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EYES RIGHT

How to protect your vision

N

Emily Chew is
deputy clinical
director of the
U.S. National Eye
Institute in Bethes- dothelial growth factor, or VEGF, characterized by these yellow spots on
da, Maryland. An which is important for growing the retina called drusen.
ophthalmologist and new blood vessels. VEGF also
retina specialist, she plays a role in the spread of cancer
has led or analyzed and in other diseases.

Ry . the Age-Related We inject into the eye the same
Eye Disease Study (AREDS), the Action to drugs that we use for cancer—Lu-
Control Cardiovascular Risk in Diabetes (AC-
CORD) Eye Study, and the Early Treatment
Diabetic Retinopathy Study. Chew serves on
the editorial board of journals including Retina
and Investigative Ophthalmology & Visual Sci-

Q: Can AMD be treated? That number is expected to double by
A:New treatments have dramat- 2031. And many of those people are at
ically helped the wet type. The risk for advanced macular degeneration.

treatments counteract vascular en- | 1hey have intermediate AMD, which is

Q: Does early AMD cause symp-
toms?

A:In the beginning, you may have very
few or no symptoms. Early AMD can only
be diagnosed by an eye exam where your
eyes are dilated. The ophthalmologist or
eye care provider puts drops in your eyes
to open up the pupil so he or she can look
at the retina and other structures of the
eye.

centis, for example. In most cases,
vision remains stable, and in 40
per cent of patients, the treatment
actually reduces vision loss, which
is quite remarkable. So these drugs
have really revolutionized treat-

ence. She spoke to Nutrition Action’s Bonnie ment of wet AMD. Q: What causes AMD?
Liebman by phone from Bethesda. ) We've been testing treatments

A: The cause is unknown, but the main
for the dry type and exciting re-

THE MACULA AT RISK

risk factor is age. The second most

search is ongoing, but nothing has | ., 56 rtant risk factor is cigarette smok-

worked out yet.

ing, which can double your risk. And a

Q: What is age-related macular degen- | Q: |s AMD a major public health prob- number of studies have reported that

eration, or AMD?

A:The macula is the centre of your
retina. It's where your finest vision comes have age_re]ated macular degene[atioﬂ.

from. And that area is where
this degenerative process
occurs.

There are two different
types of AMD. One is called
neovascular, or the so-called
wet type. Neovascular means
you have abnormal new
blood vessels that may lead
to bleeding and a very acute
loss of vision. [See “Macular
Degeneration,” p. 4.]

Atrophic, or dry, macu-
lar degeneration is a slow
withering away of the normal
seeing cells and the underly-
ing structures. So you have
blind spots in the centre of
your field of vision.

The wet type is less com-
mon, but it accounts for 80
per cent of people with severe
vision loss.

lem? people who consume more fish or green
leafy vegetables have a lower risk of AMD,
though that kind of study can’t prove
cause and effect.

A: Yes. One million people in Canada

i Q: The U.S. National Eye
Institute recently released

7 .
Anatomy Of the Eye the results of the second
: = % s i

=1 - Age-Related Eye Disease
Study, or AREDS2. What
did the first AREDS study

Macula /t T Pupil find?
fid ' ; b E ! A: The first study found that

F P " the AREDS formulation—a
combination of vitamin C,

T
=

T0Z 3 vitamin E, beta-carotene,
:1’ Ep , zinc, and copper—reduced
Bop D the risk of progressing to
\ advanced macular degen-
Cornea eration in those who had

intermediate AMD. But the
AREDS formulation didn’t
stop people with early AMD
from progressing to interme-
diate AMD.

The lens, which focuses light rays onto the retina, is supposed to be
clear. Opaque areas, called cataracts, scatter light and blur vision.
When the macula—the centre of the retina—degenerates, it blurs the
sharp, detailed vision that you need to read, drive, sew, etc.
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Illustrations: AMD Alliance International.

Q: What led to the first AREDS formu-
lation?

A:The vitamins C and E and the beta-
carotene were designed to provide anti-
oxidants. And we decided to add zinc
because a very small study found that it
might improve vision in a very short time.
Based on that small study, zinc had
taken off. It was a multi-million-dollar
business. We used 80 milligrams of zinc, a
dose that was considered very high by our
nutritional experts. But we wanted to give
the same dose that that small study gave.
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five-year clinical trial ended in 2001, all
the patients were told to take the AREDS
formulation, so it was no longer a clinical
trial. The participants were followed for
five more years, through 2005.

