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Today’s Goal 

• Start thinking about food and 
beverage consumption differently 

• Start thinking of it as fuel for the brain 
and the body 

• Sharesome tools that you can 
implement in your practice with your 
patients 

• Start thinking about change behavior 
so that you can model what you 
preach 





Think About your Patients

▶Patient presents with 
hypertension and 
BMI of 30+ 

▶Also has complaints 
of dry eye 

▶What should you be 
thinking of and why?



Have you ever wondered 
why some people got 
diseases and others did 
not?

▶It is estimated that lifestyle 
decisions account for over 70% 
of our chronic disease states 

▶Even when we have a genetic 
predisposition, we can mitigate 
that with healthy choices 
including diet, exercise and 
better managing stress 





Nutrition
▶ Nutrients are involved in all 

body processes at the 
cellular level. 

▶ Involved for Immune system 
functioning 

▶ Enables our body to repair 
and regenerate 

▶ Enhances our ability to think 
clearly and effectively



Nutrition

Macronutrients include protein, 
fat, carbohydrates and water. 

Micronutrients are the minerals,  

Vitamins and phytochemical in 

our food.



Deep dive into what the evidence says 
regarding the eye and nutrition 

▶Glaucoma 

▶AMD 

▶Diabetes



Glaucoma
PRIMARY OPEN-ANGLE GLAUCOMA 

Glaucoma is a multifactorial optic neuropathy 

characterized by structural changes to the optic nerve 

head and peripapillary retina that are associated with 

characteristic functional deficits.

There is clear evidence that glaucoma is a 

neurodegenerative disease that affects the brain as well 

as the eye.

Glaucoma is associated with the following clinical 

features:
• Aqueous outflow restrictions
• Unphysiologic intraocular pressure
• Abnormal ocular perfusion
• Abnormal rate of apoptosis
• Progressive ganglion cell loss
• Characteristic changes in optic nerve anatomy

Punjab O, Lin S, Stamper R. Advances in mapping the glaucomatous visual 

field from confrontation to multifocal visual evoked potentials. The Internet 

Journal of Ophthatlmology and Visual Science. 2006.



Risk Factors for Glaucoma (ICD-10)
• African-American or Hispanic race 
• Family history in first-degree relative
• Elevated intraocular pressure
• Abnormal optic disc appearance
• A central corneal thickness below 500 

microns combined with elevated IOP

Additional Risk Factors
• Diabetes
• Low blood pressure
• Sleeping disorders and Breathing 

disorders
• Trauma to the globe



Glaucoma and Microbiome



Glaucoma and Microbiome



The ocular hypotensive effect of saffron extract in 

primary open angle glaucoma: a pilot study 

▶ The progressive nature of glaucoma and its growing incidence make its therapy an important target for research. The role of oxidative damage in 

the pathogenesis of glaucoma makes antioxidants such as saffron extract an attractive target for potential clinical use. Herein, we evaluate the 

effect of aqueous saffron extract on intraocular pressure (IOP) in eyes with primary open-angle glaucoma (POAG). 

▶ Methods 

▶ Thirty-four eyes of 34 clinically stable POAG patients receiving treatment with timolol and dorzolamide eye drops were enrolled in this prospective, comparative, 

randomized interventional pilot study. Eligible subjects were randomized to receive 30 mg/day aqueous saffron extract orally (17 subjects, 17 eyes) or placebo (17 

subjects, 17 eyes) for one month as an adjunct to timolol and dorzolamide. Following treatment, both study groups entered a one-month wash-out period. The main 

outcome measure was IOP during treatment and after the wash-out period.

