Extra Slides for Q and A



Diet Patterns



Randomized Controlled Trials

Two Balanced, Antioxidant—Rich Diet Patterns
5-10 Fruits and Vegetables/day

1. DASH (Dietary Approaches to Stopping Hypertension) appel, L, NEIM, 1997
« 8 week trial (306 men and women)

* Lowered systolic and diastolic blood pressure, compared to typical American
diet
» “Our results add to the evidence that dietary interventions can be as effective as — or

more effective than — antihypertensive drugs... and should be a routine first-line
freatment ....” Stephen Juraschek, M.D

 Additional beneficial effects observed in many of the 20 trials

« Lower: Oxidative stress and inflammatory markers, and other metabolic
syndrome risk factors (triglycerides, insulin sensitivity, LDL cholesterol)

« Benefit is often greater in those with risk factors
Meta-analysis and review: Siervo, M, 2015


Presenter
Presentation Notes
Two balanced, antioxidant –rich diet patterns providing  5-10 fruits and vegetables/day that might lower risk for retinal neurodegenerations such as AMD and glaucoma

Because a body of  RCTs supporting the lowering of PROCESSES known to contribute to retinal neurodegeneration;

 Processes which may develop over multiple decades; longer than risk for AMD and glaucoma are studied.

The first is the Dietary Approaches to Stopping Hypertension Diet (DASH) . This is relevant as hypertension is  known risk factor for AMD,  (although not consistently for glaucoma)
This trial in the late 90s, provided strong evidence for lowering of systolic and diastolic BP, both in men and women with high and low sodium intake;

This effect and other beneficial effects have since been observed in many of the subsequent trials:
Lowering oxidative stress, AND the many processes which increase oxidative stress burden;
The benefit over short periods tested, often being greatest in those with these risk factors.


DASH
Diet
Plan

Whole grains

Vegetables

Fruits

Fat-free or low-fat Dairy
Lean meats, poultry, fish
Nuts, seeds, legumes
Fats and oils

Sweets and added sugars

6-8/day:
1 slice bread, 1 ounce cereal
1/2 cup cooked rice or cereal

4 to 5/day:
1 cup raw leafy
% cup cut raw or cooked vegetable

4 to 5/day:
% cup or medium fruit

2-3/day: cups milk or yogurt
or | ounce cheese

6/week: 1 oz meats, poultry, fish, or 1 egg
4-5/week:
2-3/day: 1 tsp oils, 1 Tbsp mayo, 2Tb salad

dressing

:< 5/week (Tbsp sugar or jam), % cup sorbet



.

2. Mediterranean Diet

Randomized Controlled Trials
2. Primary Prevention:

PREDIMED (http://www.predimed.es)

« Reduced incidence of CVD and
Type 2 diabetes over 4.8 years

« Associated with reduction of
inflammatory markers, blood
pressure, BMI, fasting glucose,

ggﬁgesterol (Meta-analysis: Nordmann, AJ,

Meta-analysis of prospective studies
confirms significant risk lowering for
CVD, cancer and total mortality and
gg%%degenerahve diseases (Sofi, F,

1. Secondary Prevention:

Lyon Heart Study (de Lorgeril, M (1999)

Reduced secondary heart events
relative to a low-fat “prudent” diet

Deaths
Per 10,000
People

Keys, A:
disease.
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Presentation Notes
The second is the Mediterranean Diet:
Based on the diet pattern observed by Ancel Keys to be associated with the lowest risk of CHD and total mortality, of the seven countries in this landmark study.
This was the diet of men and women living on the Greek island of CRETE.
Since others have developed attributes which reflect what they perceive to be the key attributes of this diet.

Mediterranean diet were first demonstrated to lower secondary coronary heart events in people ( men?) who had already had  on heart attack:
It reduced risk of  a second event, relative to what we in the US were recommending, a low fat, high F and V diet
More recently the Spanish PREDIMED version of the Med diet was observed to lower primary CVD events and diabetes. Conditions which share many risk factors with AMD and glaucoma.
Additionally many subsequent trials have observed beneficial effects in lowering inflammatory markers, and other metabolic risk phenotypes.
A recent meta-analysis confirmed lower CVD, cancer and overall mortality, as well as neurodegenerative diseases in people adhering to this diet


s Mediterranean Diet
Conclusive for cardiovascular disease and diabetes

Suggestive for cognitive neurodegeneration
Benefit likely but untested: AMD, glaucoma

i

Red meat < 2s
Processed meat < 1s

Olive Oil

ead / Pasta / Rice / Couscous/
Other cereals 1-2s
(preferably whole grain)

infusions
Biodiversity and seasonality
Traditional, local

and eco-friendly products
Culinary activities

Regular physical activity
Adequate rest
Conviviality

M

2010 edition editerranean Diet Foundation, www.dfmed.org
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So, In summary and increasing body of evidence suggests that adopting Mediterranean like diet patterns known to lower CVD risk , diabetes and mortality risk 
	may also prevent or slow AMD

