years. The same intervals were used for fluorescein angiography except these were taken annually for 5
years.
The neovascular form of AMD was considered present whenever hyperfluorescent leakage, a disciform scar, or a laser scar
from follow up fluorescein angiogram was observed.

A masked review of the follow up colour fundus photographs was performed.

Patient characteristics No information regarding patient demographics was described

Predictors/risk factors and Variables under study included large drusen, confluent drusen, hyperpigmentation, cigarette smoking and hypertension.
effect estimates Unclear which other variables were adjusted for within the life table analysis

Outcomes Risk of developing incident neovascular disease in the fellow eye

Analysis used Multivariate life-table analysis
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Length of follow up Up to 5 years
Missing data handling/loss to 5 years of follow up was completed for 180 of the 208 patients still alive after 5 years in the Study of the Macular
follow up Photocoagulation Study and Senile Macular Degeneration Study.

No further information described regarding missing information for the 127 patients included in the analysis
Results Multivariate analysis of the risk for incident neovascular AMD in the fellow eye, relative risk, (95% confidence intervals):

¢ No large drusen: 1.00 (referent)
e large drusen (250um): 2.4 (1.1-5.1)

¢ No focal hyperpigmentation: 1.00 (referent)
e Focal hyperpigmentation: 2.5 (1.3-4.9)

¢ No confluent drusen: 1.00 (referent)
e Confluent drusen: 1.8 (0.8-3.9)

Unclear which other variables were entered into the cox proportional hazards model.
Definite hypertension, cigarette smoking and age were not found to influence the risk of developing neovascular AMD.

Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE
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Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNSURE

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). YES

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). UNSURE

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES

Country/ies where the study USA
was carried out

Study type Prospective cohort study
Aim of the study To assess the risk of developing advanced age-related macular degeneration (AMD) following cataract surgery
Study dates Published 2009

Enrolled from 1992 through 1998, follow up until 2004.
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Source of funding Supported by contracts from the National Eye Institute, National Institutes of Health, Department of Health and Human
Services.

Number of patients 2880 right eyes and 2961 left eyes

Inclusion Criteria ¢ 55 to 80 years of age at enrolment

¢ Best-corrected visual acuity (BCVA) of 20/32 or better in at least one eye (the study eye).
o Media had to be sufficiently clear to obtain adequate quality stereoscopic fundus photographs of the
macula in all study eyes.
Exclusion Criteria e Eyes with cataract surgery or advanced AMD at baseline.
¢ Patients within "category 1" were excluded from the cox proportional hazards regression analysis. [see diagnostic criteria]
¢ Persons aged 55 to 59 years were eligible for the study only if they were in Category 3 or 4. [see diagnostic criteria]=

Diagnostic criteria Definitions of patient categories for cox proportional hazards regression analysis:
Category 1: a total drusen area of less than 5 small drusen (< 63 um in diameter), and VA of 20/32 or better in both eyes.
Category 2: mild age-related macular lesions (multiple small drusen, non-extensive (<20) intermediate drusen (63—124 ym
in diameter), pigment abnormalities, or any combination of these) in their most advanced eye, and visual acuity of 20/32 or
better in both eyes.
Category 3: absence of advanced AMD in both eyes and at least 1 eye with VA of 20/32 or better with at least 1 large druse
(=125 um in diameter), extensive (as measured by drusen area) intermediate drusen, or geographic atrophy (GA) that did
not involve the centre of the macula, or any combination of these. Category 3a: both eyes met these criteria, while in
Category 3b one eye had either reduced VA not due to AMD or a disqualifying ocular condition.
Category 4: participants had VA of 20/32 or better and no advanced AMD (GA involving the centre of the macula or
features of choroidal neovascularization) in the study eye, and the fellow eye had either lesions of advanced
AMD (Category 4a) or VA less than 20/32 and AMD abnormalities sufficient to explain reduced VA (Category 4b) as
determined by examination of photographs at the reading centre.
Only patient categories 2, 3 and 4 were entered into the cox analysis. Persons aged 55 to 59 years were eligible for the
study only if they were in Category 3 or 4. Eyes were excluded from this analysis if they were pseudophakic/aphakic or had
advanced AMD at baseline.
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Patient characteristics

Predictors/risk factors and
effect estimates

© NICE 2018. All rights reserved.

Recording covariates:

Questionnaires were administered to obtain demographic information, history of smoking and sunlight exposure, medical
history, history of specific prescription drug and non-prescription medication use, and history of vitamin and mineral use.
General physical and ophthalmic examinations included height, weight, blood pressure, manifest refraction, best corrected
visual acuity, intraocular pressure, slit-lamp biomicroscopy, and ophthalmoscopy.

Date of cataract surgery was obtained by history at 6-month intervals. Stereoscopic film-based colour fundus photographs
of the macula and lens photographs (red reflex, slit lamp and Neitz) were taken at baseline and annually beginning at the 2
year annual study visit. Photographs were graded at a reading centre, where the various lesions associated with AMD and
the severity of lens opacities by type were assessed with standardized grading procedures.

Outcomes

Progression to neovascular AMD for a study eye was based on clinical centre reports of photocoagulation for choroidal
neovascularization, or photographic documentation at the reading centre of at least 1 of the following: subretinal fibrosis,
non-drusenoid retinal pigment epithelial detachment, serous or haemorrhagic retinal detachment, and haemorrhage under
the retina or the retinal pigment epithelium.

Progression to geographic atrophy was defined by an area of atrophy >175 um in diameter within the grid to be comparable
with previous studies.

Total (n=4577)

Mean Age, yr (SD): 68 (5)
Gender, no. (%)

Female: 2555 (56)

Male: 2022 (44)

Race, no. (%)
White: 4374 (96)
Other: 203 (4)

Risk factor under study was incident cataract surgery
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Hazard ratios were adjusted for gender and baseline smoking status, as well as time-dependent covariates age, AMD
status, and cataract surgery

Outcomes Hazard ratio for developing neovascular AMD
Hazard ratio for developing geographic atrophy

Analysis used Cox proportional hazards regression analysis

Length of follow up Every 6 months for up to 11 years (mean follow up 8.8 + 2.4 years)

Missing data handling/loss to  The study reports low loss to follow up: 2% during the entire clinical trial portion and 4% during the later non-intervention
follow up portion of AREDS, not including deaths) and the frequent participant contacts, information on both cataract surgery and

progression to advanced AMD was captured for almost all of participants.
No further information on missing data was described.

Results Hazard ratio for developing neovascular AMD (95% confidence intervals)

Right eye (Category 2,3,4)
1.20 (0.82-1.75)

Left eye (Category 2,3,4)
1.07 (0.72-1.58)

Hazard ratio for developing geographic atrophy (95% confidence intervals)

Right eye (Category 2,3,4)
0.80 (0.61-1.06)

Left eye (Category 2,3,4)
0.95 (0.71-1.26)
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Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). PARTLY

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). UNSURE

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). PARTLY

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES
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Country/ies where the study USA
was carried out

Study type Prospective cohort

Aim of the study To prospectively evaluate the effect of baseline higher dietary glycaemic index (dGl) on the progression of AMD
Study dates November 1992 to January 1998

Source of funding Grants from Johnson and Johnson Focused Giving Program

Number of patients N=3977 participants (7232 eyes, 722 participants contributed only 1 eye)

Number with large drusen or group 3 eyes =2754
Inclusion Criteria e =1 eye with a visual acuity of 20/32 or better, with lens and vitreous sufficiently clear to allow good retinal photographs
that would permit identification and quantification of small drusen

e 21 eye to be free of disease that could complicate assessment of AMD or lens opacity progression, that eye had not had
previous ocular surgery

Exclusion Criteria ¢ Any illness or disorder that would make long-term follow-up or compliance with study protocol unlikely or difficult
¢ Diabetes at baseline
e Persons with missing nutritional, non-nutritional, and ophthalmologic covariates
e Persons with invalid calorie intake
e Persons lost to follow up in the AREDs study
o Eyes at the end stage (central Geographic atrophy or neovascular AMD)
Diagnostic criteria Stereoscopic fundus photographs of the macula graded at an ophthalmic photograph reading centre
Lesions associated with AMD assessed according to the AREDS AMD Classification System

Eyes classified into 1 of 5 groups according to the size and extent of drusen, presence of geographic atrophy and
neovascular changes of AMD

Patient characteristics Baseline
Characteristic High dGl Low dGl
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Predictors/risk factors and
effect estimates

Age <65yrs, no. (%) 855 (24.15)  |901 (24.41)
Age 65-71 yrs 1428 (40.33) | 1485 (40.23)
Age 271yrs 1258 (35.53) | 1305 (35.36)
p2 0.97

Race, white, no. (%) 3353 (94.69) |3596 (97.43)
Race, other 188 (5.31) 95 (2.57)

p2 <0.001

Female, no. (%)

2048 (57.84)

2151 (58.28)

Male

1493 (42.16)

1540 (41.72)

p2

0.70

Smoking, yes, no. (%)

1925 (54.36)

1931 (52.32)

Smoking, no 1616 (45.64) | 1760 (47.68)
p2 0.08

Alcohol, median 0.89 1.52

p2 <0.001

Comparing high and low dietary glycaemic index in the progression of age related macular degeneration
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Outcomes Assessment of daily total carbohydrate calculated by summing the product of the frequency, serving size, and carbohydrate
content per serving of individual food items derived from a nutrition database (Nutrition coordinating centre at the University
of Minnesota). Gl values derived from published values

Dose-dependent relationship between dietary glycaemic index and the risk of developing advanced age-related AMD in
people with large drusen at baseline, Relative risk (95% confidence intervals)

Analysis used Cox regression model

Length of follow up 8 years of follow up

Missing data handling/loss to 122 persons lost to follow-up and excluded. People with missing or invalid information were excluded (see exclusion
follow up criteria). No further information on missing or incomplete data provided.

Results Dose-dependent relationship between dietary glycaemic index and the risk of developing advanced age-related AMD in

people with large drusen at baseline, Relative risk (95% confidence intervals) (n=2754)

Quintile 1: 1.00 (referent)

Quintile 2: 1.12 (0.90- 1.40)
Quintile 3: 1.14 (0.90-1.44)
Quintile 4: 1.20 (1.52-0.94)
Quintile 5: 1.39 (1.08-1.79)

Cox regression analysis was adjusted for age, sex, race, education, alcohol intake, BMI, hypertension history, refractive
error, energy adjusted dietary variables (including total carbohydrates, fat, lutein and zeaxanthin, folic acid, niacin,
riboflavin, B-carotene, vitamin C, vitamin E, and zinc intake.)

Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;
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The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNSURE

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). YES

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). PARTLY

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES

Country/ies where the study  USA
was carried out

Study type Prospective cohort (using data from a randomised controlled trial)

Aim of the study To describe whether enhanced intake of docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), and reducing
dietary glycaemic index (dGl) are protective against advanced age-related macular degeneration (AMD)
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Study dates Published 2009
8 year trial period beginning November 13, 1992,
Source of funding Financial support for this project has been provided by the US Department of Agriculture under agreements, grants from the

National Institutes of Health; grants from the Johnson & Johnson Focused Giving Program and American Health
Assistance Foundation, and to C-JC from the Ross Aging Initiative.

Number of patients 2924 eligible AREDS AMD trial participants

Unit of analysis was the eye (5146 eyes)
Inclusion Criteria ¢ Participants of the AREDs AMD trial

o Eyes at risk of early progression and late progression
Exclusion Criteria e People with diabetes

¢ Invalid Energy intake
e Missing covariates
e Advanced AMD at baseline
e Lost to follow up

Diagnostic criteria Data on possible risk factors for AMD were obtained from a baseline general physical and ophthalmic examination, a
detailed questionnaire on basic characteristics and demographic data, and a validated food-frequency questionnaire
(FFQ).
Stereoscopic fundus photographs of the macula were taken and graded at baseline, at the 2-year visit, and annually
thereafter during the 8-year (mean: 5.4 years) of follow-up using the AREDS protocol and AMD Classification System.

Eyes were classified into one of five groups, numbered serially and based on increasing severity of drusen or type of AMD:
Group 1, 2 and 3 defined here as early AMD, and Groups 4 and 5 defined here as advanced AMD.

Time to the first maximal AMD progression of studied eyes during the 8-year study period was considered. Progression for
a study eye was defined by a more advanced AMD grade than the baseline grade. An “event” of AMD progression was
defined as the occurrence of the first maximal AMD progression in one eye at a single visit.

The dietary glycaemic index (dGl) for each subject was calculated as the weighted average of the Gl values for each food
item, with the amount of carbohydrate consumed from each food item as the weight.
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Patient characteristics

Predictors/risk factors and
effect estimates

Outcomes

Analysis used
Length of follow up

© NICE 2018. All rights reserved.

Total number of participants(n = 2924)

Age in years, mean (SD): 69.3 (4.8)
Race, no. (%)

White: 2829 (96.8)
Others: 95 (3.3)

Gender, no. (%)

Female 1698 (58.1)

Risk factors of interest included:

Dietary intake of beta-carotene, docosahexanoic acid, eicosapentaenoic acid, and low-glycaemic index.

All analyses used eyes as the unit. The multivariate-adjusted hazard ratios (HR) (95% Cls) were calculated using the first
quartile group of the nutrient intake as the referent and estimated the global effects of nutrients independent of type of
AREDS intervention.

