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1.1 OVERVIEW

Age-rdaed macular degeneration is the number one cause of irreversible blindness in the United States
and ismore prevaent in older, Caucasian women. Although there have been severa studies on the
incidence of ARM, none of these studies has been able to provide accurate estimates on the incidence of
late ARM and/or the progression of ARM in the oldest old, those individuas over 80 years of age,
because of the limited sample Szesin these sudiesin this age group. The population in the Study of
Osteoporotic Fractures (SOF) is an appropriate cohort in which to evauate the incidence of late ARM
and progression of ARM, because the mean age of the women at the re-examination will be 84.4 years of
age and the sampleis mainly Caucasan. The proposed research study aims to determine the incidence of
late ARM, the rate of progression of ARM, and the association of specific risk factors such as prior
cataract surgery with late ARM and the progresson of ARM in ederly women. In addition, it amsto
determine the impact of late ARM on vison-targeted hedth-rdated quality of life and to determine
whether or not an association exists between the progression of ARM and the risk of falling and hip/non-
spine fractures. In 1997 to 1998 (Vigt 6), 5,482 women had an eye examination that consisted of a
medica and ocular history, nine questions from the Nationd Eye Indtitute Visud Function Questionnaire
(NEI-VFQ), and measurements of visud acuity, contrast sengitivity, periphera vison and imaging of their
lenses and fundi of both eyes through dilated pupils. Approximatey 4.5% of these women have
photographicaly vaidated late ARM, 41.5% have early ARM, and 54% have no ARM or hard drusen
only. In the proposed re-examination, we will update their medical and ocular history and ask them the
nine questions from the NEI-VFQ. The eye examination will consst of measurements of visua acuity
using Balley-Lovie targets with habitua correction, contrast sengtivity testing, autorefraction, and
measurement of intraocular pressure. After dilation, photographs of the fundi will be taken. All of these
datawill be usad to determine the incidence of macular degeneration in older women. All film from fundus
photography will be forwarded to the Senior Photographer, Colleen Gillis, whom will have the film
developed and will monitor data quality. The UCLA Reading Center will establish a photographic archive
for SOF, from which the incidence of AMD will beassessed.  These photographs and the relevant
photographs from 1997 to 1998 will be graded for ARM with the Wisconsin Age-Related Maculopathy
Grading System (WARMGS) in a masked fashion o that the readers do not know which filmis from
which vigt. The Universty of Wisconsin will dso grade the fundus photographs on 30% of the eyes with
ARM and 10% of the total sample. Thiswill dlow the identification of women in SOF who have had
progression of their ARM and developed late ARM since 1997 and 1998.
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1.2 ORGANIZATION

1.2.1 UCLA Coordinating Center

AnnelL. Coleman, MD, PhD, PI Carol M. Mangione, MD, M SPH, Co-PI
Director: SOF-Eye Reading Center UCLA School of Medicine, Div. of GIM
Jules Stein Eye Indtitute, Rm. 2-118 Box 951736

100 Stein Plaza Room B-551, Factor Building

Los Angeles, CA 90095-7004 Los Angeles, CA 90095-1736

Phone (310) 825-5298 Phone (310) 794-7280

FAX (310) 206-7773 FAX (310) 206-0719

E-mail: colemana@ucla.edu E-mail: cmangione@mednet.ucla.edu

coleman@jsai.ucla.edu

Margarita Gonzalez, Program Director Donald Fong, MD, Retina Specialist
Jules Stein Eye Indtitute 1011 Badwin Park Blvd.

100 Stein Plaza, Rm. 2-118 Badwin Park, CA 91706

Los Angeles, CA 90095-7004 Telephone: (626) 851-6105

Phone (310) 794-4455 FAX: (626) 851-6106

FAX (310) 206-7773 Emall: dsfong@scal.kp.org

E-mail: gonzalez@jsai.uclaedu

Colleen Gillis, Senior Photogr apher VeraUrias, Administrative Assistant
Advanced Vision Jules Stein Eye Indtitute

2100 W. State Road 434, Suite 1020 100 Stein Plaza, Room 2-118
Longwood, FL 32779 Los Angeles, CA 90095-7004
Telephone: (407) 389-0800 Telephone: (310) 825-5298

Emal: cpgillis@hotmail.com Emal: urias@jsai.ucla.edu

Fe Yu, PhD, Statigtician Rick Kratz, MD, Reading Center Grader
100 Stein Plaza, Room 2-118 100 Stein Plaza, Room 2-118

Los Angeles, CA 90095-7004 Los Angeles, CA 90095-7004
Telephone: (310) 794-4455 Telephone: (310) 794-4455
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FAX: (310) 206-7773 FAX: (310) 206-7773
Emal: fyu@uclaedu Emdl: kratz@jsai.ucla.edu

PI’sand Project Coordinator for Clinical Centers:

Jane Cauley, Dr. PH Loretta Harper

Universty of Attsburgh Mon Valey Hedth CenterA524
Graduate School of Public Hedlth Eastgate #15

130 DeSoto Street Monessen, PA 15062
Rittsburgh, PA 15261 Phone (724) 684-7425
Phone (412) 624-0218 FAX (724) 684-7427

FAX (412) 624-7397 Email: |harper@imap.pitt.edu

Emall: jcauley@imap.pitt.edu

KristineE. Ensrud, MD, MPH Eileen Mitson
Minnegpolis VA Medica Center Epidemiology Clinica Research Center
One Veterans Drive 1100 Washington Avenue South
Dept. Of Medicine Suite 201
Minneapolis, MN 55415 Minneapolis, MN 55415
Phone (612) 626-9199 Phone (612) 626-8920
FAX (612) 626-9509 FAX
Emal: ensru001l@tc.umn.edu Emal: mitson@epi.umn.edu
Marc C. Hochberg, MD Lisa M ackel
Univergty of Maryland Osteoporogs Clinic
Divison of Rheumatology Caton Crossing Professona Building
10 South Pine Street, MSTF 8-34 3350 Wilkens Avenue, Suite 201
Bdtimore, MD 21201 Bdtimore, MD 21229
Phone (410) 706-6474 Phone, PVT (410) 525-3580
FAX (410) 706-0231 Phone (410) 646-2181
Emall: mhochber@umaryland.edu FAX (410) 525-3511
Emal:
TeresaHillier, MD, M S Mary Rix
Kaiser Center for Health Research Kaiser Center for Health Research
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3800 North Center Drive 3800 North Center Drive
Portland, OR 97227 Portland, OR 97227

Phone (503) 335-2478 Phone (503) 335-6783

FAX (503) 335-2424 FAX (503) 335-2424
Emal: teresahillier@kpchr.org Emal: Mary.M.Rix@kpchr.org
Steve Cummings, MD Katie Stone, PhD

SOF Coordinating Center SOF Coordinating Center
UCSF UCSF

74 New Montgomery Street, Suite 600 74 New Montgomery Street, Suite 600
San Francisco, CA 94105 San Francisco, CA 94105
Phone (415) 597-9114 Phone (415) 597-9252

Fax (415) 597-9213 FAX (415) 597-9213
Email: scummings@psg.ucs.edu Emall: kstone@psg.ucsf.edu
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PROCEDURES FOR OCULAR EXAMINATIONS

21 INTRODUCTION

The purpose of the eye examination isto determine whether there is evidence of age-related macular
disease. During the examination, the examiner will perform visud acuity testing, contrast sengitivity testing,
intraocular pressure measurement, and photography after dilation. Photographs of the fundus or back of
the eye will be taken using a Canon non-mydriatic camera

In alarge sudy such asthis, thereis great opportunity for potentia errors to become manifest. Thisis
particularly true when more than one examiner participatesin the sudy. Asyou are dl wdl aware from
previous examinations in the Study of Osteoporatic Fractures, a subject examination performed as part of
asudy must be conducted in a different fashion and different frame of mind than adlinica office
examination.

A study subject must be examined according to a set procedure that cannot vary from subject to subject
or with time. The technique of examination and criteriafor filling out the examination forms must be
identica for dl examiners participating in the study. The protocol must be drictly followed and extreme
care must be taken in examining the subject. It is recommended that the protocol be reviewed
periodicaly to keep these points fresh in your memory. The protocol is necessarily long in order to
maintain consstency and reduce examiner variability, and to provide areference guide as you begin to
collect data

When filling out the forms, please use blue or black ink. Please do not use ether pencil or red ink. In
most instances, data recording involves writing the appropriate code for each item being assessed in the
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proper box. When errorsin the recording are made, do not write over the initia entry, but crossit out
and write the new entry above or to the Sde. If an entry becomes too confusing for the coder to
understand, make a comment to the sde of the box describing the correct entry.

2.1.1 Introduction for Participants

Subjects should be told to wear the eyeglasses they usudly wear for driving or watching TV
(distance activities). If they wear contact lenses and their distance glasses have not been recently
changed, they should wear their contact lenses. Subjects who have had recent eye surgery should
be encouraged to participate at least 30 days after their surgery. Pleaseremind all subjectsto
bring their eyeglasses.

2.1.2 Backup Examiners

Backup examiners should do the complete exam on at least one subject aweek so that he/she
maintains hisher kills.

2.2 SUBJECT IDENTIFICATION

The subject’ s SOF record number, date of birth, date of examination and place of examination will be
filled in when the subject isfirst registered for the eye examination. Make sure that the visit ismarked asa
home vist or adinic vidgt on the Vigt 8 Checklist (Page O of the dinic vigt forms).

Prior to beginning the exam, the examiner will determine the status of both eyes by asking the following
questions, which are included in depth on the vison interview, ocular history and medication forms (p.2-

5):

Vison Interview

1.

SR

At present time, would say your eyesight (with glasses or contact lenses, if you wear them) is
excdlent, good, fair, poor, or very poor, or are you completely blind?

How much of the time do you worry about your eyesight?

Areyou currently using eye drops in your eye for any reason?

Have you ever used eye drops prescribed by a doctor to lower the pressure in your eyes?
Have you ever been hit in the eye with afist or an object?

The ne<t questions are about how much difficulty, if any, you have doing cartain activities while wearing

your glasses or contact lenses, if you use them for this activity.

6.
7.

8.

How much difficulty do you have reading ordinary print in newspapers?

How much difficulty do you have doing work or hobbies that require you to see well up close,
such as cooking, sawing, fixing things around the house, or using hand tools?

Because of your eyesight, how much difficulty do you have going down steps, stairs, or curbs, in
dim light or a night?

How much difficulty do you have driving during the daytime in familiar places?
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10. Areyou limited in how long you can work or do other daily activities such as housework, child
care, school, or community activities because of your vison?

11. Because of your eyesght, how much difficulty do you have noticing objects off to the Sde while
you are waking dong?

12. Because of your eyesght, how much difficulty do you have finding something on a crowded
shdf?

Ocular History
1. Hasadoctor ever told you that you had any of the following?
a Caaracts?
al. Cataract extraction (surgery)?
a2. Combined cataract/glaucoma surgery?
a3. If YESto b or ¢, during cataract surgery was anew lens placed in your eye?
. Y ag capsulotomy or treatment for 2™ cataract in the same eye?
Glaucoma?
Macular degeneration?
Uvaetis (inflanmétion of the eye)?
Stroke or hemorrhage of the eyes?
Diabetesin the eyes?
g. Blind eye?
1. Haveyou ever had eye surgery or laser treatment other than cataract surgery?
a. Laser surgery for diabetes?
b. Laser surgery, photodynamic therapy or other procedures for macular degeneration?
c. Glaucomasurgery, including laser surgery for glaucoma?
d. Reinasurgery?
e
f.

0 Q0o

Corned graft or trangplant?
Refractive surgery (a procedure that allows you to either not wear glasses, or to wear less
powerful ones)?

g. Enudedtion (removd of eye)?

h. Other eye surgery?

Please be sure to return to the Vision Checklist (Page 1 of the forms) and mark your rating of the ocular
history and any comments you fed arerdlevant. |f the subject is not sure of the date and year of surgery
or diagnosis date ask to give thair best guess.

2.2.1 Letter Literacy Test May Belgnored

23 BAILEY-LOVIE VISUAL ACUITY TESTING
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a [lumingtion: It isimportant that al of the vison tests be performed in areas of UNIFORM
illumination, eg., no arupt changesin illumination or shadows when moving afew feet or
changing orientation. Diffuse naturd light, fluorescent light or a combination of the two is
best. The chart luminance test should result in aluminance reading of 50-70 ft-Lamberts
(10.4 10 11.0) on the Sekonic Zoom Meter for each of the two tests performed in the
office. Thelight meter should be used to standardize chart luminance. If naturd light
levels vary consderably during the day or from day to day you should check luminance
levels for each participant. If the luminance levels are stable you may check it once each
morning before the first participant. The spatia relaion of the targets to the subject
should be positioned in such away asto minimize glare on target surfaces. Determine
the optimal positioning through trid and error under arange of naturdly varying light
conditions.

b. Digance: Thetest isadministered with the subject seated 10 feet from the target. This
distance should be marked on the floor with tape. Measure from the target to the middle
of the chair.

C. Glasses: Acuity istested with habitua correction for distance vison.

Before testing vision, ask the subject if she normally wears glasses, or contact lenses, or both for
distance vison. (Probes. “Do you wear glasses to see things far away, like when you goto a
movie theater or when you driveacar?’) If she answersthat she has glasses for distance but sees
better without them, distance tests should be performed with her wearing her glasses. When
scheduling subjects for vidits, remind them to bring or wear the glasses that they use most often for
distancevison. If she wears glasses, please identify if she wears distance only, bifocals, or no line
bifocals (trifocd's, progressives, or any multifocal eyeglasses will be marked as“bifocds” or “no
linebifocas’ on the form [p. 17]).