Definitions of the specific dietary attributes vary, but pyramids like this are available on the Web.
Diet patterns generally include 
5-10 fruits and vegetables, 
moderate red wine 
whole grains with each meal
And protein not from red and processed meat, but from
	fish , poultry, legumes, and nuts; (and most: some dairy products)
These (and use of olive oil) provide both a high concentration of long and short chain omega-3  fatty acids 
also as mentioned, in Greece, this also includes abundant greens (not scored on such patterns in trials or OS)
 



Patterns Not |Ig

* Emphasize:

PREDIMED and Other Mediterranean Diet

entical

Fruits and vegetables> 5/day, nuts >3/week, seeds, legumes >3/week

Olive Oil (or encourage high monounsaturated fat/saturated fat ratio)

Legumes

White instead of red meat

* Fish

Wine with meals

 Dairy: Allowed, but not promoted (Some variations suggest 2-3

serving/day) by most,

but Alternative plans encourage 2-3/day

 PREDIMED intervention groups provided olive oil (1L/week) and nuts

(30g/day)



Observational Studies of Mediterranean—Like
Diet Patterns and Retinal Neurodegeneration

AMD Glaucoma

» Lower risk of one or more (early or late AMD) * No studies
phenotypes in five cohorts:

* Prospective
« AREDS Cohort over 13-years (Merle, B, 2015; Agron, E, 2018-

Poster# 0047; Chui, CJ, 2014)

« European Eye Study (g re, 2016)
» Eye-Risk Consortium, veres.2018 abstract3010)

 Longitudinal Prevalence Studies

« Melbourne Collaborative Cohort StUdy Islam, FMA, 2014)
* CAREDS (Mares, 2011)
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Moreover, population-based studies in five separate cohorts have also observed lower AMD risk in people adhering to Med diets, or similar Med-type diets

No such studies have yet been conducted for glaucoma; which would require meta-analyses and/or  very long follow-up of large cohorts for adequate numbers with this less common outcome


Specific Diet Components Which May Account for Lower
Age-Related Retinal Neurodegeneration in
Mediterranean Diet- like: Lifestyles Patterns

 Conclusive Evidence

 Antioxidants (Vitamins C, E, Carotenoids) (Fruits and
Vegetables)

e Zinc
« Suggestive Evidence
* Other Non-nutrient Antioxidants: Lutein, Flavonoids

 Nitrates
 Omega- 3 fatty acids, Vitamin D, B vitamins



2015-2020 Dietary Guidelines for Americans

https://www.choosemyplate.gov/dietary-guidelines

Make half your plate
fruits & vegetables.

e Grains Make half
Focus on 4o e—— your grains
whole fruits. *‘ whole grains.

Vegetables Protein T

Y Vary your Move to
Vary your = ‘ ‘g " &—— protein low-fat or

routine. fat-free
milk or
yogurt.

veqgies.

Drink and eat less
sodium, saturated fat,
and added sugars.
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Make half your plate fruits and vegetables.

   ○ Focus on whole fruits.

   ○ Vary your veggies.

● Make half your grains whole grains.
	

● Move to low-fat and fat-free milk or yogurt.

● Vary your protein routine.

● Drink and eat less sodium, saturated fat, and added sugars


Supplements



If you have macular degeneration....

Some US doctors recommend a supplement which

lowered risk of progressing from intermediate to
advanced AMD 25% over 6 years.

« AREDS « Some
Supplement: supplements
— Beta-carotene: 15 — Add:
mg * Lutein and
— Vitamin C: 500 mg AL
* Fish oils

— Vitamin E: 400 IU

e Selenium
— Zinc: 80 mg (with 2 _ Reduce:
mg copper) - Vitamin E
« Zinc

AREDS, 2001
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Clearly the AREDS study, published in 2001 indicated the benefit of hig-dose antioxidants supplements. Your doctor may encourage you to use these or one of the many similar ones on the market.
Some  supplements
Substitute or add lutein
Add fish oils 
Add selenium
Lower zinc and vitamin E

These are probably improvements to the original formula, But the benefits of these supplements are unknown



While further conclusive evidence for benefits to slow or prevent retinal
neurodegeneration is obtained we can prevent deficiencies by monitoring

status for :
e Serum (OH) vitamin D

« Recommending Vitamin D supplements for bone health (safe up to 4,000 IU)
» Physical activity outside (30 minutes) for everyone