The following were considered as covariates in the analyses: age, gender, education level (college or higher, and

high school or less), race (white and others), body mass index (BMI, computed from weight and height; kg/m2), smoking
status (past, current, and never), alcohol drinking (g/day), sunlight exposure (h/day), hypertension history, baseline AMD
classification, presence of lens opacity, refractive error (hyperopic and myopic), Centrum use during the trial period, total
calorie intake, and energy adjusted dietary variables including carbohydrate, protein, fat, polyunsaturated fatty acids,
arachidonic acid, docosahexaenoic acid (DHA), eicosapentaenoic acid (EPA), lutein plus zeaxanthin, folic acid, niacin,
riboflavin, thiamine, vitamin C, vitamin E, betacarotene and zinc. The p value for interaction evaluated if the association
varied by type of AREDS intervention. The four interventions are (1) the full AREDS formulation (vitamin C, vitamin E, beta-
carotene and zinc), (2) the AREDS antioxidant formulation (vitamin C, vitamin E and beta-carotene), (3) the AREDS zinc
formulation and (4) placebo.

Hazard ratios for the development of early AMD
Hazard ratios for the development of late AMD

Cox proportional-hazards models
8 year follow up
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Missing data handling/loss to None described (those with missing data were excluded from analysis)
follow up

Results Associations between dietary intakes and risk of age-related macular degeneration (AMD)
Early AMD progression

Beta-carotene

Quartile (Q) 1: referent

Q2 (1.5-2.2 mg/day): 1.02 (0.85 to 1.22)
Q3 (2.2-3.2 mg/day): 0.98 (0.80 to 1.18)
Q4 (>3.2 mg/day): 0.97 (0.77 to 1.21)

Docosahexaenoic acid

Q1: referent

Q2 (26.0—41.9 mg/day): 1.13 (0.95 to 1.34)
Q3 (41.9-64.0 mg/day): 0.98 (0.81 to 1.18)
Q4 (>64.0 mg/day): 1.09 (0.88 to 1.35)

Eicosapentaenoic acid

Q1: referent

Q2 (12.7-24.6 mg/day): 1.07 (0.90 to 1.28)
Q3 (24.6—42.3 mg/day): 1.01 (0.84 to 1.21)
Q4 (>42.3 mg/day): 1.01 (0.83 to 1.23)

Low-glycaemic index

>81.5: referent

78.6—81.5: 1.15 (0.96 to 1.38)
75.2—-78.6: 1.05 (0.87 to 1.28)
75.2: 1.03 (0.83 to 1.29)
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Late AMD progression
Beta-carotene

Q1: referent

Q2 (1.5-2.2 mg/day): 0.97 (0.80 to 1.19)
Q3 (2.2-3.2 mg/day): 1.11 (0.90 to 1.37)
Q4 (>3.2 mg/day): 1.24 (0.96 to 1.59)

Docosahexaenoic acid

Q1: referent

Q2 (26.0—41.9 mg/day): 0.97 (0.80 to 1.18)
Q3 (41.9-64.0 mg/day): 1.04 (0.85 to 1.28)
Q4 (>64.0 mg/day): 0.73 (0.57 to 0.94)

Eicosapentaenoic acid

Q1: referent

Q2 (12.7-24.6 mg/day): 0.91 (0.75 to 1.11)
Q3 (24.6-42.3 mg/day): 1.03 (0.85 to 1.24)
Q4 (>42.3 mg/day): 0.74 (0.59 to 0.94)

Low-glycaemic index

>81.5: referent

78.6—81.5: 0.80 (0.67 to 0.97)
75.2—-78.6: 0.77 (0.63 to 0.94)
75.2: 0.76 (0.60 to 0.96)

Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
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Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). YES

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). PARTLY

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). PARTLY

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). PARTLY

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES

Country/ies where the study USA
was carried out

Study type Double masked, Randomised controlled trial
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Aim of the study To examine the development of age-related maculopathy (ARM) in a large-scale trial of low-dose aspirin treatment.
Study dates Published 2001

Source of funding Supported by research grants from the National Institutes of Health

Number of patients 22 071 US male physicians

10,617 in the aspirin group and
10,599 in the placebo group
Inclusion Criteria o Male physicians
e Ages 40 to 84
¢ No history of stroke, myocardial infarction, cancer, or renal disease
¢ No contraindications to aspirin or beta-carotene.
¢ No current usage of aspirin or Vitamin A tables greater than once per week
e Followed up for at least 7 years
¢ Did not report Age-related macular degeneration at baseline
Exclusion Criteria ¢ Physicians who died during the first 7 years of follow-up and therefore did not respond to the 84-month questionnaire
were excluded
Diagnostic criteria Information concerning the occurrence of ARM during the first 7 years of the trial was requested on the 84-month
questionnaire.

Physicians were asked, "Have you ever had macular degeneration diagnosed in your right (left) eye?" If yes, they were
requested to provide the month and year of the diagnosis. Subsequent annual questionnaires requested information on
diagnoses during the preceding year. Signed permission to examine medical and hospital records pertaining to the
diagnosis was also requested on the questionnaire and in separate follow-up mailings when necessary. Ophthalmologists
and optometrists were contacted by mail and asked to complete an ARM questionnaire supplying information about the
date of initial diagnosis of ARM, the best-corrected visual acuity at the time of diagnosis, and the date when visual acuity
reached 20/30 or worse (if different from the date of initial diagnosis).

Information was also requested about the pathological findings observed (drusen, retinal pigment epithelium [RPE]
hypopigmentation/hyperpigmentation, geographic atrophy, RPE detachment, subretinal neovascular membrane, or
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disciform scar) when visual acuity was first noted to be 20/30 or worse and the date when exudative disease was first noted
(defined by the presence of RPE detachment, subretinal neovascular membrane, or disciform scar). In addition, they
asked whether there were other ocular abnormalities that would explain or contribute to visual loss and, if so, whether the
ARM, by itself, was significant enough to cause best-corrected visual acuity to be reduced to 20/30 or worse.

Patient characteristics Mean age, y (*Aspirin group, **placebo group)

Total: *52.8 **52.8
40-49 *42.2 **42.3
50-59 *34.2 **34.1
60-69 *18.0 **17.9

70-84 *5.6 **5.7

Gender: Male
Ethnicity: Not reported

Predictors/risk factors and The risk factor of interest was treatment with low-dose aspirin. (325mg of aspirin on alternate days)
effect estimates Models were adjusted for age, and beta carotene treatment assignment.

Outcomes Risk ratios for the development of any AMD or advanced AMD in those treated with low dose aspirin.
Analysis used Cox proportional hazards regression

Length of follow up At least 7 years follow up

Aspirin treatment period lasted average of 60.2 months follow up (trial terminated early.
Missing data handling/loss to  No further information provided on missing data

follow up

Results Relative risk of aspirin group vs placebo group for the outcome of development of any incident AMD
RR =0.77 (0.54-1.11)

Limitations Quality assessment criteria for prognostic studies as outlined in:

Assessing bias in studies of prognostic factors
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Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNSURE

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). YES

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). NO

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). PARTLY

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES

Country/ies where the study  USA
was carried out

Study type Randomised controlled trial
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Aim of the study To test whether alternate day low-dose aspirin affects incidence of age-related macular degeneration (AMD) in a large-
scale randomized trial of women.

Study dates 2009

Source of funding Supported by research grants from the National Institutes of Health, Bethesda. Md. Pills and packaging were provided by
Bayer Healthcare and the Natural Source Vitamin E Association

Number of patients 39,876 female health professionals

19,716 in the aspirin group and
19,705 in the placebo group

Inclusion Criteria e Healthy women

¢ No previous history of cardiovascular disease or cancer

¢ No contraindications to aspirin or vitamin E

¢ A total of 39,421 women were without a diagnosis of AMD at baseline and are included in these analyses
Exclusion Criteria None described

Diagnostic criteria Information on new diagnoses of AMD was requested on annual questionnaires. Participants were asked “In the past year,
have you had any of the following?” with response options including “macular degeneration right eye” and “macular
degeneration left eye”. If yes, participants were requested to provide the month and year of the diagnosis.
Ophthalmologists and optometrists were contacted by mail and requested to complete an AMD questionnaire supplying
information about the date of initial diagnosis, the best-corrected visual acuity at the time of diagnosis, and the date when
best-corrected visual acuity reached 20/30 or worse (if different from the date of initial diagnosis). Information was also
requested about signs of AMD observed. They were also asked whether there were other ocular abnormalities that would
explain or contribute to vision loss and if so, whether the AMD, by itself, was significant enough to cause the best-corrected
visual acuity to be reduced to 20/30 or worse.

Medical records were reviewed without knowledge of treatment assignment.

The primary endpoint was visually-significant AMD defined as a self-report confirmed by medical record evidence of an
initial diagnosis after randomization but before March 31, 2004, with best corrected vision loss to 20/30 or worse attributable
to AMD (not outcomes of interest).

© NICE 2018. All rights reserved. Subject to Notice of rights.

108


https://www.nice.org.uk/terms-and-conditions

Macular Degeneration (NG82)
Appendix E: Evidence tables

Two secondary endpoints were: advanced AMD, comprised of those cases of exudative neovascular AMD (defined by
presence of RPE detachment, subretinal neovascular membrane, or disciform scar) plus cases of geographic atrophy; and
AMD with or without vision loss, comprised of all incident cases confirmed by medical records.

Patient characteristics Mean age, y (*Aspirin group, **placebo group)

Total: *54.5 **54.5
45-54 *60.7 **60.6
55-64 *29.4 **29.4
65+ *9.9 **9.9

Gender: Female
Ethnicity: Not reported

Predictors/risk factors and The risk factor of interest was treatment with low-dose aspirin. (100mg of aspirin on alternate days)
effect estimates Models were adjusted for age, vitamin E and beta carotene treatment assignment.

Outcomes Risk ratios for the development of any AMD or advanced AMD in those treated with low dose asiprin.
Analysis used Cox proportional hazards regression

Length of follow up 10 years of treatment and follow up

Missing data handling/loss to  Of 19,934 allocated aspirin, 19,716 were included in the analysis.

follow up Of 19,942 allocated placebo, 19,705 were included in the analysis.

Results Relative risk of aspirin group vs placebo group for the outcome of development of advanced AMD

RR =0.90 (0.53-1.52)
Relative risk of aspirin group vs placebo group for the outcome of development of AMD (with or without vision loss)

RR = 1.03 (0.88-1.21)

Limitations The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNCLEAR
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Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNCLEAR

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). YES

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). NO

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). YES

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES

Country/ies where the study USA
was carried out

Study type Prospective cohort study
Aim of the study To determine risk factors for choroidal neovascularisation and of geographic atrophy in eyes with large drusen
Study dates Published 2008
Enrolled May 1999 through March 2001, 5 years follow up with 6 month and annual visits
Source of funding Supported by the National Eye Institute, National Institutes of Health grants.
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Number of patients 1052 participants in a randomised controlled trial of laser treatment for the prevention of vision loss from advanced age-
related macular degeneration
Inclusion Criteria e The presence of 10 or more drusen at least 125um in diameter within 2 disc diameters of the fovea

Standardised visual acuity measurement of 20/40 or better in each eye
50 years of age and older
Free of conditions likely to preclude 5 years of follow up

Exclusion Criteria e Evidence of choroidal neovascularisation, serous pigment epithelial detachment, geographic atrophy within 500um of the
foveal centre or more than 1 Macular Photocoagulation Study (MPS) disc area.
Other ocular conditions that were likely to compromise visual acuity or contraindicate application of laser treatment.
CNV, serous epithelial detachment, geographic atrophy at baseline (from the analysis)

Diagnostic criteria At baseline participants provided a brief medical history. Participants provided information on demographic characteristics,
history of diabetes mellitus, history of smoking, current use of aspirin, current use of antihypertensive medication. Blood
pressure was measured while patient was sitting.

Hypertension was classified according to the BP measured at initial visit and the reported use of antihypertensive
medications. Definite hypertension was defined as systolic BP of 95 mmHg or more or current use of antihypertensive
medications. Suspect hypertension was defined as either systolic BP of 140 mmHg or more but less than 160 mmHg or
diastolic BP of 90 mmHg or more but less than 95 mmHg in participants not taking antihypertensive medications.

At initial visit, 6 months and annually thereafter, certified photographers adhering to a standardised protocol obtained
stereoscopic funds photographs on film.

All photographic images were graded according to the Wisconsin Age-related Maculopathy Grading System and the
International Classification and Grading system for Age-related maculopathy and age related macular degeneration.
Photographs were graded by 2 readers who later agreed any discrepancies openly to drive at consensus.

Fluorescein angiograms were used to identify choroidal neovascularisation defined as expansion or persistent staining of
an area of hyper fluorescence as the time from injection increased

Geographic atrophy was considered present when the colour photograph showed an area of atrophy of the RPE with a
diameter of at least 250um with 2 of the following features: visible choroidal vessels, sharp edges and a more or less
circular shape. Endpoint GA was defined as the development of a total of more than 1 MPS disc area of a new, additional
atrophy when all areas of GA were within 3000um of the foveal centre were combined.
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Patient characteristics Mean age: 71 years

Gender: unclear

Ethnicity: 99% white
Predictors/risk factors and Risk factors under analysis included: age, cigarette smoking, hypertension, focal hyper pigmentation, precent of area
effect estimates covered by duress, focal hyper pigmentation, RPE depigmentation.

Other risk factors that did not reach significance at univariate level were not entered into the final cox proportional hazards
model. Treatment was included as a covariate in this model.