Mohammad Hossein Jabbarpoor Bonyadi, Shahin Yazdani, and Saeed Saadat 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Jabbarpoor%20Bonyadi%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=25319729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jabbarpoor%20Bonyadi%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=25319729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jabbarpoor%20Bonyadi%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=25319729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jabbarpoor%20Bonyadi%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=25319729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yazdani%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25319729
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saadat%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25319729


Mean baseline IOP was 12.9 ± 3.7 versus 14.0 ± 2.5 mmHg in the saffron and control groups, respectively (p 

= 0.31). After three weeks of treatment, IOP was significantly decreased to 10.9 ± 3.3 mmHg in the saffron 

group as compared to 13.5 ± 2.3 mmHg in the control group (p = 0.013). At four weeks, IOP was still 

significantly lower in the saffron group (10.6 ± 3.0 versus 13.8 ± 2.2 mmHg, p = 0.001). At the end of the 

wash-out period, IOP was 12.9 ± 3.0 in the saffron group versus 14.2 ± 2.0 mmHg in the control group (p = 

0.175). None of the patients experienced side effects during the study and wash-out period. 

Conclusions 

Oral aqueous saffron extract seems to exert an ocular hypotensive effect in primary open-angle glaucoma. 

This effect became evident after three weeks of therapy.



More Studies 





Abstract 
Over the last decade, new evidence has become increasingly more compelling that commensal 
microflora profoundly influences the maturation and function of resident immune cells in host 
physiology. The concept of gut-retina axis is actively being explored. Studies have revealed a critical 
role of commensal microbes linked with neuronal stress, immune responses, and neurodegeneration 
in the retina. Microbial dysbiosis changes the blood-retina barrier permeability and modulates T cell-
mediated autoimmunity to contribute to the pathogenesis of retinal diseases, such as glaucoma. Heat 
shock proteins (HSPs), which are evolutionarily conserved, are thought to function both as 
neuroprotectant and pathogenic antigens of T cells contributing to cell protection and tissue damage, 
respectively. Activated microglia recruit and interact with T cells during this process. 



Latest AREDS Data

New data from the NEI 10-year follow-up post hoc analysis 
of the age-related eye disease study (AREDS) and AREDS2 

which was presented at ARVO’s annual meeting  

May 7, 2021.





Findings: 

Decreased Risk 

• Vitamins A, D, E, C 
• B vitamins such as folate, B6, 

B12, thiamine, riboflavin, 
niacin 

• Carotenoids such as alpha 
and beta-carotene, lutein, 
zeaxanthin, lycopene 

• Minerals such as magnesium, 
calcium, zinc, iron, and 
copper 

• Fatty acids EPA & DHA from 
fish or algae sources

Increased Risk

• Cholesterol 
• Saturated fats 
• Monounsaturated fats 

(meat/dairy sources) 
• Omega 6’s 
• ALA (vegetable omega 3’s 

such as flax seeds, chia, 
and soy oil) 

• Arachidonic acid



“Adopting a western diet 

means that MUFA is 

predominantly supplied by 

foods of animal origin, while 

in south European countries, 

extra virgin olive oil is the 

most dominant source of this 

type of fatty acid”….. 

Results of the recently 

published PREDIMED trial 

demonstrated major 

cardiovascular benefits of 

olive oil and nuts when 

compared to a low-fat diet



What the data showed about eating a 
Mediterranean Type Diet

• Eating a Mediterranean diet, particularly a lot of fish, may be beneficial for those 
with early or even intermediate age-related macular degeneration (AMD) 

• A diet high in fish can reduce the chances of developing late AMD by 65% for 
patients who also have protective genes  

• In the general AMD population, a high fish diet reduced progression of 
intermediate AMD, with bilateral large drusen, to geographic atrophy by 31%. 

• High adherence to a Mediterranean diet reduced progression from intermediate 
to late AMD, with geographic atrophy or neovascularization, by 25-to-40%.



A Mediterranean diet was 
defined as one high in 
fruits, vegetables, nuts 
and legumes, moderate in 
fish, white meat and whole 
grains, moderate-to-low in 
alcohol and low in red 
meat and refined sugar, 
with a high ratio of mono-
unsaturated to saturated 
fat intake.