* Vitamin B ;,
Check: Homocysteine and methyl malonate levels for vitamin B, inadequacy

If present: vitamin B ,, supplements (considered safe; high doses (1mg)
tested in HOPE trial)



* Vitamin B ,,
— Part of a supplement which lowered risk for macular
degeneration
— Getting the daily requirement is especially important:
* If not eating food sources (milk, eggs, fish, poultry or dairy)

 In people who have low absorption from foods
(10-30% of people over 50 years)

» Possibly in people who get high levels (More than 100
micrograms/day) of synthetic folic acid from fortified breads
and cereal, or supplements (rather than natural folate from

foods).
— The synthetic form elevates blood folate more than the natural form.

— Research of other disorders of the central and peripheral nervous
systems indicate that clinical manifestations of B12 insufficiency are
exacerbated by high folate status


Presenter
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Researc:h of other disorders of the central and peripheral nervous systems indicate that clinical manifestations of B12 insufficiency are exacerbated by high folate status.

1.	Sawaengsri H, Bergethon PR, Qiu WQ, et al. Transcobalamin 776C-->G polymorphism is associated with peripheral neuropathy in elderly individuals with high folate intake. Am J Clin Nutr. 2016;104(6):1665-1670.
2.	Brito A, Verdugo R, Hertrampf E, et al. Vitamin B-12 treatment of asymptomatic, deficient, elderly Chileans improves conductivity in myelinated peripheral nerves, but high serum folate impairs vitamin B-12 status response assessed by the combined indicator of vitamin B-12 status. Am J Clin Nutr. 2016;103(1):250-257.
3.	Moore EM, Ames D, Mander AG, et al. Among vitamin B12 deficient older people, high folate levels are associated with worse cognitive function: combined data from three cohorts. J Alzheimers Dis. 2014;39(3):661-668.
4.	Morris MS, Jacques PF, Rosenberg IH, Selhub J. Folate and vitamin B-12 status in relation to anemia, macrocytosis, and cognitive impairment in older Americans in the age of folic acid fortification. Am J Clin Nutr. 2007;85(1):193-200.
5.	Morris MS, Jacques PF, Rosenberg IH, Selhub J. Circulating unmetabolized folic acid and 5-methyltetrahydrofolate in relation to anemia, macrocytosis, and cognitive test performance in American seniors. Am J Clin Nutr. 2010;91(6):1733-1744.
Morris MS, Selhub J, Jacques PF. Vitamin B-12 and folate status in relation to decline in scores on the mini-mental state examination in the framingham heart study. J Am Geriatr Soc. 2012;60(8):1457-1464.
 In January 1998, the U.S. FDArequired food manufacturers to add folic acid to foods commonly eaten, including breads, cereals, pasta, rice, and other grain products, to reduce the risk of neural tube defects.Harvard.edu:  The UL for adults for folic acid from fortified food or supplements (not including folate from food) is set at 1,000 mcg a day



If you have a family history
of macular degeneration but not the
condition yet...

Supplement Use: Research supports

« Benefit is unknown potential benefits of:

» A vitamin D containing — Healthy Foods
supplement might help — Exercise

» May be risks in using — Breastfeeding

high-dose supplements
long-term



Supplements Which Might Help
-Whether you have AMD or a Family History-

e

 Vitamin D

— Adequate vitamin D could lower odds of having AMD, especially
if you have certain high risk genes *

* Millen. AE, et al. Arch Ophthalmol. 2011;129(4):481-89
Millen AE, et al. JAMA Ophthalmology. 2015 Oct 1;133(10):1171-9
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1. It might help to take Vitamin D supplements -In winter,  if no food sources are eaten daily: 
-Our studies suggest that adequate vitamin D could lower odds of having AMD, especially if you have certain high risk genes

2. It might help to take Vitamin B 12 supplements (or a B vitamin supplement):
Part of a supplement which lowered risk for macular degeneration (in one small clinical trial and also a large population  study  [folate, B12, riboflavin- I think)
Getting the daily requirement is especially important if you are:
Eating a vegan diet (no milk, eggs, fish, poultry or dairy)
Have low absorption from foods: 10-30% of people over 50 years 
(Low levels in your blood would suggest you need higher doses)
	Don’t’ say: there is some concern that high folate supplementation might also interfere with 	adequate B12 status


Bilberry, Wolfberry (Goji berry), Astaxanthin

Folk traditions suggest benefit- research is not
sufficient to prove or disprove

The amount in pills is not regulated
— Safety is untested

The substances they provide can be found in foods
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Presentation Notes
I have not saved time to talk much about herbals but there is not much I could say for sure…

Fold traditions suggest benefit of some- yet there is not sufficient evidence for or against their use.