Outcomes Risk factors for choroidal neovascularisation from multivariate analysis, relative risk (95% confidence intervals)
Risk factors for geographic atrophy from multivariate analysis, relative risk (95% confidence intervals)

Analysis used Cox proportional hazards analysis

Length of follow up 5 years follow up with 6 month and annual visits

Missing data handling/loss to  Through 5 years of follow up, 5891 (97.2%) of visits were completed of the 6061 6 month an annual visits scheduled for
follow up surviving CAPT participants in this trial.
Results Risk factors for choroidal neovascularisation from multivariate analysis, relative risk (95% confidence intervals)
Age
50-59 years: 1.00
60-69 years: 2.06 (1.06-3.97)
70-79 years: 2.61 (1.39-4.92)
>79: 2.81 (1.33-5.94)

Cigarette smoking
Never: 1.00

Quit: 1.01 (0.76-1.35)
Current: 1.98 (1.16-3.39)

Hypertension
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Normal: 1.00
Suspect: 0.69 (0.45-1.07)
Definite: 1.23 (0.90-1.68)

Focal hyperpigmentation
None/questionable: 1.00
<250 um: 1.28 (0.94-1.75)
>=250 um: 1.84 (1.22-2.76)

Risk factors for geographic atrophy from multivariate analysis, relative risk (95% confidence intervals)
Age

50-59 years: 1.00

60-69 years: 6.09 (1.72-21.5)

70-79 years: 4.12 (1.18-14.4)

>79: 6.39 (1.64-24.9)

Hypertension
Normal: 1.00
Suspect: 1.01 (0.76-1.35)
Definite: 1.98 (1.16-3.39)

% of area covered by drusen:
<10%: 1.00

10-24%: 2.39 (1.44-3.97)
>=25%: 5.10 (2.57-10.1)

Focal hyperpigmentation
None/questionable: 1.00

<250 um: 2.82 (1.30-6.12)
>=250 um: 10.4 (4.51-24.0)
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Retinal pigment epithelium depigmentation:
No: 1.00

Yes: 2.64 (1.26-5.53)

Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). PARTLY

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). YES

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). PARTLY

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES
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Country/ies where the study = USA and Australia
was carried out

Study type Retrospective cohort study
Aim of the study To determine whether reticular pseudodrusen (RPD) confer an increased risk of progression to late-stage age-related
macular degeneration (AMD) in fellow eyes of those recently diagnosed with unilateral choroidal neovascularization (CNV).
Study dates Published 2014
Participants recruited from 2010 to 2012
Source of funding This work was in part supported by the German Research Council, the Perpetual Foundation, Novartis Australia, Bayer

Australia, and by the National Health and Medical Research Council (NHMRC) project grants and Centre for Clinical
Research Excellence grant, a Macular Degeneration Foundation Australia Research Grant (RHG & GSH), the BrightFocus
Foundation, a National Institutes of Health grant, the American Macular Degeneration Foundation, Inc., the Helen K. and
Arthur E. Johnson Foundation, the Willard L. Eccles Charitable Foundation, Sylvia E. Prahl-Brodbeck, Sharon E. Steele-
McGee and an unrestricted grant to the University of Utah John A. Moran Eye Center and Department of Ophthalmology
and Visual Sciences from Research to Prevent Blindness, Inc. CERA receives Operational Infrastructure Support from the
Victorian Government.

Number of patients 200 consecutive participants with CNV secondary to AMD in one eye and no signs of late stage AMD in the fellow eye.

Inclusion Criteria e Participants were recruited from the medical retina clinic at the Royal Victorian Eye and Ear Hospital at the University of
Melbourne, Australia, and the John A. Moran Eye Center at the University of Utah, USA from 2010 until 2012.
o All consecutive subjects who presented with a newly diagnosed CNV secondary to AMD were recruited.
o Data was retrospectively reviewed to address the question of the fellow eye by including only those participants with
non late-stage AMD in their fellow eye and follow-up for at least one year, unless they developed late-stage AMD in the
fellow eye in less than one year, in which case they were not excluded from analyses.

Exclusion Criteria ¢ Exclusion criteria, for all participants, based upon the assessment of all images, included the presence of late-stage AMD
(including any geographic atrophy (GA) and CNV) or other retinal pathology such as diabetic retinopathy or significant
epiretinal membrane in the fellow study eye, and any corneal or media opacity that obscured the macula and
prevented the assessment of disease state.
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Diagnostic criteria

Patient characteristics

Predictors/risk factors and
effect estimates

Outcomes

Analysis used

© NICE 2018. All rights reserved.

¢ Participants had to have all required imaging, i.e. SD-OCT, NIR and colour fundus photography.

All participants underwent imaging with colour fundus photography, NIR and a 20°x20° volume scan with at least 19 B-
scans on SD-OCT. Fluorescein angiography (FA) was performed at baseline presentation, and indocyanine green
angiography (ICGA) and fundus autofluorescence (FAF) were performed as clinically indicated.

End-stage disease was classified as either GA or CNV depending on whichever late stage was developed first. CNV was
defined based on clinical examination and confirmed by SD-OCT and FA. GA was defined based on clinical examination

and colour photography with lesions larger than 175 pm and within two disc diameters of the fovea and confirmed on SD-
OCT and NIR.

The presence of RPD was defined as groups of hypo-reflective lesions against a background of mild hyper-reflectance on
NIR with corresponding hyper-reflective signal above the retinal pigment epithelium (RPE) on SD-OCT.

Participants (n=200)
Age (years): 76.77 £7.10

Gender

Male: 79(39.5%)
Female: 121(60.5%)

Ethnicity: not reported

Risk factors of interest include:

Retinal pseudodrusen, pigmentary changes, drusen 2125 um

Hazard ratios were adjusted for the above factors and age and gender.
Hazard ratios for late-stage AMD

Hazard rates for choroidal neovascularisation

Hazard rates for geographic atrophy

Cox regression analysis
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Length of follow up All participants were followed up for an average of two years (+1.3 years standard deviation, median 2 years, range 7.4
years).

Missing data handling/loss to  Participants had to have all required imaging to be included (no loss to follow up or missing data described)
follow up
Results Results for hazard rates of late-stage AMD, controlling for age and gender

Choroidal neovascularisation (CNV)

Reticular pseudodrusen: 1.19 (0.72-1.94)
Drusen 2125um: 1.96 (1.14-3.36)
Pigmentary Changes: 2.49 (1.51-4.10)

Geographic atrophy (GA)

Reticular pseudodrusen: 4.93 (1.06-22.93)
Drusen 2125um: 11.73 (1.47-93.81)
Pigmentary Changes: 5.75 (2.09-15.84)

CNV or GA

Reticular pseudodrusen: 1.20 (0.76-1.89)
Drusen 2125um: 2.08 (1.25-3.49)
Pigmentary Changes: 2.55 (1.64-3.96)

Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE
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Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNSURE

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). PARTLY

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). UNSURE

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES

Country/ies where the study USA
was carried out

Study type Prospective cohort study

Aim of the study To describe risk factors for geographic atrophy (GA) in the Comparison of Age-related Macular Degeneration Treatments
Trials (CATT).

Study dates July 2010 and September 2011
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Source of funding Supported by cooperative agreements from the National Eye Institute, National Institutes of Health, Department of Health
and Human Services.

Number of patients 1024 patients were analysed

Inclusion Criteria ¢ Age 250 years

¢ Active, untreated CNV secondary to AMD
o VA between 20/25 and 20/320 in the study eye

Exclusion Criteria e Eyes with any GA at baseline
e Missing or ungradable fundus photography
Diagnostic criteria At enrolment, patients provided a medical history and had bilateral colour fundus photography (CFP), fluorescein

angiography (FA), and time-domain optical coherence tomography (OCT).

Follow-up examinations were scheduled every 28 days for 2 years. Graders at the Photograph Reading Centre were
required to indicate whether there were signs of GA at the initial visit in the study eye as well as the fellow eye. Two trained
and certified graders at the CATT Fundus Photograph Reading Centre reviewed images acquired at the initial and follow-up
visits. Discrepancies between the 2 graders were adjudicated.

The diagnosis of GA required the presence within the macular vascular arcades of 21 patches 2250 p in longest linear
dimension of partial or complete depigmentation in the CFP that had =1 of these additional characteristics:

sharply demarcated borders seen in CFP and/or FA, visibility of underlying choroidal vessels, excavated or punched out
appearance on stereoscopy of CFP or FA, or uniform hyperfluorescence bounded by sharp borders on late-phase
angiography. OCT scans were not used for the determination of the presence of GA.

Patient characteristics Total (n=1024)

Age (yrs), No.
50-69: 128
70-79: 354
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Predictors/risk factors and
effect estimates

Outcomes
Analysis used
Length of follow up

Missing data handling/loss to
follow up

Results

© NICE 2018. All rights reserved.

80-89: 476
290: 66

Sex, No.

Female 634
Male 390

Ethnicity (not reported)
Risk factors of interest for which hazard ratios were provided included: Baseline VA in study eye, retinal angiomatous
proliferation lesion, geographic atrophy in fellow eye

Covariates and risk factors at the univariate level included: age, baseline VA of the study eye, baseline VA of fellow eye,
location of lesion, lesion type, blocked fluorescence, RAP lesion, CNV in fellow eye, GA in fellow eye, retinal thickness in
the foveal centre, subretinal thickness in the foveal centre, subretinal tissue complex thickness in the foveal centre,
intraretinal fluid, subretinal fluid, vitreomacular attachment, drug, and regimen, atrophic or fibrotic scar, gender, cigarette
smoking, hypertension, diabetes, dietary supplement use, hypercholesterolemia

Multivariate Analysis and hazard ratios for factors Associated with Incidence of Geographic Atrophy (GA) at 2 Years
Cox proportional hazard models

2 years

Those with missing data were excluded (for instance missing information on presence of geographic atrophy).

No imputations were made

Multivariate Analysis for Factors Associated with Incidence of Geographic Atrophy (GA) at 2 Years

Baseline VA in study eye
20/25-40: 1.00 (referent)
20/50-80: 1.66 (1.14—2.44)
20/100-160: 1.70 (1.10-2.62)
20/200-320: 2.65 (1.43-4.93)
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Retinal angiomatous proliferation lesion
No: 1.00 (referent)
Yes: 1.69 (1.16-2.47)

GA in fellow eye
None/questionable: 1.00 (referent)
Present: 2.07 (1.40-3.08)

Initial model includes age, baseline VA of the study eye, baseline VA of fellow eye, location of lesion, lesion type, blocked
fluorescence, RAP lesion, CNV in fellow eye, GA in fellow eye, retinal thickness in the foveal centre, subretinal thickness in
the foveal centre, subretinal tissue complex thickness in the foveal centre, intraretinal fluid, subretinal fluid, vitreomacular
attachment, drug, and regimen. The final multivariate model only included the significant variables listed in this table.

Risk factors found non-significant at univariate level included: atrophic or fibrotic scar, gender, cigarette smoking,
hypertension, diabetes, dietary supplement use, hypercholesterolemia

Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). PARTLY
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Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). PARTLY

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). PARTLY

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES

Country/ies where the study USA
was carried out
Study type Longitudinal retrospective cohort analysis

Aim of the study To compare the longitudinal incidence over 10 years of dry and wet age-related macular degeneration (AMD) in a U.S.
sample of Medicare beneficiaries with: no diabetes mellitus (no DM); diabetes mellitus without retinopathy (DM); non-
proliferative diabetic retinopathy (NPDR); and proliferative diabetic retinopathy (PDR).

Study dates Published 2013
Patients enrolled between 1995-2005
Source of funding Publication of this article was supported in part by a grant from the National Institute on Aging. Paul Hahn received support

from the Ronald G. Michels Foundation and the Heed Ophthalmic Foundation. Paul P. Lee has served as a consultant for
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Allergan, Pfizer, and Genentech, and he has received financial support from Alcon, the National Institute of Health, and the
Washington University Award
Number of patients Diabetes mellitus (n=6621)
Non-proliferative diabetic retinopathy (n=1307)
Proliferative diabetic retinopathy (n=327)
Compared to an equivalent number of controls without diabetes
Inclusion Criteria ¢ A sample of individuals first diagnosed with DM, NPDR, or PDR in 1995.
¢ Individuals with a new diagnosis of PDR required exclusion of any previous PDR code in the prior 4 years.

¢ Individuals with a new diagnosis of NPDR required exclusion of any previous NPDR or PDR diagnosis in the prior 4
years.

¢ Individuals with a new diagnosis of DM required exclusion of any previous DM, NPDR, or PDR diagnosis in the prior 4
years.
Exclusion Criteria ¢ Individuals age 95+ in 1995 and persons who entered a Medicare risk plan (HMO) or
¢ Lived outside of the U.S for 12 months or more during the look-back period.
¢ Any individual initially diagnosed with AMD prior to a diabetes mellitus or diabetic retinopathy diagnosis in 1995.
¢ Any individual who had not seen an eye care provider at least once during the look-back and at least once during both the
first and the last five years of the follow-up period.

Diagnostic criteria Under a Duke University Institutional Review Board-approved protocol, Medicare 5% inpatient, outpatient, and Part B
claims files were used to identify a nationally representative sample of Medicare beneficiaries aged 65 or older who were
diagnosed with DM, NPDR, and PDR or dry AMD and wet AMD from 1991-2005.

Diagnosis was based on ICD-9-CM codes for the appropriate disease state (Table 1). Individuals with no DM were identified
by exclusion of all diabetes mellitus codes; individuals with no AMD were identified by exclusion of all AMD codes.

To ensure these were incident cases of diabetes mellitus or diabetic retinopathy and to identify other comorbidities,

authors employed a 4-year look-back period, which necessitated all individuals to be age 69+ in 1995 in order to have a full
look-back. Individuals with a new diagnosis of PDR required exclusion of any previous PDR code in the look-back;
individuals with a new diagnosis of NPDR required exclusion of any previous NPDR or PDR diagnosis in the look-back;
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individuals with a new diagnosis of DM required exclusion of any previous DM, NPDR, or PDR diagnosis in the look-back
period.