2.3.1 Visual Acuity (Bailey-Lovie Visual Acuity Charts)
Introduction:

The Bailey-Lovie visud acuity letter charts incorporate the following features:

a.  geometric progression of letter size;

b. near equd legibility of dl lettersin the chart;

c. each row has the same number of letters (5);

d. between row spacing isequd to the height of the lettersin the smaler row;
e. letter gpacing isequd to one letter width.

These features ensure that the visua acuity task is essentidly the same for al letter Sizes so that the
angular 9ze of the lettersis the only parameter that differs, which determines the visua acuity
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score. This combined with letter size progresson on auniform logarithmic scae, dlows for acuity
testing at optiona non-standard distances determined by the progression of letter Szes. We are
assessing acuity at 10 feet. The Size of the chart is reduced to produce standard scores at this
critical viewing disance. (SeeBailey IL, Lovie JE. New design principles for visud acuity |letter
charts. Am JOptom Physiol Optics 53(11): 740-745, 1976.)

232
a

b.
C.

233

Equipment

Bailey-Lovie Letter Chart

Occluder

The Sekonic Zoom meter will be usad to test illumination in the office (Home Vigts will
not require checking the lighting for the visua acuity chart because it is alighted Goodlight
box).

Please use the ingtructions for the Sekonic Zoom meter:

M easur ement Procedures
At dl times, check the vison in the right eyefirg.

The target should be placed at gpproximately the eye level of seated subjects. Seat
subject on straight-backed chair, 10 feet from the midline of the body target.

If the subject wears glasses (bifocas or regular glasses) for distance viewing, such as
driving, walking or at atheater, test her vison with her wearing her glasses. If she only
wears glasses (bifocas or regular) when she reads, test distance vision at 10 feet without
glasses. Tedt contact lens wearers with their lenses on the eyes. If a subject saysthat she
wears glasses but sees better without them, test WITH THEM (her “normd” dtate).

Ask the subject to hold the occluder so that her |eft eye s vison is blocked and only the
right eye can be tested. Then ask the subject to start reading the letters on the chart
garting with the row with the double bar, proceeding down the chart toward the smaller
letters. Say:

“Please read doud the letters on this chart, read from left to right. Don't squint and don't
lean forward. Start at the row with the double bar and read down as far as you can.”

If shereadstherow with the double bar without errors, then say:

“OK (begin/continue).”
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Asthe subject reads, keep arunning taly of the total number of letters missed by drawing
aline through the letters read incorrectly.

When it is gpparent that the subject is struggling (e.g. misses 2 |etters on arow or goes

very dowly) say:
“I want you to try reading the next row even if you just have to guess’?

If she misses 3 letters on any row, stop. If shesays, “That’sdl,” in the middle of arow,
have her guess at the rest of the row (unless she has dready missed 3 letters). Draw a
line through the first row not attempted.

| f she cannot read therow with the double bar without oneor moreerrors, then
say:

“How about the top row? Can you read that one?’

If she saysno or readsit with error, then test at 5 feet (low vison distance) usng the same
procedure. Be sureto record that you are testing at 5 feet on page 17 of the forms.

For subjects that cannot see the chart at 5 feet, you need to test their vison with your
fingers. Finger counting is tested by holding two or three fingers two feet from the subject
and should be recorded as 96. Hand motionsis tested by moving a hand back and forth
in front of the subject with the other eye occluded. This should be recorded as 97. Light
perception is tested by carefully occluding the fellow eye and directing the light of the
penlight at the subject’ s eye from about one-foot distance. This should be recorded as
98. No light perception should be recorded as 99 on page 17 in the location where it
says number of letters read correctly

REMEMBER TO RECORD THE NUMBER OF LETTERS READ CORRECTLY.
The number next to each line on the score sheet is the number of al the letters from the
top row to that row. So, if a subject attempted to read up to the line marked 40, she
read atotal of 40 letters. Compute the number of letters she read correctly by subtracting
the number of letters crossed off from the number on the last line read e.g. 40 -5 crossed
off = 35 correct.

For your informatiorn: with the Bailey-Lovie chart, the logarithm of minutes of arc (Log
MAR) is computed according to the formulaLog MAR = 1.1 - [(55n).02], wheren =
total letters missed. Snellen fraction equivaents can be obtained from the Log MAR scae
aong the sde of the chart. They can dso be obtained directly from the number of errors
and the testing distance. Y ou can tell the participants their acuity score in aform they will
understand by loceating it dong the sSde of the chart.
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J- The subject now holds the occluder so that the vision from the right eye isblocked. Steps
d-i arerepeated for the left eye.

Contrast Sensitivity
24.1 Equipment

VISTECH VCTS 6500 wall chart and the Sekonic L508 Zoom light meter. Mark the right and
left hand sdes of chart with alarge R and L, clearly visible to the subject.

2.4.2 Description

Vidon is generdly measured by acuity tests that determine the smalest detail that can be seen,
such as black letters on awhite background. However, our everyday visua world contains
objectsthat have varying levels of contrast (the level of black and white parts of an object and
background) and arange of Szes. Those objects must often be seen under visualy degraded
conditions such as nighttime, fog, or rain. Contrast sengitivity measurements are needed to
determine an observer’'s ability to see awide range of everyday objects under norma and visualy
degraded conditions. Because any object can be decomposed into a combination of smple
patterns, called sine waves, contrast sengitivity to Sine waves provides a generalized measure of
visud sengtivity to everyday objects.

The VISTECH contrast sengtivity test system, Mode 6500, uses highly controlled photographic
and printing techniques to present a series of Sne wave gratings at caibrated levels of contrast. In
amanner smilar to reading the typica acuity chart, the observer smply reports whether or not a
grating isvisble and if visble, a what orientation of al grating Szes. At the 10 foot distance, this
gpatid frequencies tested can be made higher or lower by smply changing viewing distance.

2.4.3 Illumination

The VCTSisdesigned so that it can accurately measure contrast sengtivity under norma room
illumination corresponding to a chart luminance of 50-70 ft-Lamberts. For consstent
measurement of contrast sengitivity, luminance must be kept constant from one area of the chart to
another, and from one test to the next.

244 Light Meter Instructions

1. Please use the ingructions with the Sekonic Zoom Meter.
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2. If your test area has significant naturd light, evauate chart illumination under avariety of
naturdly varying conditions to determine if additiond artificid light will sometimes be
needed, especidly at different times of day.

Administration

a At dl times measure the contrast senstivity in the right eye fird.

b. Pace chart system in an areawhere it receives uniform lighting. Shadows or glare on the
chart can affect contrast sengtivity measurement. To minimize glare, the chart should not
be facing awindow or have awindow directly behind it. Measure chart luminanceto
insure lighting conditions is within desrable limits (see Light Meter Instructions).

b. The subject should be seated 10 feet from the chart, with the middle of the chart around
eyelevel. TEST WITH GLASSES ON IF SHE WEARS GLASSES FOR
DISTANCE. Mark the appropriate circle on page 6 of the forms packet to describe the
subject’s glasses.

C. Tdl the subject: “Thistest measures your contrast sengtivity, or how well you are able to
see differencesin shades of dark and light. Y our ability to see these bars relates to how
well you see everyday objects.”

“Can you see the light and dark bars on the top, left patch, (A1)?" (If “no”, ask if she
can see CL. If unable to seethe bars on C1, then follow ingtructions for low vison.)
Then tell the patient that  “each row contains a different Sze bar pattern.”

“The bars will be danted dightly to the left, danted dightly to the right, and straight up.
Some patches are blank.” Use large motions to demondtrate this with your hand.

“Your task is to read across each row, garting a row A. Patch 1 and cdl out whether the
patch is pointing to the left, right, straight up and down or blank. Some of the patches are
very low in contrast and you may not see any bars in these patches. If thisisthe case,
samply answer ‘blank’. However, if you do see something in a patch, but you are not sure
which direction the bars are pointing, you are dlowed to guess.”

d. Scoring: Record the subject’ s response for each patch in the appropriate place on the

scoring sheet by drawing aline through those called out incorrectly. Circle the patch
number just before the first incorrect one on each line. Thisisthe score for that line.
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Point a each circle. Ask about every circle without stopping. Cross out the first one
missed then circle the one just before that. Continue testing on the next row until one circle
is missed, then cross that one out and circle the one before that was read correctly.

Repest for every row on the chart. Score each row before going on to the next.

e. Now test the left eye
f. Transpose the scores for both eyes from the worksheet to page 6 of the vison forms.

Low Vigon: If the subject cannot see the barsin patch C1, mark the box for low vision
on the scoring sheet and test at 5 feet.

For low vison, a quantitative measure of the subject’ s visud capability in terms of contrast
sengtivity isaccurately obtained at 5 feet. The spatid frequencies changein direct

proportion to distance. (For example, at a 5ft. viewing distance, the spatia frequencies
are.75, 1.5,3,6, and 9 cycles per degree).

25 PROCEDURE FOR OBJECTIVE REFRACTION USING THE HUMPHREY
AUTOREFRACTOR

Overview:

The Humphrey Automatic Refractor 530, 560, or 570 is an automatic instrument that provides afadt,

accurate objective refraction in seconds. The Automatic Refractor iseasy to use. The operator takes

only afew smple steps to dign the patient, and then the instrument’ s auto-tracking mechanism takes over.

A single push of the MODE button initiates the refraction cycle and prints the patient’ s prescription.

25.1 Objective Refraction

An objective refraction is a measurement of refractive error that requires no response from the
subject. The equipment makes an objective measurement.

An objective refraction may be performed using the READ sequence. READ permitsthe taking
of find acuities and the measurement of asngle eye.

a Set up the refractor.

1 If thisisthe firg refraction of the day, remove the dust cover and the lens cover.
Turn the refractor on.
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If thisis not the first refraction of the day, press CLEAR before beginning to
refract a new subject.

For every subject, clean the chin and forehead rest areas with an acohol swab.
Remove the top chin paper to expose afresh one.

b. Pogtion the subject.

1.

0.

Make sure the subject is seated comfortably with his or her chin and forehead
resting firmly in the subject support system. (The subject’s glasses should be of f
for the refraction.)

Use the chin rest knab to raise or lower the chin rest until the subject’ seyes are
lined up with the slver marker on the forehead re<t.

Sinceyou are usng READ, press Right Eye (R. EYE), to indicate that the right
eyeisto be tested fird.

Ask the subject to look at the acuity chart while you look at the subject’ seye
through the viewing window.

Use the control ball to position the blinking green dignment light in the middle of
the pupil and let go. The Refractor will then make an automatic vertex adjustment
for the subject. 'Y ou should observe that the instrument has positioned the green
light between the two yedlow lights.

Perform an Objective Refraction by pressng READ.

Once you have the refraction, then measure visua acuity and enter on the form for
the refraction. Subjects can only miss one letter in a given row to get credit for
that row. If the subject was successful at the 20/30 line, move down to the 20/25
and then to the 20/20 line. Record the results for the right eye.

When the Refractor has completed its measurement cycle, press PRINT. The
print out will show the visud acuity meassurements that you arrived a with the
subject. Be sure that you are on the row “best” read.

Record the refraction on the form for “ Autorefraction” (page 10).

To initiate the refraction for the |eft eye select the left eye, (L. EYE).

Repeat the same procedures, # 4-9, for the |eft eye.

Print the information, add the subject’ s sudy number and the date, keep the printout with the
visgon forms, but do not send the printouts to the UCLA CC.

SCRIPT for AUTOREFRACTOR
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, | would like you to remove your eyeglasses and place your chin in the chin

rest. You will be reading |etters from left to right. The machine will try to make your vison sharper
than your eyeglasses. We will first test your right eye.”

“Now, we will repesat the test for your |eft eye.”

26 PROCEDURE FOR MEASUREMENT OF INTRAOCULAR PRESSURES USING
THE MENTOR TONOPEN XL

Overview:

The Mentor Tonopen XL unit is a precison eectronic tonometer, which measures intraocular eye
pressures (IOP). The Tonopen is easy to use and can measure |OP rdigbly with minimd training. Itis
eadly portable and versatile. The accuracy of the Tonopen is equd to that of other electronic gpplanation
tonometers. It is correlated with Goldmann applanation tonometry and other measurements of intraocular

pressure.

Intraocular pressure is measured in both eyes using the Tonopen before the pupils are dilated.

2.6.1 Calibration check

a

The Tonopen isinternaly calibrated, thus the instrument calibration should be checked
only before the first use each day, after changing batteries, or after depressing the RESET
button.

If the previous cdibration was good, the LCD (the smdl window on the Tonopen that
displays messages) will briefly digplay “----" followed by “====" and a beep.

If the previous calibration was bad, then along beep sounds, followed by “CAL” and a
short beep. The display will then changeto “----" and another short beep will sound.

Hold the Tonometer verticaly with the probe tip pointing straight down.

Press and release the activation switch twice in rapid succession. Two begps will sound
and “CAL” will appear on the LCD.

Wait until a beep sounds and “UP’ gppears.

Quickly turn the Tonopen XL unit so that the probe tip is pointing straight up.
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Wait afew seconds. A second beep will sound indicating the end of the calibration
check.

Read the output on the LCD. If it says“Good” it was successful, if it says“bAd”,
calibration was not successful and you need to repest the process.

Subject Preparation

Ingtill one drop of the Ophthetic (topicd anesthetic) into the lower fornix of both eyes.
Avoid contact with lashes or lid margins.

Position the subject in front of afixation target (any item at eyelevd a least 3 ft away that
the patient can look at with the eye not being tested) to minimize eye movement.

Place afresh latex Ocufilm cover over the tono-tip for each subject. It is not necessary to
change it testing the eyes of the same subject.

Subject Examination

In order to measure the eye pressure of the right eye, you need to ingtruct the subject to
look &t the fixation target with the left eye.

Hold the Tonopen XL as you would a pencil.

Position yourself to facilitate viewing of the probe tip and subject’s cornea (the very front
of the eye). Centra corned contact is recommended.