That said, we know even less about the safety of herbals – We do not know levels that might be beneficial nor what levels are safe: the impact of these on health is even less studied that more common aspects of diet--


S
Omega-3 fatty acids

* Supplements:

« Randomized clinical trials of DHA and/or EPA are inconclusive for development of
advanced AMD

AREDS2: No benefit after 5 years

« 2080 men and women at high risk of progressing to advanced AMD randomized:
« DHA (350 mg) and EPA (650 mg)vs control

Nutritional AMD Treatment 2 (NAT2) After 3 years no benefit (except in those without
ARMS?2 risk alleles)

e« 263 men and women randomized to:
« DHA (840 mg) and EPA (270 mg)
« Pooled risk 0.96 (0.84, 1.10) (Evans JR, 2014)

Cohort studies of supplements are limited
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Supplements: 
Randomized clinical trials of DHA and/or EPA are inconclusive for development of advanced AMD

AREDS2: No benefit after 5 years
2080 men and women at high risk of progressing to advanced AMD randomized:
DHA (350 mg) and EPA (650 mg)vs control

Nutritional AMD Treatment 2 (NAT2) After 3 years no benefit (except in those without ARMS2 risk alleles)
263 men and women randomized to:
DHA (840 mg) and EPA (270 mg)
Pooled risk 0.96 (0.84, 1.10) (Evans JR, 2014)

Cohort studies of supplements specifically  are limited



S
Omega-3 fatty acids

« Status is dependent on intake and genes

« FADS1 AMD risk alleles (encodes protein to synthesize DHA/EPA from alpha-linolenic
acid

Biological Plausibility:

 Membranes, especially photoreceptor outer segments
* Fluidity and function
« Synthesis of anti-inflammatory cytokines

 Dietary Fish or Long-chain Omega-3 Fatty Acids:

» Associated with advanced AMD in 20 studies, across 14 samples in
different populations (Recent Review: Souied, E, 2015)


Presenter
Presentation Notes
The second attribute of Mediterranean diets, relevant for AMD and glaucoma, is omega- 3 FA intake
	
Some plant foods like walnuts, olives, flax provide some fat as short chain omega-3 fats (provide alpha linolenic acid) that can be elongonated to LC Fas needed by photo receptors, but some people lack the genetic tools to do this
	
Fish (esp fatty fish from cold waters) provide the long chain omega-s  DHA and EPA.
DHA is the primary fatty acid in neural membranes of the eye. There is a deep body of evidence that these fatty acids are especially critical for PR outer membrane integrity and function and the synthesis of anti-inflammatory cytokines

Lower AMD risk with fish intake has been one of the most consistent observation across cohort studies, associated with advanced AMD in 20 studies across 14 samples!

Differently…



B
Vitamin D

* Inadequacy Common: 15% of the world’s population

 Biologic Plausibility
 Vitamin D receptors in retina

4 Clinical studies: Status correlated with retinal thickness (Macula,
GCL, RNFL)

« Experiments in Cells, Rodents:
* Neuroprotective
 Anti-angiogenic and anti-inflammatory

» Large Observational Studies
« AMD- Suggestive (but inconsistent)

* Open-angle Glaucoma, or Risk Factors- Suggestive but more limited

« Randomized Clinical Trials
* None
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Inadequacy Common: 15% of the world’s population
Biologic Plausibility
Vitamin D receptors in retina 
4 Clinical studies: Status correlated with retinal thickness (Macula, GCL, RNFL)
Experiments in Cells, Rodents: 
Demonstrate vitamin D is neuroprotective in brain and/or eye
And plays: Anti-angiogenic and anti-inflammatory roles
Large Observational Studies
AMD- Suggestive (but inconsistent)
Open-angle Glaucoma, or Risk Factors- Suggestive but more limited
Randomized Clinical Trials
One (in progress): The Vitamin D and Omega-3 Trial (VITAL) (5 years; no early AMD or glaucoma)


B vitamins
B12’

« Randomized Clinical Trials

 One Women'’s Antioxidant and Folic Acid Cardiovascular Study (WAFACS), combined folic
acid, Bg, and B, : 34% reduction in late AMD over 7 years (only 55 cases)

* Mechanisms

* Preventing elevation in homocysteine

» Moderately elevated levels is a strong risk factor for vascular dementia and Alzheimer’s
disease (Reviewed: Smith, AD,2016)