Patient characteristics Individuals with DM, NPDR, and PDR were matched at baseline to an equivalent number of ‘no DM’ controls by age,
gender, race, history of hypertension, atherosclerosis, stroke, coronary heart disease, hyperlipidaemia, and Charlson index.

All variables were matched between diabetic/diabetic retinopathy subtypes and controls except for the Charlson index,
which could not be matched to a standard difference <10% for individuals with NPDR or PDR.

Predictors/risk factors and Risk factors under study included: Diabetes, diabetic proliferative retinopathy and diabetic non-proliferative retinopathy
effect estimates
Outcomes Hazard Ratio (95% CI) for Development of Dry AMD
Hazard Ratio (95% CIl) for Development of Wet AMD
Analysis used Cox proportional hazard modelling
Length of follow up 10 year follow up
Missing data handling/loss to The Medicare database represents information collected for billing purposes and not for the analysis of clinical
follow up investigations. Relevant conditions may sometimes have been incorrectly coded.

The database includes clinically ambiguous codes, including 362.81 (retinal haemorrhage: preretinal, retinal
(deep) (superficial), subretinal), which may arise secondary to either non-proliferative or proliferative/neovascular
aetiologies or 362.57 (drusen), which is often used to code for peripheral drusen not diagnostic for macular degeneration.
While they did not include these ambiguous codes in our final analysis, a parallel analysis was performed with inclusion
of these codes (data not shown), resulting in similar results with significantly increased risk of wet AMD (but not dry AMD) in
patients with NPDR and PDR only.

Results Hazard Ratio (95% CIl) for Development of Dry AMD
Diabetes mellitus 1.03 (0.97 1.09)
Non-proliferative diabetic retinopathy 1.24 (1.08 1.43)
Proliferative diabetic retinopathy 1.10 (0.83 1.47)

Hazard Ratio (95% CI) for Development of Wet AMD
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Diabetes mellitus 1.11 (0.97 1.27)
Non-proliferative diabetic retinopathy 1.68 (1.23 2.31)
Proliferative diabetic retinopathy 2.15 (1.07 4.33)

Controlled for other variables in the Cox proportional analysis including systemic comorbidities and the Charlson index

Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). YES

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNSURE

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). NO

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). NO

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). NO

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES
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Country/ies where the study USA
was carried out

Study type Prospective cohort study

Aim of the study To examine the effect of obesity on the incidence of age-related eye disease.

Study dates Published 2014
1988-1990 through 2008-2010

Source of funding Supported by National Institutes of Health Grant. The National Eye Institute provided funding for entire study, including
collection and analyses of data. Additional support was provided by an unrestricted grant from Research to Prevent
Blindness.

Number of patients 2641 participants (870 female non-smokers, 640 female smokers, 368 male non-smokers, and 763 male smokers
contributing 1824, 1334, 803, and 1606 person-visits, respectively)

Inclusion Criteria A private census of the population of Beaver Dam, Wisconsin

All residents aged 43- 84 years
To contribute to analysis in a given 5-year interval, a person must have had complete data on the risk factors of interest
(BMI, WHR, WC, or WHtR) and the outcome (incident nuclear, cataract, cortical cataract, or PSC, cataract surgery, or early
or late AMD) and all covariates included in the maximally adjusted model (age, sedentary lifestyle, diabetes, hypertension).
Exclusion Criteria None described
Diagnostic criteria Photographs of the retina were taken to determine presence and severity of lesions associated with AMD and the
Wisconsin Age-related Maculopathy Grading System was used to assess the fundus photographs.

Early AMD was defined by the presence of soft indistinct drusen or any type of drusen associated with pigmentary
abnormality (i.e., retinal pigment epithelium depigmentation or increased retinal pigment).

Late AMD was defined by the presence of neovascular macular degeneration or pure geographic atrophy (GA).

Patient characteristics Original sample
Age at baseline (n=4755)
43- 54: 1500
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55-64: 1295
65-74: 1242
75-86: 718

Gender (n):
Women: 2642
Men: 2113

Ethnicity: 99% white

Predictors/risk factors and Risk factors of interest under study included: Gender, smoking, BMI

effect estimates Outcomes were adjusted for: age (age and age squared for cataract outcomes), sedentary lifestyle, hypertension,
diabetes, posterior subscapular cataract.

Outcomes Hazard ratios for the risk of developing early AMD stratified by gender (and smoking status)
Hazard ratios for the risk of developing late AMD stratified by gender (and smoking status)

Analysis used Discrete-time hazard model with complementary log-log link function and time varying predictors

Length of follow up 15 years

Missing data handling/loss to  Generally, persons who were excluded from analysis were older and had more comorbid conditions compared with those
follow up included.
For those included, female smokers tended to be younger than non-smokers. There were no significant
differences between female non-smokers and smokers with respect to systolic or diastolic blood pressure, education level,
BMI, WC, WHR, WHtR, heavy drinking, cardiovascular disease, hypertension, diabetes, having a sedentary lifestyle, or
using vitamins. In males, non-smokers tended to be older and have more years of education and smaller WC as compared
with male smokers. Male smokers were more likely to have ever been a heavy drinker, have cardiovascular disease, or
diabetes and were less likely to have a sedentary lifestyle.

No description of how missing data or loss to follow up was dealt, with as participants were not included in the analysis
unless they had complete information.
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Results Hazard ratios for the risk of developing early AMD stratified by gender (and smoking status)
Female, non-smoker:
BMI (per 2.5 kg/m?): 1.10 (1.02, 1.19)

Male, non-smoker:
BMI (per 2.5 kg/m?): 0.90 (0.75, 1.07)

Hazard ratios for the risk of developing late AMD stratified by gender (and smoking status)
Female, non-smoker
BMI (per 2.5 kg/m?): 1.31 (1.15, 1.50)

Male, non-smoker
BMI (per 2.5 kg/m?): 0.86 (0.61, 1.20)

Hazard ratios for the risk of developing early AMD stratified by gender (and smoking status)
Female smoker
BMI (per 2.5 kg/m?3): 1.07 (0.98, 1.17)

Male smoker
BMI (per 2.5 kg/m?3): 1.00 (0.90, 1.10)

Hazard ratios for the risk of developing late AMD stratified by gender (and smoking status)

Female smoker
BMI (per 2.5 kg/m?): 0.99 (0.81, 1.21)

Male smoker

© NICE 2018. All rights reserved. Subject to Notice of rights.

128


https://www.nice.org.uk/terms-and-conditions

Macular Degeneration (NG82)
Appendix E: Evidence tables

BMI (per 2.5 kg/m?): cannot estimate

Hazard ratios adjusted for: age (age and age squared for cataract outcomes), sedentary lifestyle, hypertension,
diabetes, posterior subscapular cataract.

Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). NO

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNCLEAR

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). YES

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). YES

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES
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Country/ies where the study USA
was carried out

Study type Longitudinal prospective cohort study

Aim of the study To examine the association of regular aspirin use with incidence of AMD.

Study dates Published 2012
1988—-1990 through 2008-2010

Source of funding This research is supported by National Institutes of Health grant EY06594. The National Eye Institute provided funding for
entire study, including collection and analyses of data.

Number of patients 4926 person participated in the baseline examination

Inclusion Criteria e To be eligible for incidence of a specified type of AMD (early, late, neovascular, pure GA) and inclusion in the analysis, a

participant must

¢ Be free of the given AMD outcome at the baseline examination and have complete AMD data from consecutive follow-up
examinations, until incidence or
censoring occurred.

¢ A participant must have had complete data for self-reported aspirin use, age, sex, education, history of arthritis,
and history of CVD.

Exclusion Criteria ¢ Participants with missing aspirin data were excluded

Diagnostic criteria Participants were asked if they regularly used aspirin at least twice per week for more than 3 months. This self-report of
regular aspirin use was the main exposure measure of interest in our primary analysis because it was asked at every
examination. Additional information concerning frequency of aspirin use (<1 every other day, 1 every other day, 1/day,
2/day, 3—7/day or 28/day) and dosage were obtained at the third, fourth, and fifth examinations.

Participants were asked to bring all currently used medications to the examinations. All medications, including NSAIDs and
anticoagulants (e.g. warfarin), were recorded. Hypertension was defined as systolic blood pressure 2140 mmHg, diastolic
blood pressure 290 mmHg, and/or history of blood pressure medication use. Blood samples were obtained and analysed for
glycosylated haemoglobin A1c and inflammatory factors, e.g. leukocyte count and C-reactive protein (CRP). CRP was
measured only at the baseline examination, and leukocyte count was measured at the baseline and second examinations.
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Diabetes was defined as self-report confirmed by use of insulin or diet to control diabetes, self-report with glycosylated
haemoglobin A1c level above 6.5%, or no self-report with glycosylated haemoglobin A1c above 7%.

Photographs of the retina were taken after pupillary dilation and graded in masked fashion by experienced graders using
the Wisconsin Age-Related Maculopathy Grading System to assess the presence and severity of lesions associated with
AMD.

Patient characteristics Persons aged 43—-86 years were included

99% was white

56% was female
Predictors/risk factors and Risk factors under study included aspirin use at the examination 5 years prior to incidence as well as aspirin use reported at
effect estimates the previous examination, 10 years prior to observed incidence.

Variables potentially associated with risk of AMD were first analysed individually in age- and sex-adjusted models.
These variables included body mass index, annual income, education, diabetes, systolic and diastolic blood pressure,
hypertension, history of cancer, smoking (never, past, current), ever drinking, ever heavy drinking, history of arthritis, and
history of CVD. All significant factors in the age- and sex-adjusted models were then included in a maximally

adjusted model.

Outcomes Hazard ratios for the development of early AMD, any late AMD, neovascular AMD or geographic atrophy.

Analysis used Discrete-time hazard model using the complementary log-log link function with time-varying predictors

Length of follow up 20 year follow up. The mean duration of follow-up time was 14.8 years, with a median duration of 15.9 years

Missing data handling/loss to  For incident early AMD, 2547 persons of the 4926 seen at baseline were excluded from analysis (1008 had prevalent early
follow up or late AMD at baseline, 84 persons were missing a covariate, 448 were missing AMD data at baseline, and 1007 did not

have data at the first follow-up examination).

For incidence of late AMD, 1794 persons of the 4926 seen at baseline were excluded from analysis (74 persons had
prevalent late AMD at baseline, 104 were missing a covariate, 407 had missing AMD data at baseline, and 1209 had
missing data at the first follow-up examination).

Participants included in these analyses tended to be younger and have fewer comorbidities at baseline than those
excluded.

Results Relationships of Incidence of Age-related Macular Degeneration Outcomes with Self-Reported Regular Aspirin Use 5 Years
Prior Over 20 Years in the Beaver Dam Eye Study. Hazard ratios (95% confidence intervals).
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Early AMD*

No regular aspirin use: Referent
Regular aspirin use: 0.86 (0.71, 1.05)

Any Late AMD

No regular aspirin use: Referent
Regular aspirin use: 1.21 (0.84, 1.74)

Neovascular AMD

No regular aspirin use: Referent
Regular aspirin use: 1.07 (0.68, 1.67)

Pure GA

No regular aspirin use: Referent
Regular aspirin use: 1.65 (0.91, 2.99)

Hazard ratios were adjusted for age, arthritis history, and education level

Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). YES

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias

(i.e., the study data adequately represent the sample) (study attrition). YES
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Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). PARTLY

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). PARTLY

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES

Country/ies where the study USA
was carried out

Study type Prospective Cohort Study

Aim of the study To design a risk assessment model for development of advanced age-related macular degeneration (AMD) incorporating
phenotypic, demographic, environmental, and genetic risk factors.

Study dates Published 2011
Participants in the Age-Related Eye Disease Study

Source of funding This work was supported by the Casey Eye Institute Macular Degeneration Fund, Research to Prevent Blindness, the Bea
Arveson Macular Degeneration Fund, and the Foundation Fighting Blindness.

Number of patients 2846 participants

Inclusion Criteria e Age 55-80 years
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¢ At least one eye had to be free from vision-threatening disease other than AMD and cataract
o That eye could not have had surgery, except for cataract surgery
¢ The participants' stages of disease ranged from no evidence of AMD in either eye, to advanced AMD with vision loss in
one eye but good vision (at least 20/30) in the other eye
Exclusion Criteria None described

Diagnostic criteria Comprehensive ocular and medical histories and examinations were performed at entrance into the study. Recorded
information included age, sex, race, body mass index (BMI; calculated as weight in kilograms divided by height in
meters squared), education level, cigarette smoking, diet, sunlight exposure, history of skin cancer, arthritis, systemic
hypertension, other cardiovascular diseases, diabetes, and history of current and past medications and dietary
supplements.
For this study, the AREDS simplified severity scale was used to classify participants by their retina phenotype;
This scale was designed to define risk categories for development of advanced AMD that could be readily determined by
either clinical examination or fundus photography. The system uses 2 retinal abnormalities at baseline to determine a risk
score:
The end points of this study occurred when participants with no advanced AMD in either eye at baseline progressed to
advanced AMD in either eye or when those with advanced AMD in 1 eye at baseline developed advanced AMD in the
fellow eye.
Two forms of advanced AMD were recognized: (1) NV and (2) GA, defined as an area of well-demarcated depigmentation
of the pigment epithelium, typically round or oval, and within which choroidal vessels are usually visible.