Before making contact with the corneg, activate the Tonopen XL unit by depressing the
activation switch momentarily, then release.

The LCD will change to “====" and a beep will sound when the Tonopen XL isready to
take a measurement.

Once activated, touch the tip to the cornea lightly and briefly, and then withdraw. Repest
severd times. The corneal surface needs to be momentarily contacted; indentation is not
required and may lead to inaccurate readings.

A dick will sound and adigita 0P measurement will be displayed each time avdid
reading is obtained.
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h. After four (4) quick vaid readings are obtained by the tonopen, afind beep will sound
and the averaged measurement will gppear on the LCD aong with the single bar denoting
the amount of gatistical error (rdigbility). Record the information on page 11 of the vison
forms

I. Now, measure the eye pressure for the left eye and record the information on page 11 of
the vison forms,

J. Replace the Ocufilm tono-tip cover before using the Tonopen XL on another subject and
before storage.

K. Do not clean the Tonopen tip. See the ingtructions for cleaning the Tonopen in the
Tonopen Appendix.

l. If the eye pressureis equd to or greater than 30 mmHg, the subject should not be dilated.
If the eye pressureis equa to or greater than 30 but less than 35 mmHg, the subject
should be referred to an eye doctor within 48 hours. These subjects can have one non-
dilated Canon Fundus photograph per eye. If the pressureis equal to or greater than 35
mmHg, the subject should be referred to an eye doctor within 8 hours.

m. If the eye pressure is between 24 and 30 mmHg, the subject can be dilated if there are no
other exclusons. The subject should be referred to an eye doctor within one week

DO NOT CHECK PRESSURE I F:

1. Subject isnot being dilated
2. Subject isdlergic to Proparacaine or Tropicamide
3. Hashad eye surgery within the last 2 weeks

27 PUPIL DILATION

Angle depth should be estimated with apenlight. The penlight is held severa inches from the tempora
limbus of the cornea with its light beam traversing horizontally across the anterior chamber of theeye. In
subjects with wide-open angles, the light will be seen from the tempora limbus to the nasdl limbus. If the
chamber is shalow, a shadow will be cast onto the nasdl iris due to the bowing forward of the lens-iris
digphragm in patients with shallow anterior chamber (van Herick W, Shaffer RN: Estimation of widith of
angle of anterior chamber; Incidence and significance of the narrow angle. AJO 68:624-629, 1969).
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2.7.1 SUBJECT DILATION

For dl subjects to be photographed, the pupil size is recorded for both pupils on the Eye Photo Form
(page 9). If itisokay for the subject to be dilated, dilate both eyes with one drop of 1% Tropicamide.
Proper placement of eye dropsin the subject’ s eyeisimperative. Note that the subject should be looking
up and away from the bottle tip, that the tip does NOT touch the subject’ s eydlid or eye, and that the
lower lid is gently held down to form a“pocket” for the drop. Make sure the subject closes their eyes
after you indtill the drop and practices nasolacrima occlusion.

Adequate dilation of the pupil is desired for good qudity photographs. Sufficient time should be alowed
for dilation to reach a least 5Smm. 'Y ou may use a millimeter ruler held up near the subject’ seyeto
determine the size of the pupil. Check pupil dilation with a penlight to make sure the pupil is not reactive
to thelight. If the pupil isnot 5mm in diameter after 15-20 minutes, another set of drops may be indtilled.
If after another 15 minutes the pupil is not 5mm, the photographer should proceed with the photography
portion of the exam and attempt to acquire photographs with the best possible view of the macula. The
pupil size for both eyes should be recorded on the Eye Photo Form (page 9).

2.7.2 SUBJECT EXCLUSON

DO NQOT DILATE IF:

Subject’s eye doctor told subject to not be dilated

Subject isdlergic to dilating drops

Subject refuses dilation

Anterior chamber appears to be narrow by penlight exam
Subjects with eye pressures of 30 mmHg or more.

If an anterior chamber interaocular lens appears to be present

ok wnNE

FUNDUS PHOTOGRAPHY

3.1 INTRODUCTION

Photographs of the retina of each eye will be taken through pharmacologicaly dilated pupils (unless
medically contraindicated or refused). Theretina photographs will be taken with a Canon CR-45UAF

45-degree auto-focus fundus camera or a Canon CR-6 45-degree auto-focus fundus camera.
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Photography Protocols

The fundus (retindl) photography protocol isamodified version of the protocols used in the
Atheroscleross Risk in Communities Study (ARIC)- Retinad Photography Protocol.

Photographic Guiddines

Before atempting photography, the photographer should become very familiar with the camera through a
training sesson and by learning the terminology in the camera s operations manuals. The following
protocol uses terminology from the operation manud and it is recommended that each photographer
review the entire manud.

IN CASESWHERE BOTH EYESARE DILATED, THE RIGHT EYE ISALWAYS
PHOTOGRAPHED FIRST.

Note that prior to photography, the dilated pupil measurement for each eye in mm must be recorded on
the Eye Photo Form (page 9) as well as in the comments section on the Photography Log Form.

FOR SUBJECTS WHO CANNOT OR ARE NOT DILATED, PHOTOGRAPHY ISTAKEN ON
THE EYEWITH THE WORST VISUAL ACUITY HRST (the eye that reads the fewest |letters on the
Bailey Lovie chart during the vision testing).

For subjects who cannot be dilated or refuse dilation, the room is darkened where the Canon cameraiis
located (about 5 lux-barely enough light to read). The subject must remain in the darkened cameraroom
for at least 10-15 minutes. Thiswill alow the pupilsto dilate naturaly. The photographer must keep
lighting conditionsto aminimum & dl timesin order to attain alarger pupil for photogrgphy. Note that
prior to photography, the photographer must record which eye is photographed first and write “not
dilated” in the comments section on the Photography Log Form. This process is then repeated for the
other eye.

Subject Explanation and Informed Consent

The photographer should describe the photographic procedures to the subject prior to taking

photographs. Subjects are often anxious about this part of the examination, being frightened that the
bright lights may cause a problem or that x-rays are used. The photographer should stress how important
photography isfor evauating the reting, that the bright lights are not harmful, and that any afterimage (often
associated with color changes) will fade within 5-7 minutes. .
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Photography begins with a complete explanation of the procedure by the photographer. A Polaroid print
may be useful to show what the optic nerve and retinalooks like. It isimportant to reassure the subject
that no retinal damage is caused by this procedure. The cameraflash is bright and the subject should

know when to expect a flash. The photographs will include the macula (area of centra vison) anditis
normal to experience ablue or red tint in the vison immediately following the flash. This disgppears within
five to seven minutes. Dilation dropswill be used for this examination and the eyes will not be touched.
A sample script of atypica retina photography explanation (suitable for use as written materid for deaf or
interested subjects) follows.

Wewill be taking photographs of theinside of the back (theretina) of both of your eyes
so we can study whether thereisany evidence of eye problems. We will not be touching
your eyes, but will be giving you eye drops befor e we take the pictures. You will be
asked to gt inaroom in front of a special camera with your chinin achinrest. We
darken theroom so we can align and focus the camera. During the aligning process, you
will only be awar e of some small red or green lights, which may be visblein the camera
lens. We will ask you to follow the lights. Just before we take the picture, we will ask you
to blink your eyesand then open them real wide. When we photograph theretina, the
camera will flash a bright flash from within the camera lens.

Sometimes, just after this pictureistaken, you may seeablueor red circular spot. This
will disappear within 5-7 minutes and causes no per manent damage to the eye. Please
remember that we are only taking pictures (not x-rays) of a small portion of your eyes
and a picture of your whole outside eye and that these pictureswill not substitute as an
eye examination. You will certainly be notified should we notice anything requiring
immediate attention. Please continue to see your eye doctor on aregular basisfor your
complete eye examinations.

Examination Protocol
Subject ID Numbering

It iscrucial to the study that all photographer s become thoroughly familiar with the subject 1D
numbering system that will be used to identify all of the photos taken.

All subjects are assgned an ID number thet is consistent with the numbering system used in the SOF
sudy. This consgts of afive-digit sequence. The first non-zer o digit indicates the Ste asfollows:

Bdtimore=1 Minnegpolis= 2 Pittsourgh =3 Portland = 4
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The next four digits are the subject’ s number. The ID number of an individual conssts of the Site number
followed by the individud’s number. Individua subjects are numbered from 0001 to gpproximately 1500
(depending on enrollment per dte).

For example, ID number 040010 identifies subject number 10 from Portland, whereas ID number 21245
identifies subject number 1245 from Minnegpolis.

Photography with Poor Fixation

The photographer will attempt photography on subjects with poor fixation. These subjects may be
unable to direct their gaze so that their optic nerveis properly positioned on the field dignment template
located on the camera monitor (as may be the case where both eyes are blind or when the subject is deaf
and communication with her isimpossible). In such cases, the photographer should attempt the best field
definition posshle. Remember thet it is best to position the maculain the center of the fidd dignment
template because we are most interested in the macula

The photographer should attempt photography on those subjects who are physicaly disabled, if they can
be comfortably positioned a the camera. To facilitate this, the subject may remain in awhed chair
positioned before the motorized camera table, which can be lowered to the gppropriate height. Care
should be taken when lowering the cameratable to avoid pressing againgt the subject’ s legs. If the subject
cannot be comfortably positioned, no photography will be performed. This should be noted on the Eye
Photo Form (page 9).

32 SUPPLIES

The following supplies will be provided to you by the UCLA Coordinating Center:
Him
Proparacaine 0.5% eye drops
Tropicamide 1.0% eye drops
Rev. Eyes 0.5 eye drops
100% Cotton
Lens deaning fluid (100% acohal)
Kleenex tissues
Alcohol wipes
Spare view bulbs
Fuses for eectricd circuits
FiIm rall processing labds (1" by 27)
Varta 2CR5, lithium 6-volt batteries for 35 mm Canon camera body
Contact lens holder and sdline solution
Paper tape
Sharpie markers (black, fine point)
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Digposable penlights
Mydriatic glasses

3.3 EQUIPMENT SET UP

The camera dust cover and lens cap should be removed at the beginning of the day and the lens inspected
and cleaned as necessary. Dust is the greatest enemy, producing the mgority of artifacts on the
photographs. When the cameraisnot in use, thelens cap should bein place and the special dust
cover must remain on the camera. The 35 mm camera and the camera back should be checked for
sufficient battery power, and the film counter should be checked to be certain that the camerais loaded
with adequate film before beginning photography. Please do not dlow smoking in the rooms near the
camera.

34  RETINAL PHOTOGRAPHY
Introduction to Retinal Photogr aphy

As part of the ophthamic photography component, two retinal photos of each eye and one externd (eye
reference) photo of each eye will be taken.

The Canon CR-45 UAF or CR-6 Camera

A Canon non-mydriatic, auto-focus fundus camerawith a 35 mm camera back will be used for the
photography section of the eye exam. The camerais mounted on a motorized instrument table to alow
optimum aignment. Both photographer and subjects have pneumatically adjustable stools, the latter with a
backrest and floor lock mechanism. Aside from the template for right and left optic nerve placement that
has been superimposed on the viewing screen, there are no other modifications made to the Canon CR-
45UAF or the CR-6 camera

The video display is activated when the power switch on the side of the main unit isturned on. If no
photography or switch operations are performed for 10 minutes, a power saving mode is activated,
turning the lamps and display off to prevent unnecessary wear. During this power saving mode a “ready”
lamp blinks on the monitor. Pressing any button below the arrows under the monitor, the joystick trigger,
or the dignment button will reactivate the system.

Notice that three vertica arrows blink on the monitor when the main unit is switched on. Thisindicatesthe
system s charging up. Do not take photogr aphs until the blinking stops, indicating a fully charged
flash. Picturestaken beforetheflash isfully charged will be severely under exposed. The current
date and subject ID number are digplayed in the upper left-hand corner of the monitor. The camera
contains an internd clock and the date will automaticaly change each day. The photographer must
manudly change the dateif this clock should fall or if the camerais|eft unplugged for along period of
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time. The date and time display is changed through Menu 3. The date format will read Month-Day-Y ear.
The “Time Set” screen is used to adjust the current date and correct time. The camerais capable of
recording up to afive-digit ID number, accessed through Menu 3, which must be reset for each subject
photographed. Once properly entered into the camera, the number will appear below the date on the
monitor. This number must be checked and adjusted before each subject is photographed because
thisinformation isrecorded on each slide and will become a permanent part of the data slides
and will become the primary identifier for each picture. At the same time that each photo is
taken an entry must be made in the Eye Photo Form (p. 9) and in the Photography Film Log.

The 35 mm camera body should be attached to the main unit and loaded with the film provided to you
from the Centra Coordinating Center. The photographer needs to check that film isloaded in the camera
at the beginning of each photography session. To load the film, open the camera by diding the camera
latch down while pressing in on the cover lock button. Insert the new film cartridge in the left Sde and
thread the film across the shutter to the right Sde, making sure that the film leader is digned with the
orange index mark. Be careful not to poke the shutter blades with afinger because damage to the blades
can easly occur. Take up any dack in the film by diding excess film back into the cartridge. Close the
back; the camera automatically threads the film and advances the film and counter to the number one
exposure pogtion. A blinking “check film back” warning on the monitor or blinking film marks on the
cameraback LCD display indicates the film is not loaded properly. In this case, reoad the film. When the
film is properly loaded, the cameraback “reads’ the film speed and automatically adjusts the flash output.
At this point the photographer must pressthe “DSP” (display) button below the monitor to confirm that
the following settings are correct:

Back: RE 100 45 (85 mm EOS body, 100 ASA, 45 degree field)
AF ON (autofocus on)
AE: ON (autoexposure on)
BLIN: ON (blink detector on)
K:
SPLIT: IN (split focus detector in)
NO: H 030001 (SOF Eye Study Subject ID #)*
DATE: MM-DD-YY (correct date and time
12:00

* The“H” before the subject ID number stands for “HOLD” (i.e. the camera holds the same number until
it is changed for another participant). The frame counter on the top of the camerawill indicate the number
of exposures taken. After 36 pictures are taken, the camera automatically rewinds the film. If the film
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needs to be removed before 36 exposures have been taken, amanua rewind button on the 35 mm
camera back needs to be depressed.