What the data showed about eating 

a Mediterranean Type Diet



Dietary Nutrient Intake and Progression to Late Age-Related Macular 
Degeneration in the Age-Related Eye Disease Studies 1 and 2, Results 
continued….Summary of Interaction between Nutrient and Genotype

• Confirmed earlier findings that the gene for complement factor H (CFH) on chromosome 1 
was associated with greatly increased risk of drusen formation, while ARMS2 on 
chromosome 10 is associated with hemorrhage and poor visual acuity (Ophthalmology 
2018;125(4):559-568).

• An earlier study by the AMD Gene Consortium found these two genes accounted for 60% 
of hereditary AMD risk, and these were included with another 50 previously identified AMD 
genetic risk markers in a genetic risk score tool (Nat Genet 2016;48:134-143).

• The AREDS/AREDS2 analysis identified additional AMD genetic risk alleles

• To find out if these associations are clinically useful, the group tested several AMD 
progression prediction models with and without a genetic risk score. Other factors in the 
models were baseline age, education, smoking status and baseline AMD severity scores 
in both the study and fellow eyes.

• The most powerful predictors turned out to be baseline severity scores for both the study 
and fellow eyes, with genetic risk scores only minimally improving performance when 
added to such a model. (Genetics 2017;206:119-133) 



• No interaction was observed between genetic factors and a 
Mediterranean diet for AMD progression

• However, for patients with a protective gene for CFH, consumption of 
fish was strongly associated with reduced AMD progression risk. Even 
low fish intake reduced risk of progression from intermediate AMD to 
geographic atrophy by 50%, while high fish intake reduced it 65%.

• By contrast, in those without protective alleles at CFH, no decreased 
risk was observed with high DHA intake. For neovascular AMD, higher 
DHA or EPA intake, or both, seemed to be associated with decreased 
risk preferentially in participants with low-risk genotypes at ARMS2, 
although the results were less consistent.

Summary of Interaction between Nutrient and Genotype 
Continued…



Conclusions: Higher 
dietary intake of multiple 

nutrients, including 
minerals, vitamins, and 

carotenoids, is associated 
with decreased risk of 

progression to late AMD. 
These associations are 
stronger for GA than for 
neovascular AMD. The 

same nutrients also tend to 
show protective 

associations against large 
drusen development. 

Strong genetic interactions 
exist for some nutrient-
genotype combinations, 

particularly omega-3 fatty 
acids and CFH. 











A comprehensive 
literature review 
was performed:  

take home 
message:  

Enough data 
found to suggest 

ALL stages of 
AMD benefit from 
supplementation 





“You are what you eat,” said Emily Chew, 
MD, a clinical spokesperson for the 
American Academy of Ophthalmology, who 
serves on an advisory board to the research 
group conducting the study, said in an AAO 
news release. “I believe this is a public 
health issue on the same scale as smoking. 
Chronic diseases such as AMD, dementia, 
obesity, and diabetes, all have roots in poor 
dietary habits. It’s time to take quitting a 
poor diet as seriously as quitting smoking.”  

A Mediterranean diet 
emphasizes eating less meat 
and more fish, vegetables, fruits, 
legumes, unrefined grains, and 
olive oil. Previous research has 
linked it to a longer lifespan and 
a reduced incidence of heart 
disease and cognitive decline.



So why are we having a Diabetes epidemic? 

Diabetes



Diabetes









Measuring MPOD Levels…

In Diabetics???...... 
Is there a role for the supplementation of carotenoids in 

diabetic retinopathy? 



Published July 16, 2021 

The authors performed a comprehensive literature review of the National Library of Medicine 

and Web of Science databases, resulting in 341 publications meeting search criteria, of which, 

18 were found eligible and included in this review.