Patient characteristics Median Age: 69 years
56% female
Only white ethnicity included in the analysis

Predictors/risk factors and Risk factors of interest were: Very large drusen, Current smoking, Family history, AAMD in 1 eye, Age, mean (SD), y

effect estimates Hazard ratios were adjusted for age, cigarette smoking, family history, BMI, education, simple scale score, very large
drusen (250 uym), unilateral AMD, and variants in the genes CFH, ARMS2, C3, and CFI. The C2/CFB variant. (all significant
at univariate level)

Outcomes Hazard Ratios for Progression to Advanced Age-Related Macular Degeneration
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Analysis used Cox proportional hazards analysis

Length of follow up Follow-up averaged 9.3 years

Missing data handling/loss to  Unclear: no description of missing data or how this was managed.

follow up

Results Multivariate Association of Baseline Independent Variables Included in Final Model With Hazard Ratios for Progression to

Advanced Age-Related Macular Degeneration at 2, 5, and 10 Years in 2602 Participants

Very large drusen
No: 1 (referent)
Yes: 1.79 (1.50-2.14)

Current smoking
No: 1 (referent)
Yes: 1.78 (1.37-2.31)

Family history
No: 1 (referent)
Yes: 1.40 (1.16-1.70)

AAMD in 1 eye
No: 1 (referent)
Yes 1.21 (1.02-1.45)

Age, mean (SD), y: 1.03 (1.01-1.05)
Education and BMI were not significant at the multivariate level.

Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in Studies of prognostic factors
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Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). PARTLY

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNSURE

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). YES

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). NO

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES

Country/ies where the study  USA
was carried out

Study type Prospective cohort study
Aim of the study To describe the 15-year cumulative incidence of signs of early and late age-related macular degeneration (AMD)
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Study dates 1988-1990 to 1993-1995 follow up and/or 2003-2005 follow up.
Source of funding Supported by National Institutes of Health, National Eye institute, and, in part, Research to Prevent Blindness.
Number of patients Included 3917 persons
Inclusion Criteria A private census of the population of Beaver Dam, Wisconsin
All residents aged 43- 84 years
Exclusion Criteria None reported
Diagnostic criteria Similar procedures were performed at baseline and follow up examinations. Stereoscopic 30° colour fundus photographs

were taken, focused on the disc and macula and a non-stereoscopic colour fundus photograph temporal to but including the
fovea of each eye.

A circular grid was placed on one photographic slide of the stereoscopic pair, which divided the macular area into nine
subfields, consisting of a central circle (a single subfield), inner ring (comprised of the four inner subfields), and outer ring
(comprised of four outer subfields). Circles of defined size printed on clear acetate were used to estimate size of drusen
and areas involved by drusen, increased retinal pigment and retinal pigment epithelial (RPE) depigmentation.

Two gradings were performed for each eye at examination. First, a preliminary masked grading was done by one of two
senior graders. Next, detailed gradings were performed by one of three other experienced graders. Each eye was

graded independently of the fellow eye. The assessment consisted of a subfield-by-subfield, lesionby-lesion, evaluation of
each photograph set using the Wisconsin Age-Related Maculopathy Grading System.

Increasing order of severity of drusen were defined as follows: hard distinct, soft distinct, and soft indistinct. The incidence
of a specific lesion, e.g., reticular drusen, geographic atrophy (GA), or exudative AMD, was defined by its presence at
follow-up when it was not present at baseline. The incidence of late AMD was defined by the appearance of either
exudative macular degeneration or pure GA at follow-up when neither lesion was present at baseline.

Incidence of early AMD was defined by either the presence of either soft indistinct drusen or RPE depigmentation, or
increased retinal pigment together with any type of drusen at follow-up when none of these lesions was present at baseline.
Incidence of late AMD was defined by the appearance of either exudative macular degeneration or pure geographic atrophy
at follow up when neither lesion was present at baseline.

Patient characteristics Age at baseline
43- 54: 58%
55-64: 26%
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65-74: 26%
75-86: 16%

Gender (n):
Women: 2642
Men: 2113

Ethnicity: 99% white

Predictors/risk factors and Risk factors of interest under study included: Age (by increasing categories, 43-54 years, 55-64 years, 65-74 years, 75-86

effect estimates years); Drusen > 125um vs <63um in diameter; Soft distinct drusen vs hard distinct drusen; Soft indistinct vs soft distinct
drusen or hard distinct drusen; Drusen area >16877 um? vs <2596 um?, Pigmentary abnormalities present vs absent;
Increased pigment present vs absent; RPE depigmentation present vs absent.

Odds ratios were adjusted by age (by increasing categories, 43-54 years, 55-64 years, 65-74 years, 75-86 years).
Outcomes Risk of developing early AMD, odds ratios (95% confidence intervals)

Risk of developing late AMD, odds ratios (95% confidence intervals)

Risk of developing geographic atrophy, odds ratios (95% confidence intervals)

Risk of developing exudative AMD, odds ratios (95% confidence intervals):

Analysis used Cox proportional hazards model

Length of follow up 15 year follow up

Missing data handling/loss to  In general, persons who did not participate in the 15-year follow-up were older at baseline than those who did. After

follow up adjusting for age, persons who did not participate were more likely to have fewer years of education completed and higher
systolic blood pressure than persons who participated.

Results Fifteen-year cumulative incidence of Age-related macular degeneration (AMD)

Risk of developing early AMD, odds ratios (95% confidence intervals)
Age (by increasing categories, 43-54 years, 55-64 years, 65-74 years, 75-86 years): 2.3 (2.1-2.6)
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Drusen > 125um vs <63um in diameter: 5.5 (3.5-8.7)
Soft distinct drusen vs hard distinct drusen: 3.0 (2.2-4.1)
Drusen area >16877 ym? vs <2596 ym? 5.2 (3.7-7.5)

Risk of developing late AMD, odds ratios (95% confidence intervals)

Age (by increasing categories, 43-54 years, 55-64 years, 65-74 years, 75-86 years): 3.5 (2.8- 4.4)
Drusen > 125um vs <63um in diameter: 29.6 (14.4-60.7)

Soft distinct drusen vs hard distinct drusen: 3.6 (1.5-8.6)

Soft indistinct vs soft distinct drusen or hard distinct drusen: 17.5 (10.3-29.8)

Drusen area >16877 um? vs <2596 uym 32.3 (7.8-133)

Pigmentary abnormalities present vs absent: 10.8 (6.5-18.0)

Increased pigment present vs absent: 9.8 (5.9-16.3)

RPE depigmentation present vs absent: 10.5 (5.9-18.5)

Risk of developing exudative AMD, odds ratios (95% confidence intervals)

Age (by increasing categories, 43-54 years, 55-64 years, 65-74 years, 75-86 years): 2.9 (2.2-3.8)
Drusen > 125um vs <63um in diameter: 60.4 (17.7-206)

Soft distinct drusen vs hard distinct drusen: 7.4 (2.4-22.6)

Soft indistinct vs soft distinct drusen or hard distinct drusen: 18.3 (8.9-37.4)

Drusen area >16877 um? vs <2596 um? 40.4 (5.5-297)

Pigmentary abnormalities present vs absent: 7.2 (3.6-14.1)

Increased pigment present vs absent: 5.8 (2.9-11.7)

RPE depigmentation present vs absent: 7.8 (3.6-16.6)

Risk of developing geographic atrophy, odds ratios (95% confidence intervals)

Age (by increasing categories, 43-54 years, 55-64 years, 65-74 years, 75-86 years): 4.2 (2.9-6.1)
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Drusen > 125um vs <63um in diameter: 14.5 (5.9-35.7)

Soft distinct drusen vs hard distinct drusen: 1.2 (0.3-5.7)

Soft indistinct vs soft distinct drusen or hard distinct drusen: 14.6 (6.8-31.1)
Drusen area >16877 ym? vs <2596 ym? 24.0 (3.2-179)

Pigmentary abnormalities present vs absent: 15.2 (7.3-31.6)

Increased pigment present vs absent: 15.8 (7.6-32.8)

RPE depigmentation present vs absent: 11.1 (5.0-24.4)

Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNSURE

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). YES

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). PARTLY
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The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES

Country/ies where the study  Beaver Dam, USA
was carried out

Study type Prospective cohort study

Aim of the study To document the long term incidence of reticular drusen, its risk factors and association with a high risk of incident late
AMD.

Study dates From fall 1987 to April 30, 2005

Source of funding The National Eye Institute provided funding for entire study including collection and analyses and of data

Number of patients 4,926 persons

3,684 participated in 5 year follow up
2,764 participated in 10 year follow up
2,119 participated in 15 year follow up examinations

Inclusion Criteria A private census of the population of Beaver Dam, Wisconsin
All residents aged 43- 84 years
Exclusion Criteria None reported
Diagnostic criteria In brief, a circular grid was placed on one photographic slide of the stereoscopic pair, which divided the macular area into

nine subfields, consisting of a central circle (a single subfield), inner ring (comprised of the four inner subfields), and outer
ring (comprised of four outer subfields). Reticular and other types of drusen were graded in each subfield, outside the grid
in DRS field 2, and nasal to the disc in Field 1. Two gradings were performed for each eye at each examination.

First, a preliminary masked grading was done by one of two senior graders. Next, detailed gradings were performed by one
of three other experienced graders. Each eye was graded independently of the fellow eye. The assessment consisted of a
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subfield-by-subfield, lesionby-lesion, evaluation of each photograph set using the Wisconsin Age-Related
Maculopathy Grading System.

Increasing order of severity of drusen were defined as follows: hard distinct, soft distinct, and soft indistinct. The incidence
of a specific lesion, e.g., reticular drusen, geographic atrophy (GA), or exudative AMD, was defined by its presence at
follow-up when it was not present at baseline. The incidence of late AMD was defined by the appearance of either
exudative macular degeneration or pure GA at follow-up when neither lesion was present at baseline.

Patient characteristics Age at baseline (n=4755)
43- 54: 1500
55-64: 1295
65-74: 1242
75-86: 718

Gender (n):
Women: 2642
Men: 2113

Ethnicity: 99% white
Predictors/risk factors and Controlling for gender (male/female), education (<high school, high school, some college, higher than college), income
effect estimates (<10K, 10-19K, 20-29K, 30-44K, 45 plus), smoking history (never/past/current), history of current wine drank (none, 1 per
week, 2 plus per week), History of current liquor drank (none, 1 per week, 2-3 per week, 4 plus per week), history of sunlight
at work (<25%, 25%, >25%), History of UV protection (none, little moderate, high) Diabetes, History of average distance
walk/day (none, 1-4 blocks, 5-12 blocks, 13 plus blocks), History of sedentary lifestyle, history of antidepressant use.

Outcomes Multivariable model of relationships of characteristics to incident reticular drusen, and relationship of reticular drusen at
baseline to the 15-year cumulative incidence of late AMD, Geographic atrophy and exudative AMD
Analysis used Age-adjusted odds ratios (OR) and 95% confidence intervals (Cl) were calculated from discrete logistic hazard regression

models for incidence.
Length of follow up 15 years
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Missing data handling/loss to In general, persons who did not participate in the 15-year follow-up were older at baseline than those who did. After
follow up adjusting for age, persons who did not participate were more likely to have fewer years of education completed and higher
systolic blood pressure than persons who participated.

Results Multivariable model of relationships of characteristics to incident reticular drusen in the Beaver Dam Eye study

Odds Ratio 95% (confidence interval)
Age

75-86 vs 43-54 years 47.3 (15.5, 144.3)
65-74 vs 43-54 years 22.9 (8.1, 65.3)
55-64 vs 43-54 years 5.8 (1.9, 17.3)

Female sex 2.8 (1.6, 4.9)
Increasing education 0.6 (0.4, 0.8)

Smoking
Current vs never smoker 1.9 (1.03, 3.6)
Past vs never smoker 1.4 (0.9, 2.3)

Increased wine drinking 0.6 (0.3, 1.1)
Diabetes history 0.1 (0.02, 0.8)

While controlling for age, history of pack-years smoked, current beer and heavy alcohol consumption, cumulative UV-
exposure, hypertension status, weight, body mass, serum total and HDL cholesterol, cardiovascular disease history, iris
colour, refractive error, cataract surgery, retinal pigmentary abnormalities were not related to the 15-year cumulative
incidence of reticular drusen (data not shown).

Most Severe Drusen Type at Baseline OR (95% Confidence interval)

Risk of late AMD

Reticular drusen vs Soft distinct drusen: 28.29 (9.48, 84.44) [reticular drusen higher risk]
Reticular drusen vs Soft indistinct drusen: 6.34 (2.28, 17.63)
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Risk of incident Geographic Atrophy

Reticular drusen vs Soft distinct drusen: 41.78 (9.43,185.14) [reticular drusen higher risk]
Reticular drusen vs Soft indistinct drusen: 6.23 (1.70, 22.73)

Exudative AMD

Reticular drusen vs Soft distinct drusen: 9.89 (2.16, 45.23) [reticular drusen higher risk]
Reticular drusen vs Soft indistinct drusen: 2.82 (0.66, 12.01)

Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). PARTLY

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). YES

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). YES
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The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis)
YES

Country/ies where the study = Beaver Dam, USA
was carried out

Study type Longitudinal Cohort Study

Aim of the study To describe the association between baseline smoking status, age at initiation, duration, intensity, pack-years, age at
quitting, and time from the baseline examination since quitting and the 15-year cumulative incidence and progression of
AMD.

Study dates From fall 1987 to April 30, 2005

Source of funding National Eye institute, National Institute of aging, Research to Prevent Blindness.

Number of patients 4,926 persons

3,684 participated in 5 year follow up
2,764 participated in 10 year follow up
2,119 participated in 15 year follow up examinations

Inclusion Criteria A private census of the population of Beaver Dam, Wisconsin
All residents aged 43- 84 year
Exclusion Criteria Not specified
Diagnostic criteria Informed consent was obtained from each participant at the beginning of the examination.