Pupil Size and Alignment

The dignment switch isturned on, which digplays the pupil dignment template on the video monitor of the
canera Thistemplate condsts of a center circle measuring 4 mm in diameter and an outer circle, which is
9 mm in diameter. The camerabase is moved to center the pupil in the center circle. The pupil should
coincide with the center circle on the monitor when it is positioned properly. Make sure that if the eydids
do not open al the way, you consider holding or taping the eyes open. The camerajoystick is moved
forwards or backwards until the pupil appears perfectly round. At this point, proper externa aignment
has been achieved. A pupil larger than the centrd 4 mm circle on the monitor is required for adequate
fundus photography. Evenif the eye doesn't dilate to at least 4 mm, the photographer should attempt to
gtill photograph the macula.

Internal Eye Alignment

Once proper externa pupil aignment is achieved, the alignment switch is pressed to provide aview of the
fundus, split focusing lines, corned reflection dots, and the fixation light. If no split focusing lines are seen,
the height or Ieft/right adjustment isimproper, the“SPLT” (plit lines) setting is set to “OUT” (Menu 1), or
the diopter compensating dider is pulled out. The split lines may fade in and out if the pupil istoo smal,
the alignment of the camerais not centered on the pupil, or if the eyelashes or lids edlipse the light. If no
cornedl reflection dots are seen, the forward/backward adjustment isimproper. The best photographs
are obtained when the eye iswell dilated, fixated on the target, and lids and lashes are held
wide open.

Focuswith High Myopia (Near-sightedness, over —12.00 diopters of correction) or,
Hyperopia (Far-sightedness, over +15.00 diopters of correction).

The diopter compensation dide should be set to the “0” postion. Thisisthe only setting in which the auto-
focus mechanism works and allows photography of eyes with refractions between —12 and +15 diopters.
In the event that the eye photographed falls outside this range and auto-focus cannot be achieved, asin
the case of gphakia (where a subject has had the lens removed) or high myopia, the diopter compensation
dider must be adjusted for the clearest focusto the “+” or “-* pogtion and the focusing knob is then
turned manudly to provide the sharpest image on the monitor. Thisis facilitated by obtaining a brighter
retind image on the monitor by increasing the view light intengity. The normd setting for the view light
intengty adjustment is gpproximately 4. Remember that the camerais now in manua focus rather than
auto focus. For ingructions on manualy focusing the Canon camera, see “Focusing Manualy When the
Auto-Focus Mechanism Doesn't Lock” below. Standard monitor functions can be adjusted for the
photographer’ s viewing comfort (including contrast and brightness) by opening the access door below the
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monitor. These are standard controls Ssmilar to those found on any TV monitor and only affect viewing;
they do not affect fina photo qudity.

Alignment, Focus and Proper Fixation

While viewing the fundus image on the screen, the photogrepher adjusts the internd fixation light while
indructing the patient to look a the blinking green light visble in the cameralens. The subject should view
the target with the eye being photographed. To facilitate consistent positioning of the macula, the
camera monitor will have a transpar ent overlay added indicating the proper optic nerve postion
for right and left eyes. In the absence of this overlay, the optic nerve should be positioned two disc
diameters from the nasal edge of the camera frame and should be centered on an imaginary horizonta line
bisecting the camera monitor. When the auto-focus mechanism focuses the camera on the retina, a motor
adjusts the focus knob until the auto-focus “locks’ and a clear imageisidentified. This“lock” is confirmed
in two ways. Two verticaly stacked equal signs appear in the lower |eft-hand corner of the screen. Also,
two rectangular boxes appear, stacked one on top of the other, in the center of the monitor.

Focusing Manually When the Auto-Focus M echanism Doesn’t L ock

If the operator notices that the auto-focus mechanism can't “lock” (obvious when the motor keeps running
for saverd seconds and then shuts off) or if the mechanism “locks’ without stacking the vertical boxes, the
photographer should manualy focus the camera by turning the focus knob until the two rectangular boxes
in the middle of the monitor gopear stacked. This method of asssting the auto-focus mechanism will help
assure the most accurate focus possible.

Camera Postioning

Once the fixation is confirmed, the photographer must constantly adjust and position the camerato
maintain the correct postion of the corned reflection dots. It isimportant that these dots be properly
positioned at the 3:00 and 9:00 positions befor e the pictureistaken. Thiswill ensure the correct
distance from the eye and will dlow a sharp image to be produced on the film. Focusis done
automatically, but should be confirmed by the photographer by assessing image sharpness and by
checking the auto-focus confirmation indicator on the monitor.

The photographer will ingtruct the subject to blink once or twice just before the picture is taken. This
blinking will insureamoist (and subsequently clearer) corneaand will safeguard againgt unwanted blinks
a the moment of exposure. Once dignment is satisfactory, the shutter release, located in thetip of the
joystick, is depressed and the exposure is made.

Sequence of Retinal Photos

28 Rev. 10/15/0216/15/200210/1/2002



Incidence of Macular Degeneration in Older Women

Two retinal exposures will be made for each eye of all subjects. Following the firsg N (normd)
exposure, another exposure will be made. The photographer will pressthe “RE-N" button under the main
screen until a“+” gppearsin place of the“N” thusindicating a 1/3 f-stop increase in exposure.

External Whole Eye Photo

Following the retinal photos, each eye will also have an external whole eye ( eye reference)
photo taken.

The camerais pulled back toward the operator, and the compensating lens dider is moved to display an
“d'. The photographer focuses the camera manually on theiris setsthe exposureto “N”, framesthe
eye with the lens a the center, and takes the photo.

Then three smilar photographs of the other eye will be obtained. Thus each eye will have two
retinal photographs and one external photograph. One of theretinal photoswill beat “N” and
oneat “+” (al/3f=stop increase in exposure). The exter nal photo will always be exposed at
“N”.

Retake Policy

Should the photographer suspect that an inadequate photograph was taken (due to a possible shadow,
excessve movement or misaignment, or should the subject comment that they did not see the flash), a
second picture at that exposure (N or +) should be taken.

Retakes When the Subject isNot Last on the Film Roll

When retakes are present on aroll of film, and the subject isthe firgt through the fifth, the photographer
must unload the roll from the camera following the end of the particular subject’s sequence of photos,
even though the rall is not used completely. To unload film, when the rall is not used completely, the
photographer must depress and hold down the manua rewind button for over two seconds. The camera
then rewinds the film automatically. When this occurs, a note must be made in the comments section of the
Photography Log Form indicating the circumstances, aswell as, the eye and the number of retakes done.

Retakes When the Subject is Last (6™) on the Film Roll

If the subject isthe last (6™) on the roll of film, anew roll of film must be loaded into the camerain order
to complete the sequence. The photographer must unload the retakes on the new rall of film following the
last photo of the subject that is taken, even though there will be unused film remaining. When this occurs,
anote must be made in the comments section of the Photography Log Form indicating the circumstances,
aswell as, the eye and the number of retakes.
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35 REVERSAL OF DILATION AND SUBJECT REFERRAL

One drop of Daprizolamideisto beingtilled into each eye after the photography session is completed.
Since the dilation may take an hour to be reversed, the subject should be offered the use of temporary
sunshids or sunglasses. They should be ingtructed not to drive for severa hours.

36 FILM: HANDLING, SHIPPING, AND LOGS AND RECORDS

Film Concerns

All films must be stored at atemperature of 55 degrees Fahrenheit or lower. A conventiond refrigerator is
the perfect storage container for the Professond Ektachrome. Please remove the film from refrigeration at
least 1 hour (but no more than 24 hours) to dlow it to warm to room temperature before use. This
warming is necessary to prevent condensation insde the camera or film tearing, which can occur when the
filmiscold. You may dso freeze thisfilm if refrigerator space is at apremium. In this case, please be sure
to remove any rolls a least 3 hours before use to dlow ample time for the film to reach room temperature.
Any film warming to room temperature must be I€eft in its plastic storage container to prevent

condensation. Do not refrigerate the film after exposure. Flm should be sent to Colleen Gillis at Advanced
Vision once aweek on aMonday, Tuesday, or Wednesday.

Film Tracking and Numbering

Oncefilm is exposed and unloaded, a numbered film roll label is attached to the exposed roll. The
number on the film roll must correspond with the roll number listed on the Photography Log Form. The
marking system on the labd will consst of the date that the film was loaded into the camera and the
following aphanumeric code as show below:

Date loaded
Center number- roll number.

For example:
Feb 05 00
1-023
Roll number 23 was loaded at the Baltimore site on 02-05-00.

Jun 17 00
4-206

Roll number 206 was loaded at the Portland site on 06-17-00.
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Photography Log Form

The photographer will keep alog of al study subjects that are photographed (Photography Log Form).
Thisform includes: Subject ID number, date of photography, photographer ID number, eye
photographed, a comments section, and the film roll number. The photographer will keep the origind of
these forms. Xerox copies of the forms accompany the corresponding rolls of film when shipped for
processing.

Comments on any specid circumstances, such as excessive subject blinking, or concerns about retina
pathology are encouraged and can be recorded in the comments section on the form. This information will
be helpful in understanding any artifacts that may gppear on the processed dides. Thisinformation will be
taken into consderation when Ms. Gillis provides feedback to the photographers.

Thefilm rollswill be numbered consecutively beginning a each Ste with roll number one and advancing to
the next numerica digit asanew roll of filmisused. Oncearoll isexposed, it isremoved from the
camera and the canigter is marked with the number listed on the corresponding Photography Log Form.

Film Sequencing

Wewill be taking 6 photos per subject. Therefore the camera will need anew rall of film after every six
subjects are photographed.

Film Shipping

After checking that the roll of film has been correctly identified, it isimportant to ship it together with a
xeroxed copy of the Photography Log Form. Exposed film rollswill be sent to Ms. Gillisweekly. If arall
of film isnot completely exposed, it should be sent to Ms. Gillis after three weeks from loading it in the
camera. Flm will be sent to Ms. Gillisat Advanced Vision via Federd Express, Airborne or any other
express carrier weekly VIA 2'° DAY DELIVERY on Mondays, Tuesdays or Wednesdays, BUT
NEVER on Thursdays or Fridays or the day before a holiday. The photographer must attach a numbered
film roll label to each exposed rall of film before sending it to Ms. Gillis. The film roll number must
correspond with the sequentia number appearing on the corresponding Photography Log Form.

The following shipping label example contains the correct address to be used for al photographic
shipments sent to Ms. Gillis.

Ms. Colleen Gillis (SOF-AMD)
Advanced Vision
2100 W. State Road 434, Suite 1020
Longwood, FL 32799
Phone: 407-389-0800
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3.7 RETINAL PHOTOGRAPHY AND THE CARE AND MAINTENANCE OF THE
CANON CR-45 OR CR-6 CAMERA

Care and Maintenance of the Canon CR-45UAF or CR-6 Camera

The retind camera should remain covered when not in use. High humidity or temperatures must be
avoided. Dusty conditions mean that the camerawill need frequent cleaning. The objective lens should be
checked and cleaned with the air bulb if necessary before each subject is photographed. A more
extensive cleaning is required to remove grease, Smudges, or stubborn spots from the lens. This cleaning
requires remova of the lens“boot” and externd dignment lamp ring and should be referred to the primary
photographer at each clinica center.

Lensand Camera Body Care

Before each photograph, the cameralens must be inspected and, if dirty, cleaned with the brush and air
bulb to remove debris. Should more extensive cleaning of the lens be required, the lens can be fogged
with your bregth or moistened with absolute acohol and then wipe gently using acircular, polishing motion
with the 100% cotton until no dirt or aily film isvisble on the lenswhen it is viewed from the front with
the alignment lens removed and the view lamp on and turned up to its maximum intensity. The
body of the camera should be kept cleaned and free of dirt with a soft cloth and water or acommon
spray cleaner. The headrest may be cleaned with alcohol. The insde of the 35 mm camera back should
be ingpected for dirt and film fragments each time the film is changed. Thear bulb or apuff of ar is
used to clean ingde the camera back. The infrared mirror relay lens assembly is cleaned as necessary to
remove dirt or dust when seen on the display monitor. While these specks do not affect final photo
qudlity, they are digtracting and should be removed. Never touch, brush, or puff air onto the mirror
that islocated at the front of the 35 mm body.

Instrument Table and Stools

The ingrument table and stools can be kept clean by wiping with acommon spray cleaner and a soft
cloth. A drop of WD 40 may be used occasionally on the caster on the table and stools. The electric
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motor on the table requires no lubrication. The motor is protected by fuses that may need replacing should
they be damaged by excessive current.

Flash and View Lamp Concerns

It is anticipated that the flash, and view lamps will fail at some point. Remember to keep dl oil from your
fingers off these lamps during replacement. The view lamp should last gpproximately one to two years and
iseadly replaced as needed. The flash lamp has alife of at least 5,000 flashes, enough to complete the
study. Since the view lamps are relatively inexpensive bulbs, one spare should be ordered from Canon
and kept a the clinical center. The flash lamp is expensive and can be ordered by overnight ddivery, if
needed, from Canon.