At that point, we still saw a 27 per
cent reduction in the risk of progressing
to advanced disease in those who were
originally assigned to take the AREDS
formulation.

Q: What led to AREDS2?

A:When we evaluated the diets of people
in the AREDS population, two nutrients

Q: So AREDS2 tested lutein and
omega-3s?

A: Yes. We tested to see whether adding
lutein and zeaxanthin and/or omega-3
fatty acids to the AREDS formulation
would further reduce the risk of advanced
AMD. All participants were randomly as-
signed to lutein and zeaxanthin, omega-3
fatty acids, the combination, or a placebo.
[See “The AREDS2 Study,” p. 5.]

Q: What else did AREDS2 test?

A: We wanted to see if we could eliminate
beta-carotene from the AREDS formula-

P

Macular Degeneration
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Optic nerve

R
The normal eye. Photoreceptors (rods and cones) produce
waste that's removed by the retinal pigment epithelium (RPE),
Bruch’s membrane, and the choroid working together like a
fireman’s bucket brigade. Waste that doesn’t get broken down
collects in bundles called drusen (not shown).
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The macula degenerates. If drusen build up, they can disrupt
the RPE, the photoreceptors, and vision (dry macular degener-
ation). If abnormal blood vessels begin to grow —the process is
called choroidal neovascularization, or CNV—they can bleed or
leak fluid onto the retina (wet macular degeneration).
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And we added copper because high
doses of zinc can make it harder to absorb
copper, which could result in anemia.

Q: Did you find any adverse effects?

At Yes. In people who were given zinc, we
found an increase in hospitalizations for
urinary tract infections, an enlarged pros-
tate in men, and stress incontinence in
women. Stress incontinence is the loss of
a small amount of urine when you cough,
sneeze, laugh, or exercise. The problems
occurred in 7.5 per cent of people who
took zinc and in S per cent of those who
did not take zinc.

Q: Did the benefit from the AREDS1
formulation last?

A Yes. We recently published the results
of a 10-year AREDS] follow-up. When the

really popped out. First, we found that
people eating fish, which is a great source
of omega-3 fatty acids, had a lower risk
of intermediate and advanced macular
degeneration. Eating fish just two times
a week was sufficient to see that effect.
And other studies had found similar
results.
Second, people who ate lots of green
" leafy vegetables, which are high in lutein

Lutein and its virtually identical cousin,
zeaxanthin, are particularly important
because they’re actually in the macula.
They’re pigments that might reduce light
damage and might have anti-oxidative
capacity.

We wanted to use lutein in AREDSI,
but at that point, we didn't have a com-
mercially available source.
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and zeaxanthin, had a lower risk of AMD.

i

tion. Two large trials had demonstrated
that smokers given high doses of beta-
carotene—33,000 to 50,000 IU a day—
had a higher risk of lung cancer. So we
tested the AREDS formula with or with-
out beta-carotene.

The second issue was the increase in
hospitalizations in people who got zinc in
AREDS]. So in AREDS2 we tested either
the original dose of 80 milligrams or a
lower dose of 25 milligrams. We saw no
difference in hospitalizations or other ad-
verse effects. We can't tell if taking no zinc
would have led to fewer adverse effects
because everyone in AREDS2 took zinc.

Q: Weren't the zinc takers in AREDST
less likely to die?

A: Yes. We found that zinc reduced the
mortality rate by about 20 per cent. The
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reduction was mostly due
to fewer heart attacks and

What AREDS2 Tested

AREDS2 tried to improve on the AREDS1 formula (vitamin C,
vitamin E, beta-carotene, zinc, and copper).

Everyone in AREDS2 got

Vitamin C (500 mg), vitamin E (400 /U), and copper (2 mg)

lutein are carried into the
gut with certain proteins,

strokes. Further research is
needed to follow up on those
results.

Q: So everyone in AREDS2
got a variation of the

Lutein (10 mg) + Zeaxanthin (2 mg)

In addition, people got

Either Or

No Lutein + Zeaxanthin

and there’s only so many
there. If you flood the sys-
tem with beta-carotene, less
lutein gets in.

DHA (350 mg) + EPA (650 mg)

No DHA + EPA

Q: Are foods that are rich

AREDS1 formula?

Beta-carotene (25,000 [U)

No Beta-carotene

in beta-carotene safe?