Pertinent parts of the examinations included taking stereoscopic 30° colour fundus photographs cantered on the macula.
The Wisconsin Age-Related Maculopathy Grading System was used to assess the presence and severity of lesions
associated with AMD.
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The incidence of early AMD was defined by the presence of soft, indistinct drusen or any type of drusen associated

with RPE depigmentation or increased retinal pigment at follow-up when none of these lesions were seen at baseline. The
incidence of exudative macular degeneration and pure geographic atrophy was defined by their presence at follow-up
when neither was present at baseline.

For each eye, a 6-level severity scale for AMD was defined as follows:

Level 10. No drusen or hard drusen; or small soft drusen (125 um in diameter) only, regardless of area of involvement, and
no pigmentary abnormalities (increased retinal pigment or RPE depigmentation).

Level 20. Hard drusen; or small soft drusen (125 um in diameter), regardless of area of involvement, with increased
retinal pigment but no RPE depigmentation; or soft drusen (125 pm in diameter) with a drusen area smaller than 196 350
pum2 (equivalent to a circle with a diameter of 500um) and no pigmentary abnormalities.

Level 30. Soft drusen (125 um in diameter) with a drusen area smaller than 196 350 um2 and RPE depigmentation; or soft
drusen (125 um in diameter) with an area 196 350 um2 or larger with or without increased retinal pigment but no RPE
depigmentation.

Level 40. Soft drusen (125 ym in diameter) with a drusen area involvement 196 350 um2 or larger and RPE
depigmentation with or without increased retinal pigment.

Level 50. Geographic atrophy in absence of exudative macular degeneration.

Level 60. Exudative macular degeneration with or without geographic atrophy.

Level 10 is equivalent to not having AMD; levels 20, 30, and 40 involve lesions that define early AMD of increasing severity
(by type, size, area of drusen, and pigmentary abnormalities); while levels 50 and 60 involve lesions that define late AMD.

Patient characteristics Age at baseline (n=4755)
43- 54: 1500
55-64: 1295
65-74: 1242
75-86: 718

Gender, no.:
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Women: 2642
Men: 2113

Ethnicity: 99% white
Predictors/risk factors and Smoking variables under study: baseline smoking status, age at initiation, duration, intensity, pack-years, age at quitting,
effect estimates and time from the baseline examination since quitting.

Controlling for age (categorically), sex (when appropriate) and baseline AMD severity level.
Outcomes 15 year cumulative incidence of Early AMD

15 year cumulative incidence of exudative AMD

15 year cumulative incidence of geographic atrophy

Analysis used Multivariate odds ratios and 95% confidence intervals were calculated from discrete logistic hazard models.
Length of follow up 15 years

Missing data handling/loss to  The analytical approach described above, allowed those who were right-censored (not seen after the 5- or 10-year
follow up examination owing to death or nonparticipation) to contribute information to the estimates.

In general, persons who did not participate in the 15-year follow-up were older at baseline than those who did. After
adjusting for age, persons who did not participate were more likely to have fewer years of education completed and higher
systolic blood pressure than persons who participated.

Results 15 year cumulative incidence of Early AMD
Adjusted odds ratios (95% confidence intervals)

Past vs never smokers: 1.16 (0.91-1.48)
Current vs never smokers:1.47 (1.08-1.99)

Intensity, packs/d

Ever smoked: 0.93 (0.75-1.15)
Current smokers: 1.06 (0.65-1.73)
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Duration, per 10 y

Ever smoked: 1.02 (0.92-1.13)
Current smokers: 0.98 (0.74-1.30)

Pack-years, per 20 y

Ever smoked: 1.02 (0.91-1.14)
Current smokers: 1.08 (0.87-1.34)

Age at initiation, per 10 y

Ever smoked: 1.13 (0.97-1.31)
Current smokers: 1.16 (0.88-1.52)
Time since quitting, per 10 y

Past smokers: 0.97 (0.83-1.13)

Age at quitting, per 10 y
Past smokers: 1.06 (0.91-1.23)

15 year cumulative incidence of Exudative AMD
Adjusted odds ratios (95% confidence intervals):

Past vs never smokers: 1.12 (0.62-2.01)
Current vs never smokers: 0.69 (0.27-1.76)

Intensity, packs/d
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Ever smoked: 0.94 (0.58-1.54)
Current smokers: 1.12 (0.16-7.84)

Duration, per 10 y

Ever smoked: 1.16 (0.90-1.50)
Current smokers: 0.76 (0.34-1.70)

Pack-years, per 20 y

Ever smoked 1.04 (0.83-1.31)
Current smokers: 0.89 (0.37-2.14)
Age at initiation, per 10 y

Ever smoked: 1.03 (0.72-1.48)
Current smokers: 1.42 (0.66-3.07)

Time since quitting, per 10 y
Past smokers: 0.78 (0.55-1.11)

Age at quitting, per 10 y
Past smokers: 1.38 (0.96-1.99)

15 year cumulative incidence of geographic atrophy
Adjusted odds ratios (95% confidence intervals):

Past vs never smokers: 0.88 (0.41-1.88)
Current vs never smokers: 0.18 (0.02-1.40)

© NICE 2018. All rights reserved. Subject to Notice of rights.

149


https://www.nice.org.uk/terms-and-conditions

Macular Degeneration (NG82)
Appendix E: Evidence tables

Intensity, packs/d:
Ever smoked: 1.19 (0.58-2.44)

Duration, per 10 y
Ever smoked: 1.13 (0.78-1.64)

Pack-years, per 20 y
Ever smoked:1.03 (0.73-1.46)

Age at initiation, per 10 y
Ever smoked: 0.73 (0.40-1.33)

Time since quitting, per 10 y
Past smokers: 0.84 (0.51-1.39)

Age at quitting, per 10 y
Past smokers: 1.23 (0.74-2.03)

The above controlled for age, sex and baseline AMD severity level

Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE

© NICE 2018. All rights reserved. Subject to Notice of rights.

150


https://www.nice.org.uk/terms-and-conditions

Macular Degeneration (NG82)
Appendix E: Evidence tables

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNSURE

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). YES

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). YES

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis)
YES

Country/ies where the study  Beaver Dam, USA
was carried out

Study type Longitudinal Cohort study

Aim of the study To describe the relationships of intima-media layer thickness, plaque in the carotid artery, angina, myocardial infarction and
stroke to the 10 year cumulative incidence of early and late age-related macular degeneration and progression of AMD.
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Study dates From 1998 to 2010

Source of funding This study was supported by National Institutes of Health grants, and Research to Prevent Blindness, New
York, NY. The National Eye Institute and National Institute on Aging provided funding for entire study including
collection and analyses of data; RPB provided additional support for data analyses.

Number of patients 1700 persons who participated in both the Epidemiology of Hearing Loss Study and the Beaver Dam Eye Study.

Inclusion Criteria e Persons aged 53-96 years participating in both the Epidemiology of Hearing Loss Study (EHLS) and the Beaver Dam
Eye Study (BDES).

Exclusion Criteria e Exudative AMD at baseline examination

¢ People who did not participate in follow up
¢ No fundus photograph that were gradable for AMD at the 1998-2000 or any follow-up exam
¢ No carotid artery ultrasonography at the baseline examination

Diagnostic criteria Stereoscopic 30° colour fundus photographs centred on the macula (Diabetic Retinopathy Study standard field 2) were
taken of each eye. Two gradings were performed for the pair of photographs of each macula at each examination using the
Wisconsin Age-Related Maculopathy Grading System. Graders were masked as to any information related to the participant
and to the fellow eye. High resolution B-mode carotid artery ultrasound images were obtained using a modification of the
Atherosclerosis Risk In Communities (ARIC) study ultrasound scanning protocol.
The severity of AMD was determined using the modified 5-step BDES AMD Severity Scale:
10 (No AMD): Hard drusen or small soft drusen (<125 pm in diameter only) regardless of area of involvement and no
pigmentary abnormalities (defined as increased retinal pigment or retinal pigment epithelial [RPE] depigmentation present);
or no definite drusen with any pigmentary abnormality.
20 (Minimally severe early AMD): Hard drusen or small soft drusen (<125 pym in diameter), regardless of area of
involvement, with any pigmentary abnormality; or soft drusen (= 125 ym in diameter) with drusen area <331,820 um2 and
no pigmentary abnormalities.
30 (Moderately severe early AMD): Soft drusen (= 125 ym in diameter) with drusen area <331,820 ym2 (equivalent to O2)
and with any pigmentary abnormality; or soft drusen (= 125 ym in diameter) with drusen area 331,820 um2 (equivalent to
02) with or without increased retinal pigment but no RPE depigmentation.
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40 (Severe early AMD): Soft drusen (=125 um in diameter) with drusen area 2331,820 um2 (equivalent to O2) and RPE
depigmentation present, with or without increased retinal pigment.

50 (Late AMD): Pure geographic atrophy (GA) in the absence of exudative macular degeneration; or exudative macular
degeneration with or without GA present.

Patient characteristics Age, years, mean (SD): 71.9 (10.7)
Sex, male, 42.7%
Predictors/risk factors and Risk factors studied:
effect estimates Mean IMT, Maximum IMT, Plaque sites, History of Ml present, History of stroke present, History of CVD present, History of

angina present

Adjusted for: Age (years), Sex (male), Mean arterial blood pressure, Hypertension present, Current smoker, Serum total
cholesterol, Serum HDL, cholesterol, History of statin use, History of Ml present, History of stroke present, History of CVD
present, History of angina present, History of multivitamin use, Diabetes present, Body mass index, Sedentary lifestyle,
Serum C-reactive protein, White blood cell count, CFH genotype, C/T, C/C, ARMS2, genotype, G/T, T/T.

Outcomes Adjusted odds ratios for the incidence of AMD or the progression to Late AMD, Geographic atrophy or exudative AMD.
Analysis used Discrete logistic hazard regression was used to estimate odds ratios (ORs)

Length of follow up 10 years

Missing data handling/loss to  Of 2609 people 909 were excluded:

follow up Persons included in the analyses were more likely to be younger (mean age 66.8 vs. 71.8 years) than those excluded.

While adjusting for age, persons excluded were more likely to lead a sedentary lifestyle, more likely to have a history of
stroke or CVD, and have higher serum C-reactive protein levels and white blood cell counts.

There were no statistically significant differences between persons included and persons excluded by sex, mean arterial
blood pressure, body mass index, history of smoking, history of taking multivitamins, and distributions of Complement
Factor H and Age-Related Maculopathy Susceptibility 2 single nucleotide polymorphisms.

Results Adjusted odds ratios for risk of early AMD 1060 (n at risk) 161 (n of events)

History of Ml present 1.13 (0.60, 2.14)
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History of stroke present 1.25 (0.46, 3.38)
History of CVD present 0.79 (0.46, 1.37)
History of angina present 0.90 (0.48, 1.71)

Adjusted odds ratios for risk of late AMD 1400 (n at risk) 54 (n of events)

History of MI present 1.04 (0.36, 3.02)
History of CVD present 1.33 (0.59, 3.01)
History of angina present 0.89 (0.32, 2.50)

Adjusted odds ratios for risk of Geographic Atrophy

History of Ml present 0.61 (0.07, 5.34)
History of CVD present 1.31 (0.32, 5.27)
History of angina present 1.53 (0.30, 7.85)

Adjusted odds ratios Exudative AMD

History of Ml present 1.56 (0.48, 5.08)
History of CVD present 1.66 (0.65, 4.26)
History of angina present 0.92 (0.27, 3.13)

Adjusted for all factors as well as BMI, smoking status, history of multivitamin use, serum high-density lipoprotein
cholesterol and C-reactive protein levels, hypertension status, diabetes status, history of statin use, white blood cell count,
and CFH and ARMS2 genotypes.

Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
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Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). YES

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). YES

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). YES

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis)
YES

Country/ies where the study  Beaver Dam, USA
was carried out
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Study type Longitudinal Cohort Study

Aim of the study To explore the relationship between physical activity and the long term incidence of AMD

Study dates 1988-2003

Source of funding This study was supported by the National Institutes of Health grant and partly by the Research to Prevent Blindness
Number of patients 4,926 persons

3,684 participated in 5 year follow up
2,764 participated in 10 year follow up
2,119 participated in 15 year follow up examinations
Inclusion Criteria A private census of the population of Beaver Dam, Wisconsin
All residents aged 43- 84 years
Exclusion Criteria None stated
Diagnostic criteria Fundus photographs of the retina were obtained at each examination and graded in a blinded fashion using the Wisconsin
Age-Related Maculopathy Grading System to determine the AMD status. Early AMD was defined as

presence of soft indistinct drusen or pigmentary abnormalities in the presence of drusen. Geographic atrophy (pure form)
and exudative AMD were defined according to the standard definitions.

Participants were asked three questions on physical activity: “On average, how many flights of stairs do you climb each
day?”; “On average, how many city blocks do you walk each day?”; “At least once a week, do you engage in a regular
activity long enough to work up a sweat?” and if so, “How many times per week do you do this?” For the purpose of
analyses, stair climbing was categorised as none, 1-3 flights, 4—6 flights, .6 flights/day; walking was categorised as none,
1-4 blocks, 5—-12 blocks, .12 blocks/day; active lifestyle was defined as engaging in regular activity with or without sweating
>3 times/week; and sedentary lifestyle was defined as regular activity 3 times/week.

Patient characteristics Age at baseline (n=4755)
43- 54: 1500

55-64: 1295
65-74: 1242
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75-86: 718
Gender (n):
Women: 2642
Men: 2113

Ethnicity: 99% white

Predictors/risk factors and Risk factors under study were Active/sedentary lifestyle, stair climbing, walking

effect estimates Multivariate odds ratios (ORs) adjusted for age, sex, history of arthritis, systolic blood pressure, smoking, education and
body mass index

Outcomes Adjusted odds ratios for developing early AMD

Adjusted odds ratios for developing geographic atrophy
Adjusted odds ratios for developing exudative AMD
Analysis used Discrete logistic hazard regression.
Length of follow up 15 years

Missing data handling/loss to  In general, persons who did not participate in the 15-year follow-up were older at baseline than those who did. After
follow up adjusting for age, persons who did not participate were more likely to have fewer years of education completed and higher
systolic blood pressure than persons who participated.