Asthe flash lamp ages, the light output can gradudly diminish, producing progressively darker
photographs. This can temporarily be over-ridden by an adjustment of the transformer output, athough
ultimately the lamp should be replaced. The decision to replace the lamp, due to dark photos will be made
with the UCLA Senior Photograph following routine review of processed photographs. The flash lamp
requires careful handling during installation (the burned out lamp may be hot and the new
lamp must be properly aligned). Thus, replacement should be attempted only by clinical center
staff who have been trained to do this

Camera Malfunctionsand Errors

Since the camerarequires virtudly no other maintenance, any mafunction will need to be investigated first
by the photographers at each center and, when necessary, viatelephone with the Senior Photographer,
Colleen Gillis. Trouble-shooting can be performed via tdephone to diagnose any mafunction. Some
cameramafunctions or photographer errors are not evident during photography and will only be
discovered after examination of the processed films by Ms. Gillis. Thisincludes camera flash
synchronization, transformer power settings, and problems with a dirty objective lens or film loading
problems. For this reason, prompt shipping of the film to Ms. Gillisisessentid.  Steady communication
between the photographersand Ms.Gillisisimperative should a problem or concern arise. If a
malfunction is discovered during photography or the photographer has a problem or question needing
immediate attention, Ms. Gillisis available via pager (877) 466-0073.

Service information can aso be obtained directly from Canon USA. Our contact person at Canon
Medicd Systemsis Gary Rackler, Technical Support Specidist (972) 409-8872
(grackler@cusa.canon.com).

Photographer Certification

Each photographer will need to become certified before taking photographs of study subjects. Training
will be provided initidly in a group setting where the photographers will receive didactic and hands-on
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training. Following the training session, photographers will continue to practice whet they learned on the
Canon camerain order to submit photographs for provisond certification. To become provisonaly
certified, photographers must submit photographs of ten eyes of non-study subjects to Ms. Gillis. Of the
twenty photographs submitted, a minimum of four should be photographed on volunteers who are 75
years or older.

Photographers whose photographs are consistently of good qudlity (overall grade of good or fair in at
least 75% of aseries of 10 eyes of study subjects) will become fully certified. If photographic qudity for a
fully certified photographer fals below this criterion, certification will revert to provisona status and
gpecid attention will be amed a improving the qudity of the work. In order to retain familiarity with
equipment, technique and protocoal, it is crucid that the back-up photographer participates and takes
photographs on at least one subject per week.

Because additiona personnel may need training to become certified, it is acceptable for a certified

photographer a thet clinica Ste to provide ingtructions. The trainee will then prepare and submit
photographs to Ms. Gillisfor provisond certification.
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HOME EXAMINATION
The home examination conssts of two parts: Ocular History and Visud Acuity.
4.1  Subject Identification & History

The subject’ s SOF record number, date of birth, date of examination and place of examination will be
filled in when the subject isfird registered for the eye examination. Under the place of examination; 1 =
“clinic” refersto examining rooms, 2 = “locd” refersto any exam done by the SOF saff outsde the
“dinic’, eg., in the examinee' s home, nurang home, hospitd, etc.

In dl exams, the right eye will be evauated firg. Prior to beginning the exam, the examiner will determine
the status of both eyes by asking the following questions:

Vigon Interview
1. At present time, would say your eyesight (with glasses or contact lenses, if you wear them) is
excdlent, good, fair, poor, or very poor, or are you completely blind?
How much of the time do you worry about your eyesight?
Areyou currently using eye dropsin your eyes for any reason?
Have you ever used eye drops prescribed by a doctor to lower the pressure in your eyes?
Have you ever been hit in the eye with afist or an object?
The next questions are about how much difficulty, if any, you have doing certain activities while wearing
your glasses or contact lenses, if you use them for this activity.
6. How much difficulty do you have reading ordinary print in newspapers?
7. How much difficulty do you have doing work or hobbies thet require you to see well up close,
such as cooking, sewing, fixing things around the house, or using hand tools?
8. Because of your eyesight, how much difficulty do you have going down steps, stairs, or curbs, in
dim light or a night?
9. How much difficulty do you have driving during the daytime in familiar places?
10. Areyou limited in how long you can work or do other daily activities such as housework, child
care, school, or community activities because of your vison?
11. Because of your eyesght, how much difficulty do you have noticing objects off to the Sde while
you are waking dong?
12. Because of your eyesght, how much difficulty do you have finding something on a crowded
df?

S NEANN

Ocular History
1. Hasadoctor ever told you that you had any of the following?
a Caaracts?
al.Cataract extraction (surgery)?
a2. Combined cataract/glaucoma surgery?
a3. If YESto b or ¢, during cataract surgery was anew lens placed in your eye?
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ad. Y ag capsulotomy or trestment for 2™ cataract in the same eye?

Glaucoma?

Macular degeneration?

Uvetis (inflanmation of the eye)?

Stroke of hemorrhage of the eyes?

Diabetes in the eyes?

Blind eye?

2. Have you ever had eye surgery or laser treatment other than cataract surgery?
Laser surgery for diabetes?

Laser surgery or photodynamic therapy or other procedures for macular degeneration?
Glaucoma surgery, including laser surgery for glaucoma?

Retina surgery?

Corned graft or transplant?

Refractive surgery (a procedure that alows you to not wear glasses, or to wear less
powerful ones)?

0. Enuclestion (remova of eye)?

h. Other eye surgery?

@0 opoC

-0 Q0T

Please be sure to return to the Vison Checklist (Page 1 of the forms) and mark your rating of the
ocular higtory and any comments you fed are relevant.

Visual Acuity Testing Using A Portable Eyetest Case (Good-L ite Box)

a [llumingtion: The portable eye test caseisilluminated, so drupt changesin illumination
should not be a problem.

b. Digance: The test is administered with the subject seated a 10 feet from the eyetest
case. Measure from the eyetest case to the middle of the chair using a metd tape
measure.

C. Glasses Acuity istested with habitud correction for distance vision.

Before testing vision, ask the subject if she normally wears glasses, or contact lenses, or both for
distance vison. (Probes. “Do you wear glasses to see things far away, like when you goto a
movie theater or when you driveacar?’) |If she answers that she has glasses for distance but sees
better without them, distance tests should be performed with her wearing her glasses (her “Best-
corrected” date). If she wears eyeglasses, please identify if she wears distance only, bifocds, or
no line bifocas (trifocals, progressives, or any multifoca eyeglasses will be marked as “ bifocas”
or “no line bifocas’ on the form [p. 17]).

Equipment
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a Occluder

b. [lluminated eye chart- Good Lite Box, with “SLOAN” chart for 10 fedt.
20/100 KHOR
20/80 CKzZDV
20/60 OZNRHVC
20/50 RKCSZHVD
20/40 SDKH ORCV
20/30 HOCZR KDSVN
20/25 NZCOS KDVRH
20/20 DCSKO VRNHZ
20/15 ZSVDK HNORC

The Soan Chart for ten feet will show the above configuration of letters.

M easur ement Procedures

a The portable eye test case should be placed at gpproximately the eye level of seated
subjects. Ten feet from the midline of the body to the chart seat subject on straight-
backed chair.

b. Ask the subject to hold the occluder so that her |eft eye s vison is blocked and only the
right eye can be tested. Then ask the subject to start reading the letters on the chart
garting with the 20/50 line and proceed down the chart toward the smaller letters. Say:
“I"d like you to read doud the letters on this chart. Read from |eft to right.

Don't squint and don’t lean forward. Start at the top row and read down asfar as
you can.” |

If she readsit with lessthan 3 errors, say “Now, can you easily read the next row?” “OK
continue.” Continue until she makes 3 or more erorsin arow. |

If she saysno or reads it with three or more errors, then say: “Please read the top row.”
If she cannot read the top row or makes 3 or more errors, then you need to test at 5 feet

(low vison distance) using the same procedure. Be sure to record that
you aretedting at 5 feet, on form p. 17.
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Asthe subject reads, mark the letters by drawing aline over those read correctly and
drawing aline through the incorrect ones.

When it is gpparent that the subject is struggling (e.g. misses 3 |etters on arow or goes
very dowly) stop.

Note the errors on that row. If she misses three of the letters on arow, use the previous
row asthe Snellen Acuity score. If shesays, “That'sdl,” in the middle of arow, have her
guess & the rest of the row and then stop. Draw aline through the first row not
attempted.

Be watchful for participants who inadvertently “peek” out from under the eye paddie.
They may have their bet eye covered and unintentionaly will move the paddle over a bit
in order to see better. Move the eye paddie into the proper position on the subject’ s face.
Y ou may even need to hold it in place for some patients or add atissue behind their eye
glassesto cover the eye not being tested.

If the subject istrying to read too quickly, be sure to dow her down. Ask her to take her
time and read each letter carefully.

REMEMBER TO RECORD THE NUMBER OF LETTERS READ CORRECTLY
AND THE CHART DISTANCE.

For subjects that cannot see the chart at 5 feet, you need to test their vison with your
fingers. Finger counting is tested by holding two or three fingers two feet from the patient
and should be recorded as 96. Hand moationsis tested by moving a hand back and forth
in front of the patient with the other eye occluded. Thisisrecorded as 97. Light
perception is tested by carefully occluding the fellow eye and directing the light of the
penlight at the examinee' s eye from about one-foot distance. Thisisrecorded as98. No
light perception is recorded as 99 on page 17.

The subject now holds the occluder so that the vison from the right eyeis blocked. Steps
b-f are repeated for the left eye.
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Reasons for Referral to an Ophthalmologist or Eye Doctor

Subjectsto bereferred to an Ophthalmologist Within 8 Hours

Subjects with eye pain and redness that is not relieved with blinking or with artificid tears.
Subjects that see new haos around lights.

Subjects that become nauseated and vomit.

Subjects that complain of itchy, red, and swollen eydids.

Subjects that have eye pressures equa to or greater than 35 mm Hg.

Subjectsto referred to an Ophthalmologist within 48 hours

Subjects that have eye pressures equa to or greater than 30mm Hg and less than or
equd to 34 mm Hg.

Subjectsto bereferred to an Ophthalmologist within One Week

Any subject with eye pressures between 24 mm Hg and 30 mm Hg.
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SOF-AM D—Photography Log Form

Date

Tech ID
No.

Subject
ID No.

Eye

Comments

10

11

12

13

14

15

16

17

18

49
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SOF-AM D—~Photography Log Form

Date

Tech ID
No.

Subject
ID No.

Eye

Comments

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

35

36
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Reading Center

The SOF Photographic Reading Center (PRC) islocated in the Department of Ophthamology in the
School of Medicine at the University of Cdifornia, Los Angdles.

7.1 Other Resourcesfor the Photography Center:

Gengrd Assgtance with Canon Cameras.

Gary Rackler Telephone: (972) 409-8872
Technica Support Specidist
Canon Medicd Systems

Emal: grackler@cusa.canon.com

Film purchasng from Unique Photo:

Alan Bergson Telephone: 800-631-0300
Address:. Unique Photo
11 Vredland Road

Florham Park, New Jersey 07932-0979

Film Processng from Photohition Orlando:

Tim Hoover Telephone: 800-330-3578
407-660-0606
Address: Photobition Orlando
505 Lake Dedtiny Drive

Orlando, FL 32810

Slide storage pages from Adorama:

Sdes Telephone: 800-223-2500
Address: Adorama
42 West 18" Street

New York, NY 10011

7.2 Film Handling at the Clinical Sites Prior to Shippingto UCLA:

FIm Processng:
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Film will be sent to the Ms. Gillis via Federd Express weekly from the clinicd Stes Even if the film does
not have 6 subjects on it, it will be sent after 3 weeks for development. Partidly exposed ralls of film may
be removed after rewinding the film automaticaly by depressng the Manud Rewind Button. The
photographer will attach a numbered film roll |abd to each exposed roll of film before sending it to Ms.
Gillis. Thefilm roll 1abd gppears asfollows:

SOF- AMD
Date loaded:
Center #
Roll #

The film roll number MUST correspond with the sequential number appearing on the corresponding
Photography Flm Log page. It is critical that axeroxed copy of the appropriate pages from the
Photography Film Log accompany each rall of film. |

7.3 Preparing the Rolls of Film for Processing by Colleen Gillis at Advanced Vision in
Florida:

1 The undeveloped rolls of film arrive at Advanced Vison in Fed- Ex envelopes. The photographer
will unpack and store these rolls as a group for the next processing batch. Batches will be done
two to three times awesek.

2. FIm logs are hole-punched if necessary. The log sheets are dated with the date recelved at the
top of the page. Each film log isfaxed to Ms. Gonzalez a 310-206-7773. Theselogswill be
entered into a database created by Dr. Yu and Ms. Zhou.

3. Ms. Gilliswill confirm that each rall of film has the gppropriate labe that correspondsto the
Photography Log Sheet included in the Fed-Ex package.

4, When dl the canisters and corresponding Log Sheets are confirmed, the canisters are then placed
in a Photobition processing bag. Along with the canisters, Ms. Gilliswill include an ingruction
sheet with gppropriate directions for mounting the fundus photos. In addition, 2 prepaid
couponsfor each canister of film or the billing information will be placed in the bag.

5. The bag is sedled tightly to help prevent loss of inserted materids. The package isthen ready to
be ddivered to Photobition Orlando, which Ms. Gillis or her assstant will do.

6. Ms. Gilliswill have the film processed within one day o that the results can be reviewed as soon
as possible for possble camera mafunctions.

7.4 Pick-up of Photographs: By Ms. Gillisor her Assistant at Advanced Vision in Florida
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1. Check for processed film at Photobition Orlando. A previous batch of film will be ready for pick-
up when dropping off abatch to go out.

2. Unpack the boxes of dides carefully because the lid of the boxes might be loose.

3. Look for unexposed rolls or dide boxes that are not complete, which indicates cameraloperator
problems. If these are present, examine them and determine what caused the problem(s).

4, Tak to the Photographer at the clinical Site as soon as possible and discuss the issue. Will notify
the Project Coordinator and PI of any photographer or camera problems immediately.

5. Qudlity grading of the retind images and entry of the datainto the Access database by Ms. Gillis
will be done within 2-3 working days from her picking up the processed film. Clinicd stesand
the PI will be notified of cameraloperator problems.