The Therapeutic Role of Carotenoids in Diabetic 
Retinopathy: A Systematic Review….Highlights:

• Hyperglycemia is the most important known cause of retinopathy 

• Hyperglycemia-induced oxidative stress is responsible for retinal microvasculopathy  

• It has also been shown that the levels of serum carotenoids are associated with the 
prediction and severity of DR 

• Different studies have reported that carotenoids exert retinal protection during oxidative 
stress, which is the most important underlying mechanism involved in the pathogenesis 
of DR. 

• Carotenoids also have improved mitochondrial dysfunction as an important source of 
ROS/RNS in DR. 

• Treatment with carotenoids augmented the activation of retinal microglia, which have 
critical participation in the inflammatory responses of retina. 

• Carotenoids enhanced the expression of SOD and attenuated ER stress by upregulating 
the expression and activation of AMP-activated protein kinase (AMPK) 

• Carotenoids can significantly improve retinal endothelial dysfunction



The Therapeutic Role of Carotenoids in Diabetic Retinopathy: A 
Systematic Review….Highlights continued: 

• Carotenoids increased the expression of retinal BDNF and prevented retinal 
neurodegeneration. 

• Carotenoids diminished RGC loss, thinning of the different retinal layers 
including total retina (TR), inner plexiform layer (IPL), inner nuclear layer (INL), 
outer retinal layers (ORL), and retina photoreceptor layer (RPL) in animal models 
of diabetes.

Conclusion: 

In summary, carotenoids potentially delay the initiation and prevent the 
progression of DR; however, adequate clinical trials are needed to provide 
their effectiveness among humans.  



Bonus information

• When prescribing Antibiotics consider prescribing probiotics.



When prescribing antibiotics, 

consider concomitantly prescribing 

probiotics...

Microbiome science is rapidly unfolding and 
what it becoming clear is that the impact our 
commensal microbes have on our immune 
system can no longer be ignored…



From the 2019 Congress of Clinical Rheumatology:  

keynote speaker James T. Rosenbaum, MD, Chief of Ophthalmology at the 

Legacy Devers Eye Institute in Portland and Chief of Arthritis and Rheumatic 

diseases at the Oregon Health and Science University spoke on the microbiome 

and rheumatic disease: 

“I submit to you that in any disease that has an immune component — 
whether it’s Alzheimer’s, Parkinson’s, autism, atherosclerosis, obesity, 
diabetes and any disease that you are seeing in your clinics with an immune 
component — the microbiome is having some effect,” Rosenbaum told the 
attendees, “Whether it’s a small effect or a large effect, it is hard to say, but 
in these experimental rodents, it’s a huge effect. And one day, we will have 
therapy that is directed toward repairing or changing, or altering, that 
microbiome.”





The gut microbiome orchestrates human 
metabolism, immunity, gene expression

"The hundred trillion bacteria in the body of an adult human 
contain about 4 million distinct bacterial genes, with more 
than 95% of them located in the large intestine.  Since most 
of these genes encode for enzymes and structural proteins 
that influence the functioning of mammalian cells, the gut 
microbiome can be viewed as an anaerobic bioreactor 
programmed to synthesize molecules which direct the 
mammalian immune system, modify the mammalian 
epigenome, and regulate host metabolism" 

Galland L.  Gut microbiome and brain. J Med Food 2014













“We conclude that 
there is sufficient 

evidence to make a 
recommendation for 
the use of specific 
probiotic products 

for the prevention of 
antibiotic 

associated diarrhea. 
In particular, we 

provide a three-star 
recommendation for 
preparations with a 
minimal daily dose 
of 2 × 109 CFU of 

the probiotic strain 
Lactobacillus 

rhamnosus GG.”



“Among the various probiotics evaluated, Lactobacillus 
rhamnosus or Saccharomyces boulardii at 5 to 40 billion 

colony forming units/day appear most appropriate for 
preventing AAD in children receiving antibiotics.”



Questions?
drprnewsome@gmail.com

drjuliepoteet@gmail.com