All those who contributed some follow-up information at the baseline examination were included in the analysis (n=3874).
Results Odds of early AMD (adjusted odds ratios)
Exercise status

Sedentary: reference
Active: 0.9 (0.7 to 1.1)

Odds of Geographic atrophy (adjusted odds ratios)
Exercise status
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Sedentary: reference
Active: 1.1 (0.5 to 2.3)

Odds of exudative AMD
Exercise status

Sedentary: reference
Active: 0.3 (0.1 t0 0.7)

Above adjusted for age, sex, arthritis, systolic blood pressure, body mass index, smoking and education.

Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNSURE

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). NO (disputable cut points, definitions)

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor

of interest (confounding measurement and account). PARTLY
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The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis) YES

Country/ies where the study  Netherlands
was carried out

Study type Retrospective cohort study

Aim of the study To investigate the correlation of genetic, sociodemographic, and behavioural risk factors with second eye progression to
end-stage AMD.

Study dates All 108 subjects were selected by means of chart review from the European Genetic Database (EUGENDA) and were

entered into the database between January 1997 and December 2006. EUGENDA is a multicentre database of AMD
patients and control subjects founded by the Radboud University Nijmegen Medical Centre and the University of Cologne
Medical Centre.

Source of funding Supported by MD fonds, Oogfonds, and Algemene Nederlandse Vereniging ter Voorkoming van Blindheid.

Number of patients 191 patients were selected according to inclusion criteria
83 patients were excluded
108 patients remained

Inclusion Criteria e End-stage AMD in one or both eyes
Exclusion Criteria e No end-stage AMD in both eyes;
e Unknown or unclear time of end-stage AMD in one or both eyes;
¢ Other retinal diseases that interfered with the diagnosis of end-stage AMD, such as central serous chorioretinopathy;
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o Laser treatment or radiotherapy for a retinal disease or treatment for AMD in a stage that could not be determined as end-
stage (e.g., laser therapy for extensive drusen).

Diagnostic criteria Colour fundus photographs and fluorescein angiography images were taken with a digital fundus camera. End-stage AMD
was defined as either choroidal neovascularization within the central 6 mm ETDRS grid or geographic atrophy of an area of
at least 175 ym including the fovea. Development of advanced AMD in the first eye was taken as starting-point (T[0]) and
had to be known with an accuracy range of 1 month; an accuracy range of 6 months was accepted if the second eye did not
develop end-stage AMD within 4 years. Progression time until the development of end-stage AMD in the fellow eye was
calculated in months after T(0).

Patient characteristics Mean age was 74.3 years (range 54.3—-93.4; standard deviation +7.2) in our studied cohort.
There were 37 males (34.3%) and 71 females (65.7%).
The type of end-stage AMD in the first eye was CNV in 82.4% and GA in 3.7% of cases.

Predictors/risk factors and Sex, Age, BMI, cigarette smoking (pack years), education level and various genetic SNPs were the risk factors of interest.

effect estimates hazard ratios were corrected for sex, age, BMI and pack years (statistically significant at univariate level)

Outcomes Association between socioeconomic risk factors and progression towards end-stage AMD in the Fellow eye of patients with
unilateral advanced AMD.

Analysis used Variables were entered in a Cox regression model for survival analysis and were first analysed in a univariate model.
Statistically significant variables (P < 0.05) were analysed in a multivariate model.

Length of follow up 4 years

Missing data handling/loss to  Of 191 eligible participants, 83 were subsequently excluded for the following reasons:
follow up Passed away (n=22)

Could not be contacted (n=42)

Discrepancy between patients story and chart information (n=5)

Unwilling to participate (n=4)

No information received (n=10)
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Results Hazard ratios for progression towards end-stage AMD in the Fellow eye of patients with unilateral advanced AMD. (95%
confidence intervals)

Sex
Male: 1.0 (reference)
Female: 2.6 (1.4-5.0)

Age, years
<65: 1.0 (reference)
65 to 70: 1.2 (0.5-2.7)
70 to 75: 1.5 (0.7-3.1)
75 to 80: 2.6 (1.3-5.3)
280: 5.0 (2.0-12.5)

BMI
Normal weight (18—25): 1.0 (reference)
Overweight (25-30):1.3 (0.8-2.1)
Obese (230): 2.2 (1.1-4.1)

Pack years
0 to 1: 1.0 (reference)
110 40: 2.4 (1.3-4.5)
240: 4.4 (1.4-14.3)

Education
< High school: 1.0 (reference)
> High school: 0.6 (0.4-1.1)
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Hazard ratios corrected for sex, age, BMI, and Pack years.

Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNSURE

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). PARTLY

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). PARTLY

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). PARTLY

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis) YES

© NICE 2018. All rights reserved. Subject to Notice of rights.

162


https://www.nice.org.uk/terms-and-conditions

Macular Degeneration (NG82)
Appendix E: Evidence tables

Country/ies where the study USA
was carried out

Study type Prospective longitudinal cohort study

Aim of the study To investigate associations between dietary omega-3 fatty acids and other fat intake, genes related to age-related macular
degeneration (AMD) and progression to geographic atrophy (GA)

Study dates Published 2012
AREDs trial: 1992 start with follow up until 2005

Source of funding Supported by in part by Grants from the National Institutes of Health; Massachusetts Lions Eye Research Fund, Inc.;

Unrestricted grant from Research to Prevent Blindness, Inc; the American Macular Degeneration Foundation; and the
Macular Degeneration Research Fund of the Ophthalmic Epidemiology and Genetics Service.

Number of patients 2128 individuals (4165 eyes)

Inclusion Criteria ¢ Age 55-80 years
¢ At least one eye had to be free from vision-threatening disease other than AMD and cataract
¢ That eye could not have had surgery, except for cataract surgery

e The participants' stages of disease ranged from no evidence of AMD in either eye, to advanced AMD with vision loss in
one eye but good vision (at least 20/30) in the other eye.

¢ Eyes had media that were sufficiently clear to obtain adequate-quality stereoscopic fundus photographs of the macula.

Exclusion Criteria ¢ Eyes with the end point (4 or 5) at baseline were excluded from the analysis.
¢ Individuals with intake < 600 were excluded from the analysis and, men and women with total caloric intake 24200 or
23200, respectively, were excluded from the analyses.

Diagnostic criteria Eyes were assigned a grade of no AMD, early, intermediate, or two different forms of advanced or late stage AMD based
on the 5 Stage Clinical Age-Related Maculopathy Grading System (CARMS), in order to combine central and non-central
GA into one grade, and to separate NV as a separate grade, regardless of visual acuity.

Grades were defined as follows based on fundus and examination data:

Neovascular disease, or grade 5, if there were any definitive signs of neovascular AMD such as haemorrhagic
retinal detachment, haemorrhage under the retina or retinal pigment epithelium, or subretinal fibrosis;
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Geographic atrophy, or grade 4 if there was geographic atrophy either in the centre grid or anywhere within the grid and
had no record of haemorrhage;

Large drusen (2125um) were assigned to grade 3;
Intermediate drusen (63—124um) were assigned to grade 2, as long as there were no signs of advanced AMD;
No drusen or only a few small drusen (<63um) were assigned to grade 1.
Progression was defined as either eye progressing from a grade 1, 2, or 3 to grade 4 (GA), at any point in time. Eyes with
the end point (4 or 5) at baseline were excluded from the analysis. Follow-up ended when an eye progressed to GA. Eyes
that had no record of GA were censored when they reached grade 5
Patient characteristics AREDs cohort
(n=2914)
Age, y, n
<65: 565
65-74: 1899
275: 450

Sex
Female: 1648
Male: 1266

Ethnicity- not described

Baseline characteristics of the sample used for this study were not described.

Predictors/risk factors and Risk factors under study:

effect estimates Demographic (age and sex), behavioural (BMI, smoking, antioxidant status), and dietary information at baseline was
obtained from dbGAP. Antioxidant treatment was defined as “yes” for subjects in the antioxidants alone or the antioxidants
plus zinc groups, and “no” for subjects in the placebo or the zinc groups. Antioxidant treatment groups were
randomly assigned in the AREDS clinical trial. Diet data were obtained from food frequency questionnaires (FFQs),
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including measurements of total fat, saturated fat, total polyunsaturated fatty acids, monounsaturated fat, docosahexaenoic
acid (DHA), eicosapentaenoic acid (EPA), combined long chain polyunsaturated fatty acids DHA and EPA, linolenic, and
linoleic acid (an omega-6 fatty acid).

Models were adjusted for the following factors: baseline AMD status, genetic, environmental, demographic, and dietary fat

intake.

Outcomes Hazard ratios (HR) and 95% confidence intervals (Cl) for progression to geographic atrophy in individual eyes

Analysis used Cox proportional hazards model

Length of follow up Up to 12 years of follow up

Missing data handling/loss to  Unclear (none described)

follow up

Results Multivariate Associations Between Dietary Fats and Progression to Geographic Atrophy, hazard ratios, (95% confidence
intervals)

Total Fat (g)

Quintile 1: 1.0

Quintile 2: 1.14 (0.82 — 1.59)
Quintile 3: 0.99 (0.70 — 1.39)
Quintile 4: 1.54 (1.13 - 2.11)
Quintile 5: 1.18 (0.85 — 1.64)

Saturated Fat (g)

Quintile 1: 1.0

Quintile 2: 1.09(0.78 — 1.51)
Quintile 3: 1.42 (1.03 — 1.95)
Quintile 4: 1.18 (0.85 — 1.64)
Quintile 5: 1.19 (0.87 — 1.64)

Monounsaturated Fat (g)
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Quintile 1: 1.0

Quintile 2: 1.37 (0.98 — 1.91)
Quintile 3: 1.22 (0.86 — 1.71)
Quintile 4: 1.38 (0.99 — 1.94)
Quintile 5: 1.47 (1.05 — 2.05)

Total Polyunsaturated Fatty Acids (g)
Quintile 1: 1.0

Quintile 2: 0.95 (0.68 — 1.33)

Quintile 3: 1.10 (0.80 — 1.52)

Quintile 4: 1.34 (0.97 —1.85)

Quintile 5: 1.13 (0.82 — 1.55)

Omega-3 Fatty Acids
Eicosapentaenoic Acid (EPA)(g)
Quintile 1: 1.0

Quintile 2: 0.92 (0.65 — 1.30)
Quintile 3: 1.16 (0.86 — 1.58)
Quintile 4: 1.00 (0.71 — 1.39)
Quintile 5: 0.84 (0.59 — 1.18)

Docosahexaenoic Acid (DHA)(g)
Quintile 1: 1.0

Quintile 2: 0.99 (0.73 — 1.36)
Quintile 3: 1.14 (0.84 — 1.53)
Quintile 4: 0.93 (0.68 — 1.27)
Quintile 5: 0.72 (0.52 — 1.01)

DHA + EPA (g)
Quintile 1: 1.0
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Quintile 2: 0.98 (0.70 — 1.38)
Quintile 3: 1.20 (0.88 — 1.64)
Quintile 4: 0.91 (0.64 — 1.29)
Quintile 5: 0.79 (0.55 — 1.12)

Linolenic Acid (g)

Quintile 1: 1.0

Quintile 2: 0.90 (0.64 — 1.23)
Quintile 3: 1.02 (0.74 — 1.42)
Quintile 4: 1.06 (0.77 — 1.47)
Quintile 5: 1.08(0.80 — 1.46)

Omega-6 Fatty Acids
Linoleic Acid (g)

Quintile 1: 1.0

Quintile 2: 0.98 (0.70 — 1.37)
Quintile 3: 1.04 (0.75 — 1.44)
Quintile 4: 1.36 (0.99 — 1.87)
Quintile 5: 1.11 (0.81 — 1.53)

Arachidonic Acid (g)

Quintile 1: 1.0

Quintile 2: 0.92 (0.67 — 1.26)
Quintile 3: 0.85 (0.62 — 1.17)
Quintile 4: 0.91 (0.66 — 1.25)
Quintile 5: 0.84 (0.62 — 1.14)

Hazard ratios adjusted for: baseline grade, demographic and environmental characteristics: age, gender, education,
smoking, antioxidants and body mass index

Limitations Quality assessment criteria for prognostic studies as outlined in:
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Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). UNSURE

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). UNSURE

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). YES

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES

Country/ies where the study  USA
was carried out

Study type Prospective cohort study
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Aim of the study To determine whether clinical tests of ocular function and macular appearance independently can help to predict which
patients with unilateral neovascular age-related AMD will have a choroidal neovascular membrane develop in their fellow
eye.

Study dates Published 1997
Data collected 1990 to 1995

Source of funding Grants from National Eye Institute, the Foundation for Fighting Blindness and the Massachusetts Lions Eye Research
Fund, Inc.

Number of patients 127 patients with unilateral neovascular AMD

Inclusion Criteria ¢ Snellen visual acuity of 20/60 or better in the fellow eye with sufficiently clear media to allow adequate visualisation of the

fundus.

e The presence of a choroidal neovascular membrane in the macular of the affected eye
e Macular drusen in both eyes
¢ No sign of other retinal disease
Exclusion Criteria o Bilateral dry AMD
e Bilateral Neovascular AMD
¢ Choroidal neovascularisation associated with high myopia
Diagnostic criteria On the study eye, best corrected visual acuity was measured using a Snellen chart.
Mucular visual field was assessed by letter recognition perimetry
Foveal glare recovery time was assessed by photostress testing
Foveal electroretinograms were recorded with a hand-held stimulator ophthalmoscope.