READING CENTER-PHOTOGRAPHER COMMUNICATION

Weekly, the Senior Photographer will review the qudity of each photographer’ s work with the Program
Director and PI & UCLA. The Senior Photographer or Program Director will then cdll the Site
photographers by telephone to discuss any sgnificant problems observed. This contact will dso dlow the
Site photographers an opportunity to ask questions or make comments.

When subgtantia problems are observed (particularly if a photographer has reverted from full to
provisond certification), the Senior Photographer will phone the photographer more frequently and
update the Program Director on the progress being made to improve the photographer’ s qudlity. If the
problems cannot be adequately addressed by tel ephone, the Senior Photographer may arrange to conduct
agpecia photographic dte vist for the purpose of observing the photographer a work and demonstrating
the desired technique.

Monthly, the UCLA Reading Center and senior photographer will issue a newdetter for study technicians,
regarding issues of particular interest to them and discussing methods for obtaining the most optimum
results in data collection. Comparisons of dilation rates and qudity of fundusimages will be made.

7.5 Sorting of Photographs

A light box and a viewer are necessary to examine and sort the photographs. Recommended are the
Logan Model 1055 dide sorters and a Larson Viewer designed for examining dides. The magnification of
the loupe can range between 4X and 8X. Any lower magnification will not alow adequate visudization of
retind festures; higher magnification does not alow gppreciation of the “gedtat” of the picture, and
megnifies the graininess of the film.
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7.6 L abeling of Slidesat UCL A

Each mount isidentified on the bottom of the cardboard frame with alabe on which iswritten or printed
the subject identification number, the eye (OD or OS), the date of the vist, and the photographer’s
persona identification number. (AVERY laser labels #5267, 2" x 1-%4, 80 label g/sheet, 25
sheets/package) fit perfectly on the dide mounts. These labdls are produced for each subject vist from the
log sheets faxed to UCLA. Another copy of the log sheet will be provided to the Coordinating Center
aong with the dides when the dides are shipped by Fed-Ex to UCLA by Ms. Gillis.

All of the dide labdswill be formatted as follows

Each labd will have the subject identification number, the eye (OD or OS), the date of the visit, and the
photographer’ s persond identification number as shown below:

PPT: (ID Number) OD PPT: (ID_ Number) OS
MM/DD/YY MM/DD/YY

EX: (i.e 272 EX: (i.e 272

7.7 Preparation of Slidesfor Grading at UCLA

The mounted and labeled transparencies are placed in 9” X 11" TRANSPARENT plastic sheets
containing 20 pockets per sheet. The plastic sheets should be constructed so that the pockets open at
the side rather than at the top. The open side of the left pocket should face the open side of the right
pocket. Thereisless chance of loss when the trangparencies are mounted in this manner because they
tend to press againgt each other and thus are held in place. Please do not use frosted plastic pages.
Thin archiva plastics are discouraged since they collgpse on the inclined light tables used for grading. The
Reading Center recommends dlide pages from Adorama at 42 West 18" Street, New Y ork City, NY,
10011, Telephone: 800-223-2500.

One pladtic sheet (deeve) should be used for each subject for each visit (1 deeve per vist). The
transparencies should be mounted so that the pocket openings face to the front facing the person mounting
the dides, and the edge with the three holes for aring binder should be to the left of the mounted dides.
The trangparencies should be oriented for viewing in the arrangement diagrammed below.
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OD- OD- OD- PPT___

O Normal Over External _
exposur exposur Photo Site___
2] =]
os os OD-
Normal Over External
expos exposur Photo

O

Each pageis |abeled with a dide page identification labd, as below, measuring 1 ¥2by 1 % inch (Avery
laser labd #2028) containing the clinic name and subject identification number.

Ms. Gonzalez will prepare stacks of 20 deevesfor each grader. The images of a subject from vigt 6 and
vigt 8 will not bein the same stack. In addition, Ms. Gonzaez will ensure that images of a subject from
the 2 vists are not included in the same grading batch. Ms. Gilliswill do 3 stacks of 20 aweek (totd of
60 deeves) and Dr. Kratz will aso do 3 aweek (total of 60 deeves).

7.8 Film Processing, Editing, and Quality Grading in the Absence of the Senior Photogr apher

If Colleen Gillisis unavailable because of vacation, or an emergency that requires time away from her
sudy responghilities, the following back-up plan will facilitate the continuation of the studly:

1 An assgant a Advanced Vidon Inditute, who will be trained persondly by Ms. Gillis, will
prepare the films for quality grading following the steps that are outlined in this manud in sections
7.3 and 7.4 (beginning with “ Preparing the Ralls of FIm for Processing by Colleen Gillisa

Advanced Vison Inditute’).
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2. The assgtant will be prepared to recognize a camera mafunction (blank rolls of film) and notify
the PI of aproblem immediately. If the Pl isunavailable for any reason, the assstant will notify
Dr. Richard Kratz, M.D., the back up for the Senior Photographer.

3. If acameramafunction is discovered after film processing, the Pl or Richard Kratz, M.D will cdll
the particular Ste to dert them of the problem, to determine the cause of the problem, and to
ensurethat it is corrected.

4, The assistant will ship the edited films and their corresponding Photography Log Forms via 2P
DAY to JSEI/UCLA where Richard Kratz, M.D. will quaity grade the photographs and enter the
data into the Access data base following the protocol outlined in this manud (beginning with
“Quality Grading"). |

5. Ms. Gilliswill be available during the duration of al photographic data collection by toll free pager
number (877) 466-0073. However, if a photographer or steis unable to reach Ms. Gillis, Canon
USA isdso available for any photography questions or concerns. Our contact at Canon USA for
technical support is Mr. Gary Rackler (972) 409-8872

7.9 Fundus Photograph Grading Protocol

INTRODUCTION

Fundus photographs will be used to assess the presence of age-related maculopathy. The grading system
used for age-reated maculopathy is a modification of the grading and classfication syssem used in the
Beaver Dam Eye Study and the Framingham Eye Study that was developed by the Universty of
Wisconsin Reading Center for NHANESII.

MATERIALSUSED IN GRADING

Graderswill use

a Larson viewer and a 10X Peak Lupe with amm measuring grid ingdled:;

b. Logan #1055 light board, modified to hold two 14 wett "daylight" fluorescent
tubes,

C. Feld definition grid;

d. Two standard grids: Grid A for delineating 3 areas on the 45 degree fundus
photos. area outside the arcade, the arcade area (8250 microns diameter- 5500
microns diameter in 30° photos) and centra circle area (2250 microns diameter-
1500 microns diameter in 30° photos)*. Grid B for defining macula area for
quadity gradings (4500 microns diameter in 45° photos— 3000 microns diameter
in 30° photos)*.
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e Standard circles for grading drusen area: Co=95 microns diameter (63 microns
diameter in 30° photos), C,=375 microns diameter (250 microns diameter in 30°
photos), 0,=960 microns diameter (640 microns diameter in 30° photos)*;

f. Two non-stereo 45-degree fundus photographs, mounted in plagtic sheets, taken
with a Canon non-mydriatic fundus camera;

(* The slandard grid measurements are ca culated based on measurements using grids developed for usein
grading using a 30° degree camera)

Four 45° fundus photographs are available for each subject, two for each eye, aong with two red reflex,
externd photographs, one for each eye. Since more than 1500 vist 6 images have been read, visit 8
fundus photographs will be graded using the same grading system developed for visit 6.

QUALITY GRADING

Fundus:

If afundus photograph is present, the grade is 'Present’, code "2"; if the fundus photograph is not present,
the gradeis'Absent’, code "0", STOP. When a photo is present, but the fundusis entirely obscured the
fundusis graded as'Absent’, code "0". For ingtance, if there is no fundus detail visble and it isimpossible
to judge whether the fundus photograph is of aright or left eye, the photograph is considered absent.
However, if any fundus detall is discernable and/or there is even a suggestion of alesion, the gradeis
'Present’, code 2", and the proceeding items should be answered until another sop condition is met.

Focus:

Focus refersto the clarity of retind image. Because of the importance of detecting lesonsin the macular
areq, the grader isto consider focusin 75% or more of the macula area as defined by the 4500 microns
diameter circle of grid B.

If retind vessels are sharply defined or dightly fuzzy and smdl lesons, such asretind microaneurysms and
small drusen are vishle, the grade is'Good/Fair', or code "0". If clarity is decreased so that smdll retind
lesions might be missed but larger lesions, such as geographic atrophy, can be seen, the gradeis
‘Borderline, or code"1". If thereisapronounced decrease in sharpness, where detall of larger lesons
cannot be recognized, the grade is 'Poor’, or code "2".

Fidd Definitior

The photograph is positioned on the field definition grid. A fundus photograph with the optic disc
positioned entirely within the dotted line of the grid is consdered 'Good', code "0". The grader proceeds
to whether artifacts are present. A fundus photograph with any portion of the optic disc positioned
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between the dotted line and the solid lineis consdered 'Fair', code "1". A fundus photograph with any
portion of the optic nerve positioned outside the solid line on the grid is considered 'Poor’, code "2". A
photograph with either 'Fair' or 'Poor’ fidd definition is further defined in terms of Horizontal/Verticd Feld
Definition.

Fidd Definition Horizontd:

If the entire optic disc is within the dotted line of the grid, so that dl of the optic disc, the maculaand
temporad retinaare visble, the grade is'Good, code "0". If any portion of the temporal edge of the optic
disc is outside the dotted line of the grid, the grade is Tempord', code "1". If any portion of the nasa
edge of the optic disc is outsde the dotted line of the grid, the grade is'Nasdl', code "2". If horizonta
field definition cannot be determined, the grade is'CG', code "8".

Fidd Definition Vertical:

If the optic disc is entirely located within the dotted line of the grid, the grade is'Good’, code "0". If any
portion of the superior edge of the optic disc is outside the dotted line of the grid (that is, the vertica
orientation is "high™) the grade is "High', code "1". If any portion of the inferior edge of the optic discis
outsde the dotted line of the grid, (that is, the vertica orientation is"low") the gradeis'Low’, code"2". If
the vertical field definition cannot be assessed, the gradeis'CG, code "8".

Artifacts Present:

If there is no artifact present, the grade is'No', code "0". Proceed to whether the fundus is gradable or
not (gradesbility). If thereisan artifact present, the gradeis'Yes, code 2", and the specific artifact(s)
iare checked in the appropriate item as.

Haze A green/white halo or partid hao, or agreen/white cast throughout the photograph, see
NHANES artifact examples,

Dus see NHANES artifact examples,
Lashes see NHANES artifact examples;

Arc A sharp edged band on the edge of thefield ranging in color from white to orange, often blue
tinged, usudly extending no more than 180 degrees. See NHANES artifact examples,

Uneven lllumingtion, Center see NHANES artifact examples,

Uneven lllumination Edge see NHANES Standard #7B;
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Centrd Dot Artifact see NHANES Standard #8;

Other if 'Other' is noted, describe the artifact in Comment section.

Gradeahility:

If the whole field can be graded, the gradeis code "0". If the disc cannot be graded, but it is possible to
grade the macula, the gradeis code "1", 'Disc ungradabl€. If aportion of the macula> O, and lessthan
75% of macula (4500 diameter microns, Grid B) cannot be graded, but the disc is gradable, the gradeis
code "2", 'Portion maculaungradable. If > 75% of the macula area (4500 diameter microns, Grid B) isin
'Poor’ focus, or ismissing, or is obscured by aretind hemorrhage, vitreous hemorrhage, asteroid hyaosis
or some other condition and no lesion of any typeis seen, but it is possible to grade the disc, the gradeis
code "3", 'Macula ungradable. However, if any leson is questionably present or present in the remaining
25% of the macula, the photo is graded and the appropriate gradeability is chosen (either code 2" or
code "4"). If aportion of the disc and the macula are ungradable, the grade is code "4". If neither the
disc nor the macula can be graded, but other portions of the eye are visible, the gradeis code "5". If none
of the field can be graded, the gradeiscode "6". If code"6" ischosen, STOP.

GENERAL PRINCIPLESWITH GRADING

All fundus images will be read by at least 2 graders. Discrepancies between gradersin the level of ARM
(level 10-60) will be adjudicated by Drs. Coleman or Fong. All graderswill be masked to the findings at
the other vigt.

A leson isdefinitely present if the grader is 90% or more sure.

A lesionis questionably present if the grader is 50% to 89% sure.
A lesonisabsent if the grader isless than 50% sure.

Grids A and B are placed behind the dide.

Hard distinct/indistinct drusen are < standard circle Cy,

Soft digtinct/indistinct drusen are 3 standard circle Cy,

OO0k WN R

AGE-RELATED MACULAR DEGENERATION

Any Drusen Present

In order to assess further information about drusen, the grader must first answer the gatekeeper question
code"2". If the eye can be graded and there are no drusen present within the field the grade is'No', code
"0". The grader then proceeds to the Comment Section.
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If adrusenis present or questionably present anywhere in the fidd or there are some, but not dl, items
which should be listed as CG, code "8", the grade is 'Y es, code "2".

If it isimpossible to assess whether ahard or soft drusen is present in 75% of the macula, using Grid B,
4500 u diameter, and no drusen are present in the remaining 25% of the area, the gradeis 'Can't Grade,
code"8". Inthe dtuation whereit isimpossible to grade for hard drusen, but the grader is able to assess
the presence or absence of soft drusen, agrade of 'Yes, code"2", ischosen. The grader should answer
the hard drusen question "8" and consider the area questions as only referring to soft drusen.

Hard Drusen Present

Hard drusen are less than 95 1 in size by definition and thus the edges of hard drusen do not go outside
the Standard circle Co. A drusen that islarger than G, is a soft drusen. If there are no hard, punctate
retina drusen present, the grade is code "0" and the grader goes on to Soft Drusen. If the grader isfrom
50% to 89% certain that there are hard drusen present (drusen that are subtle or are questionably present,
Indistinct Hard Drusen) The gradeis“ Questionable’, code “1” in Vigt 6. If there are definite hard drusen
present anywhere in the field (90% or more certain), the grade is Distinct Hard Drusen - 'Yes, code "2".