« Large Observational Studies- suggestive, but limited
 AMD (any)
« Homocysteine related to increased risk: 2 studies (NS trends in 4)
 Dietary B, : Protective trend : 2 studies
« Serum B,,, and supplement use related to any AMD: 1 study
» Glaucoma: limited

* Vitamin B,, inadequacy is common in people not consuming
supplements or fortified foods (cereals):
* 10 to 30% of persons over 50 years have low absorption from foods
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A primary impetus to take a look at B vitamins more closely (and particularly B12, for which inadequacy is more likely )
- is the result of a in which  a combination of folic acid, B6, and B12 : 34% reduction in late AMD over 7 years ( but there were only 55 cases)

A mechanism for neuroprotection likely involves homocysteine, as moderately elevated plasma total homocysteine (tHcy) is a strong modifiable risk factor for BOTH vascular dementia and Alzheimer's disease

Large OS of AMD are suggestive, but limited:
With evidence for serum homocysteine being related to increased risk in a few studies
In one large prospective study both use of B 12 supplements and serum B 12 were related to lower AMD risk

B vitamin status has not been well-studied in relation to glaucoma

A potential protective effect of adequate b 12 could be especially important because:
10 to 30% of persons over 50 years have low absorption from foods (especially in those who take proton pump inhibitors that reduce stomach acids) and adequate status may require higher supplements

While not time to broadly advocate for B 12 supplements, more research is definitely needed.
Time to take B vitamins? “Not yet, but worth doing more research.”Evans, J, 2013 



Avolid Excess

If you smoke: take a supplement without beta-carotene
Multivitamins: OK??
— Might have most benefit in people who are deficient

Sources of vitamins and minerals add up:
— Cereals, nutrition bars, multiple vitamin pills
Too much may not be good :

Vitamin E, zinc, beta-carotene, vitamin A, folate,
selenium, vitamin C



Antioxidants and Glaucoma
 Mechanisms- Suggestive

« Oxidative stress contributes to glaucomatous changes:
» Trabecular meshwork (cultured cells)
« Ganglion Cells
« Dysregulation of ocular blood flow

* Allelic variant in a vitamin C transporter gene (SLC23A2) was associated
with POAG and low serum vitamin C (Zanon-Moreno, V, 2011)



'S
Antioxidants and Glaucoma

* Prospective Cohort Studies- Inconsistent and Limited
 Recent exceptions:

« Recent meta-analysis including 940 cases of open-angle glaucoma (n=123,697)
Ramdas, WD, 2018

* Protective associations:
« Carotenoid precursors to vitamin A (especially dark green vegetables)
* Vitamin C

* Recent 25-year follow-up of NHS and MHPS, including 1483 cases of POAG
Kang, JH, 2016

 Protective associations: Dietary nitrate (an exogenous supply of nitrous oxide)

and leafy greens lowered POAG (20-30%), especially POAG with early
paracentral VF loss (40-50%)

« Randomized Clinical Trials- Limited

* No effects of combined antioxidants with or without omega-3 fatty acid
supplementation for two years in 117 patients (Garcia-Medina, J, 2014)
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Beforw we move on to Associations of dietary antioxidants and glaucoma are harder to detect because of lower statistical power for this less frequent endpoint, but data from many  large OS’s have and will be pooled to generate more reliable estimates of risk lowering.

An example is the recent meta-analysis of 940 cases of open angle glaucoma

In an 25-year prospective follow-up in the NHS and MHPS cohorts (providing 1483 cases Kang and a free radical, seems to be a potential antioxidant.
As a free radical, NO is thought to  be a potential antioxidant.

Nitric oxide is also a vasoactive factor in contributing to autoregulation of the vascular endothelium helping to maintain blood flow around the optic nerve
And
may regulate IOP by mediating aqueous humor outflow.

AND, (Highest consumers of dietary nitrate consumed more antioxidants (carotenoids, vitamin C, vitamin E), flavonoids, folate, and vitamin A; exercised more; and were more frequently African American (Table 1). They were also leaner and smoked less. These differences were adjusted for in multivariable analyses.)

While no supportive evidence from RCT is available.


Supplements in Slowing or Preventing
Glaucoma

 Not well studied

* |n one clinical trial:

— Selenium Increased Risk

* Nutrition Prevention of Cancer Trial:
— 200 mcg Selenium increased glaucoma risk two fold
— Continued use after trial ended increase risk ten-fold


Presenter
Presentation Notes
Clark: , LC
JAMA 1996


MISC



“A Walk in Nature Never Falils to
Deliver More Than | Expect”

Aldo Leopold
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And what’s more…Also Leopold said:

A Walk in Nature Never Fails to Deliver More Than I Expect�
There so much more than the opportunity to get vitamins D and O�
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