A Yes. These are people who

Zinc (80 mg)

Zinc (25 mg)

A: Yes. The risks associated

are at high risk for advanced
macular degeneration, so

Sources: JAMA 309: 2005, 2013 and JAMA Ophthalmol. 131: 843, 2013.

with beta-carotene supple-
ments haven’t been found

»
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they all got the AREDS
formulation. They all had
intermediate AMD in both eyes or inter-
mediate AMD in one eye and advanced
disease in the other eye. So even the
placebo group was getting the AREDS
formulation.

Q: Did the omega-3s help?

A: They weren'’t beneficial or harmful for
eyes. We're also looking at cardiovascular
disease and cognitive function. We're still
analyzing those results.

Q: What about lutein and zeaxanthin?

A: When the people who took lutein and
zeaxanthin were compared directly to
those who took beta-carotene, there was
about a 20 per cent lower risk of progress-
ing to advanced AMD in those who took
lutein and zeaxanthin.

Lutein and zeaxanthin had the greatest
benefit for people who were getting the
least lutein and zeaxanthin from their
food. Those people had a 25 per cent low-
er risk of progressing to advanced AMD
than those who took beta-carotene.

Q: Did beta-carotene help?

A: The results suggested that beta-
carotene probably wasn't play-
ing much of a role. It's not in

a two-fold increase in lung cancer in
people who were given beta-carotene. The
disease was diagnosed in 2 per cent of
people who were given beta-carotene and
in 1 per cent of those who were not. Ap-
proximately 90 per cent of these cancers
occurred in former smokers.

Q: How long ago did the former smok-
ers stop smoking?

A: We don’t know, but it had to be at least

one year before they entered the study.
Fifty per cent of the participants in our

studies were former smokers. And 7 per

cent of people in AREDS2 and 13 per

cent in AREDS1 were current smokers.

So many people with AMD have some

smoking history. Beta-carotene should be

eliminated from the AREDS formulation

because of this adverse effect.

Q: Didn’t beta-carotene block lutein
from being absorbed?

A: Yes. Beta-carotene suppressed blood
lutein levels. People who were given
beta-carotene had 33 per cent lower blood
levels of lutein than those who were not
given beta-carotene. Beta-carotene and

with food. People ask me,
“Can I eat carrots?” Eat as
much as you'd like. Eating foods rich in
beta-carotene is not a problem.

Q: Were most people in AREDS2 get-
ting lutein in Centrum Silver?

At Yes. Some people in AREDS were
taking multivitamins on their own before
the study started. In order to make sure
that they were all taking the same multi-
vitamins, we offered all AREDS2 partici-
pants Centrum Silver, and 90 per cent
accepted it.

Centrum Silver contains 250 micro-
grams of lutein, which was much lower
than the 10 milligrams we were studying.
[So is the 500 micrograms of lutein in Cen-
trum Select 50+, the company’s formula
for seniors in Canada.] Ten milligrams
is 10,000 micrograms. The 250 micrograms
of lutein in Centrum probably didn’t affect
our study results. People with AMD should
know that it is safe to take a multivitamin
in addition to the AREDS formulation.

Q: Can you get 10,000 micrograms of

lutein a day from food?

A:Tt's hard to get that much from

food. People at the highest intakes get
>>>5>>

the eye, while lutein and zea-
xanthin are. Beta-carotene was
added because at the time we
did AREDS], it was a popular
antioxidant.

Q: Did beta-carotene cause
harm?

A Because previous studies
suggested that high doses of
beta-carotene increased the
risk of lung cancer in smokers,
we didn't give beta-carotene
to current smokers. However,
in AREDSZ we found almost

A scene as viewed by someone with a healthy retina.

A scene as viewed by someone with macular degen-
eration.
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6,000 micrograms a day, and that would
be eating about a third of a cup of cooked
spinach every day. That’s a lot of spinach.
People with the lowest intakes eat
the equivalent of maybe a third of a
cup a week. And the people in AREDS
consume more than the general pop-
ulation. They're a well-nourished,
well-educated group. These are mostly
people who are taking care of them-
selves. And the extra lutein was still
helping them.

Q: Did the AREDS2 nutrients slow both
wet and dry AMD?

A: Mostly they helped with neovascular,
or wet, AMD. But the interesting thing is
that most people don't just get neovascu-
lar. They get a mix. Quite often, 30 per
cent of the people with dry or geographic
atrophy type also develop new blood
vessels within five years.