If > 75% of the photograph cannot be graded, and no hard drusen are seen, the grade is'CG', code "8".

Soft Drusen Present

If no soft drusen are present, thet is, large drusen with distinct or indistinct margins (Szeisequd to or
greater than Standard circle Cy), the grade is'None, code "0". If the grader isfrom 50% to 89% certain
there are soft drusen present anywhere in the photograph, the grader grades it as Questionable (code 1).
If the grader sees soft drusen with hard edges anywhere in the photograph, the grade is Digtinct Soft
Drusen - 'Yes, code "2". If the grader sees soft drusen with indistinct, blurry edges anywhere in the
photograph, the grade is Indistinct Soft Drusen—Yes, code“2”. If > 75% of the photograph cannot be
graded, and no soft drusen are seen, the grade is'CG/, code "8".

Centra Circle-Soft Drusen Present

If there are no soft drusen present within the central circle area of the grid, the gradeis 'None, code "0".
If soft drusen are questionably present in this area of the grid, thet is, the grader thinks the likelihood of
presence of soft drusen is between 50-89%, the grade is code "1". If soft drusen are definitely present in
the centrd circle areathe gradeis'Yes, code"2". If 75% or more of the central circle areausing Grid A
cannot be graded, and the grader does not see soft drusen in the remaining 25%, the grade is 'CG/, code
"8

Inner Circle-Soft Drusen Present
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If there are no soft drusen present within the inner circle area of the grid, the gradeis'None, code"0". If
soft drusen are questionably present in this area of the grid, that is, the grader thinks the likelihood of
presence of soft drusen is between 50-89%, the gradeis code "1". If soft drusen are definitely present in
the inner circle areathe grade is'Yes, code "2". If 75% or more of the inner circle areausing Grid A
cannot be graded, and the grader does not see soft drusen in the remaining 25%, the grade is'CG/, code
"8

Centra Circle Area

If no drusen are present within the centrd circle areaof Grid A, mark 'Non€, code "0". If the total area of
drusen within the centra cirdle of the gridis. <C,, the grade is code "1"; <C,, the grade is code "2"; <O,
the gradeis code "3"; >O,, the gradeis code "4". If 75% or more of the centrd circle area of Grid A
cannot be graded, and nothing is present in the remaining 25%, the grade is 'Can't Grade, code "8".

Inner Circle Area

If no drusen are present within the inner area, that is, between the centra circle boundary and the outer
edge of the grid, the grader chooses 'Non€e, code"0". If the total area of drusen within the inner area of
thegridis <G, the gradeiscode "1"; <C,, the grade is code "2"; <O,, the grade is code "3"; >0, the
gradeiscode"4". If 75% or more of theinner areaof Grid A cannot be graded, and no drusen are
present in the remaining 25%, the grade is'CG/, code "8".

Area Outsde the Grid

The grader again looks at Grid A centered on the fovea. If there are no drusen present outside this grid,
the grade is'Noné€, code "0". If definite 'hard and/or 'soft’ drusen are present outside the grid, the grader
again compares the total area outsde the grid with the set of Standard Open Circles. 'Questionable
drusen are not included in estimates of area. If the totd areaof definite drusen outside the grid is < Std.
Co, thegradeiscode"1". If thetotd drusen areaoutsde the gridis< Std. C,, the gradeiscode "2". If
the total drusen areaoutside the grid is< Std. O,, the gradeiscode "3". If thetotd drusen area outside
thegridis> Std. O,, the gradeis code "4". If the drusen area outsde the grid cannot be assessed, the
gradeis'CG', code"8".

Increased Pigmentation

Deposition of granules or clumps of grey or black pigment in or beneath the retina. (NHANES
Abnormdlities Example #6).

RPE Depigmentation
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Degeneration or depigmentation of retind pigment epithelium characterized by faint grayish-ydlow or
pinkish-yellow aress of varying density and configuration without sharply defined borders. Increased or
hyperpigmentation is frequently seen over and adjacent to these areas. (NHANES Abnormalities
Example #1).

Geographic Atrophy

Sharply defined area of dropout of retind pigment epithelium and choriocapillaries, exposing choroidd
vessels. (NHANES Abnormalities Example #2).

Presence of Geographic Atrophy

Center circle: If the grader is 90% certain geographic atrophy isin the center circle then the grade is
‘Present’ or code “2.”

Inner circle: If the grader is 90% certain geographic arophy isin the inner circle then the grade is
‘Present’ or code“2.”

Area3 C,? If the area of geographic atrophy is3 C,thenthegradeis‘Yes or code“2.”

Foveainvolved? If the geographic atrophy is under the area of the fovea then the gradeis‘Yes or code
13 2'11

Sub-retind Hemorrhage

Hemorrhage below the retind surface, which may appear as adark red, dark grey or greenish area.
(NHANES Abnormalities Example #3).

Sub-retind Fibrous Scar

Shesets or mounds of "white" materia appearing like a scar, involving the retina (NHANES Abnormalities
Example #4).

SSR Detachment

Clear or solid, dome shaped fluid filled devation indicating a serous or retina pigment epithelium
detachment of theretina. (NHANES Abnormalities Example #5).
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NONE
— Soft digtinct drusen (greater than or equa to Co)
—— Softindiginct drusen (includes reticular)
EARLY
Increased pigment
FPigmentary Abnormdlities
— RPE depigmentation
Detachment (PED/RPE/RD/SSR)
LATE Subretind hemorrhage
Geographic Atrophy

Subretind fibrous scar

Laser Rx

AtrophicARM €4—  Mixed —» Exudaive ARM
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710 Grid A:

A = Center Circle (2250 microns)
B = Inner Circle (microns)
C = Outside grid or Outside Arcade
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Incidence of Late Macular Degeneration in Older Women

Photo Grading Form

Study ID: Eye (R/L): (1=Right, 2=L€ft)
Grader ID: Date graded: / /
(1=CG, 2=RK, 3=ALC, 4=DF)
Photograph PRESENT (1/0): _ If photograph PRESENT, enter “1”. Otherwise, enter “0”.
FUNDUS
Optic Nerve
Vertical Cup/ Discratio: _ (1:<04,22=04and<0.7, 3: =0.7, 8: Can’t evaluate)

Comment for optic disc:

Macula Grading (Grid A only)
Any drusen present? (0=No, 1=Quest, 2=Yes, 8=CG)

Hard distinct drusen?
Soft distinct drusen?
Soft indistinct drusen?
Center circle soft drusen?
Inner circle soft drusen?
Outside grid area soft drusen?
Calcified drusen?
Reticular drusen?

Soft Distinct Drusen Area (0=None, 1=<Cy, 2=<C,, 3=<0,, 4=>0,, 8=CG)
Center circlearea (G =63m95m C, = 250mi375m O, = 640m960n)
Inner circle area

Outside grid area
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Soft Indistinct Drusen Area

Center circle area
Inner circle area

Outside grid area

Drusen Area (Combined soft and hard drusen)

Center circlearea

Inner circle area

Outside grid area

Maculopathy

Increased pigment

RPE depigmentation

Geographic atrophy:
Center circle:
Inner circle:
Area=C,?

Foveainvolved?

Sub-retinal hemorrhage

Sub-retinal fibrous scar

SSR detachment
PED detachment

Rx for ARM

Comments for Macula grading:

Diabetic Retinopathy?

Vascular abnormal ?

Other Abnor malities?

Angioid Streaks
Chorioret Abnorm/other
Br/Cent Artery Occlus
Br/Cent Vein Occlus
Arteriolar changes
Significant A/V Nicking
Hollenhorst Plague
Asteroid Hyalosis

Incidence of Macular Degeneration in Older Women

(0=None, 1= <C,, 2= <C,, 3=<0,, 4=>0,, 8=CG)

(Co = 63m95m C, = 250m375m O, = 640M960N)

(0=None, 1= <C,, 2= <C,, 3=<0,, 4=>0,, 8=CG)

(Co=63m95m C, = 250m375m O, = 640m960N)

(0=No, 1=Quest, 2=Yes, 8=CG)

FIELD (0=No, 1=Quest, 2=Yes)

CENTER CIRCLE (0=No, 2=Yes)

FIELD (0=No, 1=Quest, 2=Yes)

0=None, 1=Quedt, 2=Yes, 8=CG
0=None, 1=Quedt, 2=Yes, 8=CG

CENTER CIRCLE (0=No, 2=Yes)
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Nevus

Surface Wrinkling Ret
Histoplasmosis (POHS)
Retinal detachment

Laser Rx /Other
Pseudovitelleform
Macular hole/pseudohole
Myopic degeneration
Glial/cellophane

Retinal dystrophies

Other (list in comments):

Aphakic / Pseudophakic PRESENT (1/0): If Aphakic / Pseudophakic PRESENT, enter “1”.

Otherwise, enter “0”.
Marcher (0=No, 1=Quest, 2=Yes, 8=CG)
No opacities present

Small peripheral, no central

Moderate peripheral or some central (cortical or PSC)

Extensive central opacity (cortical or PSC)

IOL, no secondary opacity

IOL with secondary opacity

Topcon: (0=No, 1=Quest, 2=Yes, 8=CG)
Lessthan Std 4

Greater than Std 4
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Summary of Data Management System

The SOF data system consists of three related components. DATA INPUT, DATA QUERYING, and
QUERY ADDRESSING. The Clinicd Sitesarethe main part in completing DATA INPUT. The study
gaff from the 4 clinica stes (Bdtimore, Minnegpoalis, Fittsburgh and Portland) are respongible for taking
fundus photos from patients; collect questionnaire, clinic exam, and vison exam data on machine-readable
forms. Then the forms are digitaly sent viainternet (fax/ scan) into the UCSF Coordinating Center
database. Reports on the study web site provide feedback on the data input process. The second
component isDATA QUERYING (or the edit report). It conssts primarily of aquery generation
program that is run severa times a day againg the entire database. The results are available on the sudy
web dte. The web Site dso provides a means whereby study staff or ponsor can originate their own
queries (i.e. potentid errors or missing data). The third component is QUERY ADDRESSING. Usng the
“edit report” (query list) on the web site as the gatekeeper, study staff is able to make changes to the data
both on paper forms at site and in the study database in order to fix errors or inconsistenciesin the data
viainternet. All changes are initided and dated.

Among the SOF data, vision related SAS data sets are transferred to UCLA coordinating center from
UCSF monthly. UCLA will be responsible for vison related data cleaning and qudity control. Thet is
including: rerun range checks on possible vaues of reevant variables; check data cons stency among
relevant variables, examine data qudity and contact the Steif their vaues are not in accordance with the
other sites. The same DATA QUERY and QUERY ADDRESSING procedures are followed by UCLA
viathe study web ste.

The fundus photos are sent to Ms. Gillis directly from the clinica Stes. Two steps are taken in order to set
up the final photo grades data set: PHOTO SCREENING & GRADING, DATA SET COMBINING &
ADJUDICATION. The senior photographer screens the photos for quality. Queries that are generated
by the senior photographer are communicated with the Principle Investigator (P1) and the photographers
at gte. The fundus photographs are sent to UCLA Coordinating Center. Two trained graders then grade
the photographs independently. The 2 data sets generated by the 2 graders independently are then
combined together and adjudicated by the Pl monthly for any discrepancies. A fina photo set is created.
Externd vaidity with the University of Wisconsin Reading Center is conducted every 6 months after year
2 for 30% of cases and 10% of noncasesin the final data st.

68 Rev. 10/15/0216/15/200210/1/2002



Incidence of Macular Degeneration in Older Women

Vision related data cleaning and quality control at UCLA

Tasks ltem Contents
Range checks Ocular History Number of eye related surgeries
Contrast Sengtivity Number of circles correctly identified

Humphrey Autorefractor 1. Visud acuity
2. Autorefractor

Intraocular Pressure Avg. IOP
Eye Photo 1. Fimral #
2. Fimtype
Data consistency  Blind eye Same blind record in Ocular History, Contrast

Sengtivity test and -Functiond Vidon test

Enuclestion 1. Samehblind record in Ocular Higtory,
Contrast Sengtivity test and Functiond
Vison tes
2. Result not available for Humphrey
Autorefractor, Intraocular Pressure and

Eye Photo

Contrast Sengtivity & 1. Noreault if atest not done

Functiond Vidon 2. If unableto read chart at 5 feet in one tedt,
the other should be same.

w

Both test should use the same distance
4. Both test should use the same corrective
ads

Eye surgery history Congstent record should be on Ocular History
and Intraocular Pressure page

Data quality Missng rate Humphrey autorefractor, visud acuity and
contrast sengitivity

Dilation amount across Stes

Completion rates of vison measures across Sites.
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Fundus photographs 1. Qudity graded if photo taken
2. Quadlity grades

Mean values of visud acuity and contrast sengitivity across Stes
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SOF-AMD Photography Reading Center (PRC)

Flow Chart for Data M anagement

Clinical Sites:
1: Bdtimore; 2: Minneapolis; 3: Pittsburgh; 4: Portland
Communicate with Pl and I Send films weekly via FedEx
photographers about any v
problems. Colleen Gillis
Study v Communicate with Pl and
P UCLA PRC photographers about any
i problems.
Grader A: Grader B:
Photo Data Set 1 Photo Data Set 2
Combined grader
data set
Every 6 months after year 2
Every month 10% cases and 30% noncases

Adjudication of

Photo Data Set 3

discrepancy by PI:

v

v

External validity by Jane
Armstrong:
Photo Data Set 4

v

Final photo grades data
set
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Statistical 1ssues
Genera andytic gpproach.
Unit of Analysis

The unit of dataandysswill be either study subjects or eyes, depending on the god of each andyss.
When an outcome is an eye-gpecified event, such asthe late ARM or the ARM progression, we will
systematicaly andyze one eye from each subject separately, such asright eye or left eye, or best eye or
worst eye. When both eyes are included in the analys's, we will use satistical methods that could take into
account the potential positive correlation between eyes, such as the GEE gpproach. When an outcomeis
a subject-specified event, such as the qudlity of life (NEI-VFQ) the fractures, and a potentid risk factor is
an eye-relaed measurement, such as cataract surgery, we will classify the risk factor as none, aone-eye
event, or atwo-eye event whenever possible.