Measurements of ocular function, biomicroscopy and direct and indirect ophthalmoscopy were performed and photographs
of each macular were obtained.

Fluorescein angiography was performed if a recent one was unavailable. Or if the fundus showed recent changes that could
be attributable to choroidal neovascularisation.

Patient characteristics Age: median 74 years
Gender: 57 men, 70 women
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Ethnicity: not described
Predictors/risk factors and Risk factors assessed were: age, spherical equivalent, glare recovery time, focal electroretinal implicit time, No. of large
effect estimates drusen (quartiles 1-4), macular appearance grade.

Prognostic factors entered into the analysis were: age, body mass index, blood pressure, spherical equivalent, Snellen
acuity, STDRS acuity, number of visual field defects, glare recovery time, foveal electroretinogram amplitude, foveal
electroretinogram implicit time, and grade of macular appearance.

Outcomes Relative risk of developing a choroidal neovascular membrane.
Length of follow up 4.5 years follow up
Follow up visits every 6 months
Missing data handling/loss to 93 people from the initial 127 had been lost to follow up and were censored by the end of 4.5 years.
follow up
Results Relative risk of choroidal neovascular membrane
Age, vy, continuous (95% confidence intervals)
RR: 1.08 (1.02-1.14)

No. of large drusen, quartile (95% confidence interval)
Quartile 1: reference
Quartile 2: 2.09 (0.66-7.84)
Quartile 3: 0.83 (0.20-3.52)
Quartile 4: 3.25 (1.11-11.75)
Limitations Quality assessment criteria for prognostic studies as outlined in:
Assessing bias in studies of prognostic factors
Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNSURE
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Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). NO

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). YES

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). NO

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES

Country/ies where the study USA
was carried out

Study type Prospective cohort study

Aim of the study To advise patients with a high risk for advanced forms of AMD about preventive measures through our evaluation of the
relationship between dietary alterations and the progression of early or intermediate AMD to the advanced stages of the
disease associated with visual loss.

Study dates Between July 1989 and May 1998,
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Source of funding This study was supported by grants from the Foundation Fighting Blindness Inc, Owings Mills, Md; the Massachusetts Lions
Eye Research Fund Inc, Northboro; Research to Prevent Blindness Inc, New York, NY; the Epidemiology Unit Research
Fund, Massachusetts Eye and Ear Infirmary, Boston; and a Lew R. Wasserman Merit Award from Research to Prevent

Blindness.
Number of patients 397 people were eligible for enrolment
366 (92%) enrolled
n=261
Inclusion Criteria ¢ Patients with AMD, seen for examination at the Massachusetts Eye and Ear Infirmary, Boston.

o Other inclusion criteria included willingness to participate in a long-term study that involved annual dilated eye
examinations and fundus photography.

Exclusion Criteria e Unable to speak English
¢ Decreased hearing or cognitive function such that they would not be able to understand a health status and dietary
interview.
Diagnostic criteria Stereoscopic colour fundus photographs of the macula were obtained.

They used a 5-grade classification scale of AMD, modified from the Age-Related Eye Disease Study grading system.
Macular characteristics were graded within a 3000-um radius centred on the foveal centre. Eyes with extensive

small drusen (15 small drusen; 63 pm), non-extensive intermediate drusen (20 drusen; 63 ym but 125 um), or

pigment abnormalities associated with AMD were assigned a grade of. Eyes with extensive intermediate or large (125-um)
drusen were assigned a grade of 3. Eyes with geographic atrophy received a grade of 4. If there was evidence of retinal
pigment epithelial detachment or choroidal neovascular membrane, a grade of 5 was assigned. Eyes received a grade of 1
if none of these signs was present. Advanced AMD is defined as grades 4 and 5.

To evaluate intergrader reliability, fundus photographs of participants with at least 3 years of follow-up (n=222) were sent to
the Wisconsin Fundus Photographic Reading Center, Madison, for detailed age-related maculopathic grading.

Patient characteristics Subjects were aged 60 years and older, were primarily white (99.9%), and had at least 1 eye with a best corrected visual
acuity of 20/200 or better and non-exudative AMD.
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Predictors/risk factors and
effect estimates

Outcomes

Analysis used
Length of follow up

Missing data handling/loss to
follow up

Results

© NICE 2018. All rights reserved.

Risk factors under study include: intake of nuts, fish, meat, saturated and unsaturated fat and processed baked goods.
Multivariable analysis was adjusted for: age-sex group adjusted for age-sex group (men aged 60-69 years, men aged 70-79
years, men aged =80 years, women aged 60-69 years, women aged 70-79 years, women aged 280 years), log energy
(continuous), log carotenoid intake (continuous), initial AMD grade (categorical), and education (at least less than high
school).

Relative Risks for Progression to Advanced Age-Related Macular Degeneration by Quartiles of Fat Intake

Relative Risks for Progression to Advanced Age-Related Macular Degeneration by Energy-Adjusted Quartiles of Various
Types of Saturated and Unsaturated Fat

Relative Risks for Progression to Advanced Age-Related Macular Degeneration by Frequency of Fish Intake

Relative Risks for Progression to Advanced Age-Related Macular Degeneration According to Intake of Select Food Groups:
high fat dairy; meat, processed baked goods.

Relative Risks for Progression to Advanced Age-Related Macular Degeneration According to Intake of Nuts
The principal method of analysis was the Cox proportional hazards model.

Average follow up time was 4.6 years

Of the 366 participants enrolled 36 were not considered for analyses because of:

Inability to complete the initial study examination (n=>5),

Lack of follow-up data (n=17),

Lack of 1 or more primary independent variables (n=14)

Nineteen individuals (7%) were lost to follow-up because of unwillingness to return for additional follow-up examinations.

These individuals did not differ significantly from the remaining participants (n=242) with regard to age or
education; however, significantly more women were lost to follow-up
(10%) compared with men (3%).

Relative Risks for Progression to Advanced Age-Related Macular Degeneration by Quartiles of Fat Intake: (95% confidence
intervals)
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Total fat

1st quartile: 1.0

2nd quartile: 1.27 (0.63-2.53)
3rd quartile: 2.29 (1.08-4.88)
4th quartile: 2.90 (1.15-7.32)

Animal fat
1st quartile: 1.0

2nd quartile: 0.81 (0.41-1.57)
3rd quartile: 1.14 (0.55-2.37)
4th quartile: 2.29 (0.91-5.72)

Vegetable fat
1st quartile: 1.0

2nd quartile: 1.64 (0.86-3.13)
3rd quartile: 2.27 (1.12-4.59)
4th quartile: 3.82 (1.58-9.28)

Saturated fat
1st quartile: 1.0

2nd quartile: 0.97 (0.49-1.93)
3rd quartile: 1.46 (0.66-3.20)
4th quartile: 2.09 (0.83-5.28)

Monounsaturated fat
1st quartile: 1.0
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2nd quartile: 1.27 (0.65-2.45)
3rd quartile: 2.13 (1.03-4.43)
4th quartile: 2.21 (0.90-5.47)

Polyunsaturated fat
1st quartile: 1.0

2nd quartile: 1.57 (0.82-3.02)
3rd quartile: 1.90 (0.94-3.84)
4th quartile: 2.28 (1.04-4.99)

Transunsaturated fat

1st quartile: 1.0

2nd quartile: 1.67 (0.83-3.36)
2nd quartile: 3.22 (1.63-6.36)
3rd quartile: 2.39 (1.10-5.17)

Relative Risks for Progression to Advanced Age-Related Macular Degeneration by Frequency of Fish Intake (95%
confidence intervals)

Number of servings of fish a week
<1:1.0

1: 1.30 (0.78-2.16)

>2: 0.88 (0.49-1.60)

Relative Risks for Progression to Advanced Age-Related Macular Degeneration by type of food group (95% confidence
intervals)
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High-fat dairy

1st quartile: 1.0

2nd quartile: 2.08 (1.09-3.97)
3rd quartile: 1.80 (0.96-3.38)
4th quartile: 1.91 (0.98-3.73)

Meat

1st quartile: 1.0

2nd quartile: 1.75 (0.91-3.34)
3rd quartile: 1.62 (0.81-3.24)
4th quartile: 2.09 (0.98-4.47)

Processed baked goods

1st quartile: 1.0

2nd quartile: 1.21 (0.69-2.26)
3rd quartile: 2.02 (1.06-3.85)
4th quartile: 2.42 (1.21-4.84)

Relative Risks for Progression to Advanced Age-Related Macular Degeneration by number of servings of nuts per
week (95% confidence intervals)

<1:1.0
1: 0.69 (0.40-1.17)
22: 0.60 (0.32-1.02)

Above risk ratios adjusted for Adjusted for age-sex group (men aged 60-69 years, men aged 70-79 years, men aged 80
years, women aged 60-69 years, women aged 70-79 years, women aged 80 years), education (high school vs high school),
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smoking (current, past, or never), body mass index (25, 25-29.9, or 30), systolic blood pressure, cardiovascular disease, log

energy (continuous), protein intake (quartile), energy-adjusted log beta carotene intake (continuous), alcohol

intake (continuous), physical activity (continuous, mean number of times per week of vigorous activity), and initial age-

related macular degeneration grade (categorical), total intake of energy-adjusted log zinc, vitamin C, and vitamin E.
Limitations Quality assessment criteria for prognostic studies as outlined in:

Assessing bias in studies of prognostic factors

Jill A. Hayden, DC, PhD; Danielle A. van der Windt, PhD;

The study sample represents the population of interest on key characteristics, sufficient to limit potential bias to the results
(study participation). UNCLEAR

Loss to follow-up (from sample to study population) is not associated with key characteristics, sufficient to limit potential bias
(i.e., the study data adequately represent the sample) (study attrition). PARTLY

Prognostic factors of interest are measured appropriately in study participants to sufficiently limit potential bias (outcome
measurement). YES

Outcome measured appropriately accounted for, limiting potential bias with respect to the prognostic factor of interest
(confounding measurement and account). YES

Important potential confounders are appropriately accounted for, limiting potential bias with respect to the prognostic factor
of interest (confounding measurement and account). YES

The statistical analysis is appropriate for the design of the study, limiting potential for presentation of invalid results
(analysis). YES
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Country/ies where the study USA
was carried out

Study type Prospective cohort study

Aim of the study To advise patients with a high risk for advanced forms of AMD about preventive measures through our evaluation of the
relationship between different variables and the progression of early or intermediate AMD to the advanced stages of the
disease associated with visual loss.

Study dates Between July 1989 and May 1998

Source of funding This study was supported by grants from the Foundation Fighting Blindness Inc, Owings Mills, Md; the Massachusetts Lions
Eye Research Fund Inc, Northboro; Research to Prevent Blindness Inc, New York, NY; the Epidemiology Unit Research
Fund, Massachusetts Eye and Ear Infirmary, Boston; and a Lew R. Wasserman Merit Award from Research to Prevent

Blindness.
Number of patients 397 people were eligible for enrolment
366 (92%) enrolled
n=261
Inclusion Criteria ¢ Patients with AMD, seen for examination at the Massachusetts Eye and Ear Infirmary, Boston.

o Other inclusion criteria included willingness to participate in a long-term study that involved annual dilated eye
examinations and fundus photography.

Exclusion Criteria e Unable to speak English
¢ Decreased hearing or cognitive function such that they would not be able to understand a health status and dietary
interview.
Diagnostic criteria Stereoscopic colour fundus photographs of the macula were obtained. They used a 5-grade classification scale of AMD,

which we modified from the Age-Related Eye Disease Study grading system. Macular characteristics were graded within a
3000-pum radius centred on the foveal centre. Eyes with extensive small drusen (15 small drusen; 63 ym), non-extensive
intermediate drusen (20 drusen; 63 ym but 125 ym), or pigment abnormalities associated with AMD were assigned a
grade of. Eyes with extensive intermediate or large (125-um) drusen were assigned a grade of 3. Eyes with geographic
atrophy received a grade of 4. If there was evidence of retinal pigment epithelial detachment or choroidal neovascular
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membrane, a grade of 5 was assigned. Eyes received a grade of 1 if none of these signs was present. Advanced AMD is
defined as grades 4 and 5.

To evaluate intergrader reliability, fundus photographs of participants with at least 3 years of follow-up (n=222) were sent to
a reading centre for detailed age-related maculopathic grading.

Patient characteristics Subjects were aged 60 years and older, were primarily white (99.9%), and had at least 1 eye with a best corrected visual
acuity of 20/200 or better and non-exudative AMD.

Predictors/risk factors and Risk factors under study include: BMI, Physical activity, smoking, Cardiovascular disease

effect estimates Multivariable analysis was adjusted for: age-sex group (men aged 60-69 years, men aged 70-79 years, men aged 80 years,

women aged 60-69 years, women aged 70-79 years, women aged 80 years), education (high school vs high school),
smoking (current, past, or never), body mass index (25, 25-29.9, or 30), systolic blood pressure, cardiovascular disease, log
energy (continuous), protein intake (quartile), energy-adjusted log beta carotene intake (continuous), alcohol

intake (continuous), physical activity (continuous, mean number of times per week of vigorous activity), and initial age-
related macular degeneration grade (categorical), total intake of energy-adjusted log zinc, vitamin C, and vitamin E.

Outcomes Relative Risks for Progression of AMD using measures of BMI, Physical activity, smoking, Cardiovascular disease
Analysis used Cox proportional hazards model
Length of follow up Average follow up time was 4.6 years

Missing data handling/loss to  Of the 366 participants enrolled 36 were not considered for analyses because of:
follow up Inability to complete the initial study examination (n=5),

Lack of follow-up data (n=17),

Lack of 1