So we're really talking about everybody
with macular degeneration, because you
can’t sort out who's going to get what. We
don’t have a crystal ball.

Q: Should people who don’t have AMD
still take the AREDS nutrients?

A: No. People who have a family history
of AMD or who think they might be at
risk should have a dilated eye exam. If
they are diagnosed with intermediate
AMD, then they should consider taking
the AREDS formula.

On the other hand, we should all eat
a diet replete with fish and green leafy
vegetables, not just for the eyes but to
lower the risk of cardiovascular disease,
cancer, and other conditions. And even
though we didn’t find a benefit from
omega-3 supplements, data from oth-
er studies are very compelling that we
should eat fish.

Q: Why would omega-3s help?

A: EPA, or eicosapentaenoic acid, and
especially DHA, or docosahexaenoic acid,
are major building blocks of the retina.
They may also play a role in reducing
inflammation. We had great hopes that
they would be beneficial.

Of course, the data on omega-3s and
cardiovascular disease looked promising
years ago, and less promising in the last
five or 10 years, partly because people are
receiving better care for their cholesterol
and high blood pressure.
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A scene as viewed by someone with a cataract.

Maybe our patients were so well
nourished that they didn’t need extra
omega-3s. Maybe just a little in the diet
goes a long way.

Why didn’t omega-3 fatty acids work
in AREDS2? Did we use the wrong dose?
Did we start too late? Is our ratio of DHA
to EPA incorrect? We don’t know the
answers, but we're conducting further
analyses.

Q: What about B vitamins or other
nutrients that AREDS didn't test?

A:In a randomized trial of 5,442 women,

Digging for Lutein

If you're looking for lutein-rich vegeta-
bles and fruits, here’s where to start.

Vegetables Lutein
& Fruits + Zeaxanthin
(% cup, vegetables (milligrams)
cooked, unless noted) 5
Kale 15.5
Spinach (2 cups raw) 10.4
Spinach 9.6
Swiss chard 9.4
Collard greens 5.3
Peas, frozen 2.0
Romaine lettuce (2 cups raw) 2.0
Brussels sprouts 15
Zucchini 1.0
Broccoli (2 spears) 0.9
Yellow corn 0.8
Asparagus 0.7
Green beans 0.6
Iceberg lettuce (2 cups raw) 0.2
Nectarine (1) 0.2
Orange (1) 0.2

K Source: U.S.D.A. National Nutrient Database.
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the combination of vitamin B-6, vita-
min B-12, and folate reduced the risk

of macular degeneration. These were
interesting results that are worth further
investigation.

Q: And neither vitamin C nor vita-
min E helped in those women or
in the men in the U.S. Physicians’
Health Study?

A: That’s correct. Those vitamins slow

down the progression of disease in peo-
ple who already have it, but it looks like
they don't prevent it.

BEYOND MACULAR DEGENERATION

Q: What are cataracts?

A: A cataract means that the eye’s lens
becomes opaque. Aging is the main risk
factor. One of the most common surger-
ies in Canada is for cataracts. If we can
reduce cataracts by even 10 to 20 per cent,
we’d make a remarkable dent in rates of
surgery.

Diabetes is known to increase the risk
of cataract. Smoking and light exposure
probably increase the risk. Women tend
to have a slightly higher risk than men,
and people who are overweight or obese
have a higher risk than those who are
normal weight.

Q: Did the AREDS nutrients prevent
cataracts?

A:The AREDS1 formula didn’t have a
beneficial or harmful effect on cataracts.
In AREDS2, participants with the lowest
intakes of lutein and zeaxanthin who
were given lutein and zeaxanthin had
about a 30 per cent lower risk of cataract
surgery than those who got no lutein or
zeaxanthin. We need to explore those
findings further.

Q: Does anything else help prevent
cataracts?

A:In AREDS1 we found that people who
were taking Centrum had a lower risk of
nuclear cataracts, which occur when the
lens gets thicker and thicker.

And a few years later, an Italian trial
sponsored by the U.S. National Eye In-
stitute found that Centrum reduced the
risk of nuclear cataracts but increased the
risk of posterior subscapular cataracts,
which are in the back of the visible lens.
So that was a mixed message.
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Q: Which type
is most com-
mon?