Analytic Plan

First, we will obtain descriptive satistics on adl relevant outcomes and risk factors. The descriptive
datistics for continuoudy scaled variables include means, sandard deviations, medians, quartiles, and
ranges, the descriptive atistics for categorical variables are their frequencies and percentages. We will
examine crude (unadjusted) associations between each outcome and a potential risk factor. Depending on
the type of variables, the crude associations will be based on corrdlation coefficients, T-tessANOVA
tests, Chi-sguare tests, and univariate regresson models. Findly, since our sudy is not a randomized
study, it isimportant for usto control for multiple risk factors and potentia confounding factors. Thus, we
will estimate adjusted measures of effects usng multiple regresson modds, dratified andyses (eg., age
group, parity, visua acuity), and/or other advanced statistical methods, such as multiple imputations or
Bayesan analyses. A potentid confounder will be determined based on investigators prior knowledge
and empirica associations between outcomes and primary risk factors (P < 0.25). In addition, we will
develop advanced datistical methods for data analyses, if we find that the existing Satistical methods do
not fully address our problems.

Outcome assessment
Primary Endpoints

Our primary endpoints are 5-year incidence of late ARM and 5-year progression rate of ARM after Vist
6. A 6-levd severity scde of ARM is defined as following:
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Level 10 = no drusen, or hard drusen or smal drusen <95 micronsin diameter only, regardless of
area of involvement, and no pigmentary abnormality present

Level 20 = hard drusen or small drusen <95 microns in diameter, regardiess of area of
involvement, with increased retind pigment present but no RPE depigmentation or soft
drusen (® 95 microns) with drusen arealess than 960 microns and no pigment
abnormalities present

Level 30 = soft drusen (3 95 microns) with drusen area less than 960 microns and RPE
depigmentation present or soft drusen with drusen area greeter than or equa to 960
microns with or without increased retind pigment but no RPE depigmentation

Leve 40 = soft drusen (3 95 microns) with drusen area greater than or equa to 960 microns and
RPE depigmentation present with or without increased retind pigment

Leve 50 = geographic atrophy under the fovea

Leve 60 = exudative macular degeneration with or without geographic atrophy present

Theincidence of late ARM isthe development of any of the following after Vist 6 among subjects who
did not have levels 50 or 60 at Vigt 6:

Exudative macular degeneration
Geographic atrophy

The progresson of ARM isthe development of any of the following after Visit 6 anong subjects whose
ARM level wasleved 10 through level 50 a Vigt 6:

Increase in severity by 2 steps or more from leve 10 through 30
Increase in severity by 1 step or more from level 40 or 50

Additiond Endpoints

Additiond endpoints include 5-year progression rate from early to late ARM and 5-year incidence of
early ARM after Vigt 6. The progresson from early to late ARM is the development of any of the
following after Vist 6 among subjects whose ARM leve waslevel 20 through 40 & Vist 6:

Increase in severity from levels 20-40 to levels 50-60

The incidence of early ARM is the development of any of the following after Visit 6 among subjects
whose ARM levd was beow level 30 at Vist 6:

Presence of soft indistinct drusen

Presence of any type of drusen associated with RPE depigmentation
Increased RPE pigment
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Background Related to Endpoints |

Based on our preiminary findings from the SOF Vist 6, anong 1808 subjects whose fundus photographs
were graded at Visit 6, 54 (3.0%) were not able to be graded in both eyes, 130 (7.2%) had level Oin
both eyes, 141 (7.8%) had level 10 in at least one eye, 1464 (81.0%) had levels 20to 40 in at least one
eye, 19 (1.1%) had levels 50 or 60 in at least one eye.

Information on the incidence of late ARM and progression of ARM are available from previous sudies. In
the Beaver Dam Eye Study, there were 24 eyes with late ARM among 189 eyes from study participants
who were 75 years or older. Their estimate of incidence of late ARM is 12.7%. In the Blue Mountains
Eye Study, there were 6 eyes with late ARM in 68 eyes from women who were 80 years or older (an
estimated 8.8% incidence of late ARM). Assuming a 12.7% incidence of late ARM, we anticipate 378
cases of late ARM in our cohort (=3094*0.960*0.127).

In the Beaver Dam Eye Study, there were 66 eyes who developed ARM progression among 584 eyes
from study participants who were 75 years or older (an estimated progression rate of 11.3%). Based on
this estimate, we anticipate 310 cases of ARM progression in our cohort (=3094*0.887*0.113).

Primary Specific Aim 1

To estimate the 5-year incidence of late ARM and the 5-year progression rate of ARM after
Vidt 6 and to explore the pathogenesis of late ARM by analyzing potential risk factorsfor new
or progressive ARM.

We will estimate the incidence/progression rates separately for right eye, |eft eye, best eye, worst eye, and
both eyes combined. Since ARM severity will be determined by the qudity of fundus photographs, the
rate of ungradeable photographs will be very important. If the ungradeable rate is low (less than 5%), we
will assume that those ungradesble photos are missing a random and exclude them from our andyses.
However, if the ungradesble rate is high (more than 10%), we will perform both complete data analysis
(excluding those ungradesble photos) and multiple imputation anadyses (imputing the ARM gtatus based
on dl rdevant information). Confidence intervas (Cl) for the incidence/progression rate will be obtained
from the estimates of logigtic regresson modds. Since the estimates/Cls obtained from logistic regression
models are estimates for odds of being a case instead of rates, we will approximeate the rate estimates/Cls
with the estimates directly if the rate estimate islow (less than 10%). If the rate is high (more than 15%),
the estimates/Cls for odds will be converted to the rate estimates/Cls using the converson formula RATE
= exp(ODDS)/(1+exp(ODDY)).

Firgt, we will estimate the 5-year incidence of late ARM and the 5-year progression rate of ARM by
dividing the total number of new/progressed ARM cases found in Vist 8 by the total number of avalable

eyes from study participants.
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Second, we will estimate the Stratified and adjusted 5-year incidence/progression rates. Potentia
dratification/adjusted variables include age, smoking status, dcohol consumption, BMI, prior cataract
surgery, systemic diseases (e.g. heart disease and diabetes) and ocular diseases (e.g. cataract and
glaucoma). We will use the information obtained at Vigt 6 for those variables because of the time
ambiguity of the information obtained at Visit 8 when the endpoint is reached.

Finaly, we will conduct risk factor analyses for 5-year incidence/progression rates. We will proceed as
described earlier in the section of genera andytic gpproach. Univariate and multivariate logistic regresson
modelswill be used in this step. Primary risk factors include:

Smoking:  Smoking status will be obtained from questionnaires, and will be classified as non-
smokers or current smokers. Potential confounders for smoking status are age,
acohol consumption, and BMI.

Alcohol use: Alcohol consumption will be obtained from questionnaires, amd will be summarized
by number of drinks per week. Potentiad confounders for alcohol use are age,
smoking status, BMI, and blood pressure.

Diet: (Antioxidants, Fat intakes, and Cholesteral):  Information on diet intake will be measured
from dietary history questionnaires obtained at visit 6. Potential confounders for diets
are age, smoking status, alcohol consumption, BMI, and blood pressure.

Prior cataract surgery: Prior cataract surgery will be assessed in 2 ways. Self-report of prior
cataract surgery including time of surgery and anterior segment photographs. Self-
report of prior cataract surgery will based on the post cards mailed to each subject
every 12 weeks, so we will have reliable responses with minimal recal bias.
Information obtained from self-report will be verified with anterior segment
photographs. We will perform both “ Beaver-Dam-style” andlysis and enhanced
“Beaver-Dam-qyle’ andysis. In “Beaver-Dam-style’” andyss, we will proceed as
described in the generd andytic approach, and we will conduct stratified anayses
within each stratum defined by each potential confounder. In enhanced “Beaver-
Dam-gtyle’ andys's, we will include time Since cataract surgery as an additiond
potential confounder, and we will gratify by ARM status measured a Visit-6 and
control for time since cataract surgery. Potential confounders for diabetes are age,
smoking status, acohol consumption, BMI, and blood pressure. To address potential
selection bias, we will supplement with propendty score andysis on propensity for
cataract surgery. In propensity score andyss, subjects will first be divided into
subgroups according to their probabilities of having a cataract surgery, which will be
esimated from available demographic and rdevant dinic information. The
incidence/progression rates will then be compared within each subgroup, and
weighted estimates will be obtained by combining al subgroups.

Diabetes.  Diabetes has been assessed in 2 ways: Sdlf-report and fructosamine levels. Potentid
confounders for diabetes are age, smoking status, adcohol consumption, BMI, and
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blood pressure. Andysiswill be only performed on exigting fructosamine samples as
apilot sudy.

Endogenous Estrogen: Endogenous estrogen has been measured from serum samples using liquid-
liquid organic extraction, column chromatography, and radioimmunoassay. Potentia
confounders for endogenous estrogen are age, smoking status, acohol consumption,
BMI, and blood pressure. Analysis will be only performed on existing estrogen
samples as apilot study.

Primary Specific Aim 2

To describethe changein visual function (acuity and contrast sengtivity) over 14 yearsin older
women and to examine potential risk factorsfor loss of visual function.

Thevisud function is measured by both acuity using Baley-Lovie chart and contrast sensitivity. We will
andyze both continuous outcome variables and binary outcome variables for changesin visud function. A
binary variable for loss of visua acuity will be defined asloss of 10 or more letters between basdline and
Vigt 8, and the continuous outcome varidble for visud acuity will be the number of letters read in the
Bailey-Lovie chart. However, because continuous measures of changein visua acuity may be more
sendtive than abinary indicator of change, we will dso perform sengtivity andyses with thelog
transformed minimum angle of resolution (logMAR) scores of Bailey-Lovie (calculated as 1.7 — 0.02
[BL+30]) to seeif theloss of visud function are confirmed. To be consstent with published data, we will
use log contragt sengitivity vaues for low and high spatia frequency contrast senstivity.

Wewill estimate overdl changesin visud function, and report the changes separately for right eye, |eft
eye, best eye, worst eye, and both eyes combined. We will proceed as described earlier in the section of
generd andytic gpproach. Univariate and multivariate linear regression modelswill be applied for
continuous outcome varigbles, and univariate and multivariate logistic regresson modd s will be gpplied for
binary outcome variable. Repeated-measurement models will aso be used to explore the patterns of
visud function changes from basdine to Vist 8.

In SOF, at Vist 1 (Year 1 or Baseline Examination), 93% of subjects had visua acuity better than 20/40,
7% had visual acuity of 20/40 to better than 20/80, and 0.1% had visud acuity of 20/80 or worse. At
Vist 6, 71% of subjects had visua acuity of better than 20/40, 24% had visud acuity of 20/40 to better
than 20/80, and 5% had visud acuity of 20/80 or worse. Assuming 3094 subjects have visua acuity
measures a Vists 6 and 8 and that the standard deviation of an increase in percentage decline of visud
acuity from Vist 6 to 8 s 0.433 (=sqrt(0.25* (1-0.25)), the minimum detectable increase in percentage
vison decline from Visit 6 to 8 is 2.2% for 80% power and 2.5% for 90% power.

Secondary Specific Aims

76 Rev. 10/15/0216/15/200210/1/2002



Incidence of Macular Degeneration in Older Women

Totest the hypothesesthat progression of ARM isassociated with an increaserisk of non-
spinefractures and to describe the influence of severity and progression of ARM on vision-
targeted health-related quality of life

To study the association between the incidence of late ARM and the progresson of ARM and the risk of
fdls and fractures in elderly women, our outcome variable will be time to non-spine fracture. We will
proceed as described earlier in the section of generd analytic gpproach. For fracture endpoints, we will
perform Cox proportional hazards regresson models to examine the hypotheses that progresson in ARM
(from Vigt 6 to Vidt 8) is associated with increased risks of non-spine fractures occurring subsequent to
Vigt 8 (Year 14 Examination), after adjusting for age and other potentid fracture risk factors previoudy
identified and published from SOF.

Aswe discussed earlier, we will expect 3,094 subjects to have gradeable photographs at Visit 8 (Year 14
Examination), and 340 cases of ARM progression and 375 new cases of late ARM. If we there are 345
non-spine fractures (0.115/5 years) after Vist 8 (Year 14 Examination) among participants at risk of
ARM progression, the relative risk that we will be able to detect with a one-sided test and alpha of 0.025
(two-sided dphaof 0.05) is 1.57 for 80% power and 1.68 for 90% power. The relative risk for non-

spine fracture among patients with incident late ARM would be 1.54 for 80% power and 1.64 for 90%
power, assuming 345 non-spine fractures (0.115/5 years) among the early ARM patients.

To describe the influence of severity and progresson of ARM on vison-targeted hedth-rdated quaity of
life and change in vison-targeted hedth-related qudity of life, our outcome variable for vison-targeted
hedth related qudity of life is measured with 9 —item NEI-VFQ developed for NHANES IV. We will
proceed as described earlier in the section of genera andytic gpproach using bivariate andyses and linear
regresson models

Because demographic characteristics, such as age, may independently affect the NEI-VFQ scores, we

will dso congtruct multivariate linear regression models to adjust for the independent effects of other
patient-level characterigtics while examining the main effect of ARM severity.
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