A Nuclear.
But posterior
subscapular
cataracts cause
the most vision
problems earlier
and most notice-
ably if they're
right in the centre of the back of the lens.
In AREDS2, 90 per cent of our patients
were taking Centrum, so we don’t know
whether it had an effect on cataracts, but
results from the Physicians’ Health Study
and other randomized trials should give us
some idea of what’s going on with that.
We didn’t look at omega-3 fatty acids
because there’s no biological reason
omega-3s would have any effect on cata-
racts.

Q: How does
diabetes harm
eyes?
A: Diabetes can
lead to small-
blood-vessel
disease. And the
eyes have small
blood vessels.
The longer
you've had
diabetes and
the higher your
blood sugar is,
the more likely
you are to get di-
abetic eye disease, or diabetic retinopathy.
The small vessels can actually close up,
and the body reacts by developing abnor-
mal new vessels, which can cause hemor-
rhaging and scarring. A bleed in the eye
could block vision. It can actually detach
the whole retina and cause blindness.

Q: Can lower blood sugar protect
against diabetic retinopathy?

A: Yes. If you have diabetes, you're doing
very well if you keep your hemoglobin
Alc—that's a long-term measure of blood
sugar levels—around or below 7 per cent.
We've proven in studies that people with
type 1 or type 2 diabetes who have tight
control on their blood sugar have less pro-
gression of diabetic eye disease. It could
be as much as a 70 per cent reduction.

A scene as viewed by someone with diabetic retinopathy.

A scene as viewed by someone with glaucoma.

That's tre-
mendous. No
drug can give
you that. It's
also crucial for
people with
type 1 or type 2
diabetes to
manage their
blood pressure
and cholesterol.

Q: Do most people get their eyes
checked often enough?

A:No. It’s a problem. Everyone aged 65
or older should have an exam with their
eyes dilated every one or two years. Many
don’t. And people with diabetes should
have their eyes examined on a yearly
basis.

Having an eye exam is crucial. The
leading causes of blindness—macular
degeneration, cataracts, and especially
glaucoma—can
sneak up on
you with-
out your ever
knowing you
have them.
And if you
have diabetes,
your risk of
eye disease
and losing
vision is much
higher. There’s
so much more
we can do for
diabetics now.

Q: That test with a puff of air isn't
enough to detect glaucoma?

A: Simply measuring the eye pressure

is not sufficient. Glaucoma can cause
damage to the optic nerve. A dilated eye
exam allows the ophthalmologist to see
if the nerve is damaged.

Testing the field of vision is also im-
portant to look for defects of glaucoma.
The visual field test picks up which part
of the field you're missing.

If you have glaucoma, you may not
realize that you're missing the peripheral
field, because if you've got two eyes, you're
always scanning. But if you look straight
ahead and you can’t see your hands when
they’re held out to your sides, then it’s
because you don't have peripheral vision.

Q: So you need both the visual field
test and the dilated eye exam to
diagnose glaucoma?

A: Yes. And both are especially important
in people who are suspected of having
glaucoma or have a family history of it.

Q: How does a dilated eye exam find
macular degeneration?

A: We look for drusen in the early stages.
If you have AMD, one thing you can do
to monitor yourself is to close one eye
and see if you can read newsprint. Or look
at straight lines on graph paper with one
eye covered to see if they look crooked.

Covering one eye helps because some-
times when you have an eye disease in
one eye, the other eye compensates so
well that you don’t notice it. People say,

“l accidentally covered my eye because I
was brushing my hair and I realized that I
can't see out of my other eye.”

Even to find cataracts, you want to
have your eyes dilated. When you look
into the pupil, you only see a small part
of the lens. But when you dilate, you see
probably 80 per cent of the lens.

Q: What would you tell someone with-
out AMD who wants to take the AREDS
formulation?

A: We don’t have evidence that the
AREDS formulation makes any difference
if you don’t have intermediate AMD.

In AREDS], the supplement didn’t help
prevent cataracts or keep the early stages
of AMD from progressing. The AREDS2
supplement is for people who have inter-
mediate disease—that is, who are at risk
for advanced disease. We don’t know the
side effects of taking these supplements
in the long term. @

%
The Bottom Line

B To protect your eyes, eat lutein-rich
foods (like green leafy vegetables) and fish.

W Get an exam with your eyes dilated
every year or two.

m If you have intermediate macular de-
generation, take lutein (10 mg), zeaxanthin
(2 mg), zinc (25 mg), vitamin C (500 mg),
and vitamin E (400 IU) every day.
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