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Macronutrients versus Micronutrients

Macronutrients 
$ Energy and tissue support
$ Needed in larger amounts for energy and 

bodily functions
$ Proteins, fats, and carbohydrates
$ Provide the energy required for ocular 

tissues to function, repair, and recover

Micronutrients 
$ Regulation and protection
$ Needed in smaller amounts, but essential 

for health and ocular health
$ Vitamins, minerals, polyphenols, 

flavonoids, and carotenoids 
$ Regenerative, anti-inflammatory, and 

healing 

  Key Differences

• Macronutrients = energy + building blocks

• Micronutrients = regulators and protectors for optimal body function
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Why Pay Attention
$Not to get your 1-hour credit
$Chances are you are not metabolically healthy

¬ Chances are your patients are not metabolically healthy

$Patients are looking for advice
¬ Alternatives to medicine 

¬ Recommendations 

$Patients expect wellness and prevention recommendations
$Science shows the eye needs more than lutein and zeaxanthin
$ It’s beyond the economics of the practice  
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Metabolically Healthy?
$ You eat yourself into metabolic dysfunction and insulin resistance

¬ High blood pressure, high glucose/insulin, high triglycerides, low HDL, and obesity

$ Metabolically brittle or broke:
¬ Vagus nerve damage, gut microbiome disruption, muscle tissue is pathologic oo not 

optimized – full of fat and infiltrates 

$ Increased risk of heart attack, stroke, cancer, fatty liver, Alzheimer/dementia 
(Type 3 DM) 

6

Ocular Disease and Nutrition 

$ The body/eye is meant to heal, wants to heal, can heal itself
$ Treat the person not the disease

$ Assist the patient to get to a healing state
$ Muscle is the best endocrine gland not fat

$ Looking to return systems, organs (eye), and the body back to homeostasis
¬ Optimize first – micronutrients, macronutrients (nutrition), hormones, and lifestyle
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Wouldn’t Be Cool
$To know if you have low grade inflammation in your 

body?
$Know if your supplements are absorbing
$Lower your risk for chronic diseases
$Know your antioxidant status
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Chronic and Low-Grade Inflammation
Science has proven that chronic, low-grade inflammation can turn into a silent killer that 
contributes to cardiovascular disease, cancer, type 2 diabetes, diabetic retinopathy, cataracts, 
macular degeneration, and many other conditions
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Like cancers and other slow-burn diseases, identifying these conditions 
early can make the difference between full recovery or a dramatically 
reduced quality of life or even death  (vision loss or blindness)

Chronic and Low-Grade Inflammation
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Wouldn’t it be great if we could measure low grade chronic 
inflammation in YOUR body!

High Performance Liquid 
Chromatography

Life Meter 

Credit to:  An Evening with Dr. Paul Bernstein
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“Let me run something by you”
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Nutrition

$Don’t consume too many or too few calories
$Eat sufficient protein and essential fats
$Obtain the vitamins and minerals you need – Micronutritents 
$Avoid pathogens like E Coli
$Avoid toxins like mercury and lead
$Beyond this we know relatively little with complete certainty
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Endogenous and Exogenous Antioxidants
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Free Radials and Antioxidants
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Oxidative Stress
$ Small percentage of oxygen is not completely 

reduced 
$ Accumulation of free radicals
$ Oxidative damage
$ Oxidative stress

$ Considered the starting of several diseases
$ Responsible for epigenetic alterations
$ Mitochondria – vulnerable

$ Not going to make this apple new again
¬ Prevention is the one of the best medicines 
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Endogenous and Exogenous 
Free Radial Formation
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Oxidative Stress with Your OCT
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Carotenoids
$Organic pigments produced by plants, algae, and bacteria
$Cannot be synthesized by the human body

¬ Hydrophobic compounds
2 Important for the phospholipid bilayer

$600 in nature – 50 human food chain – 15-20 human blood 
stream

$Macular carotenoids (L and Z) – highest concentration found in 
the human body
¬ Diet derived 

¬ Henle fibers – between the inner and outer plexiform layers
¬ Sequester or absorb blue light
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Significance of Carotenoids

High blood levels of the carotenoid alpha-carotene may reduce the risk of dying from cardiovascular disease

(CVD), cancer, and all other causes by up to 39 percent, suggest results from a 14 year study.

Source: Archives of Internal Medicine

Published online ahead of print, doi: 10.1001/archinternmed.2010.440

“Serum  a-Carotene Concentrations and Risk of Death Among US Adults: The Third National Health and Nutrition

Exam ination Survey Follow-up Study”

Authors: C . Li, E.S. Ford, G . Zhao, L.S. Balluz, W .H. G iles, S. Liu

Total plasma carotenoids and mortality in the elderly: results o
f the

Epidemiology of Vascular Ageing (EVA) stu
dy

Britis
h Journal of Nutritio

n (2009), 101, 86–92

AREDS 2:  Higher dietary intake of lutein/zeaxanthin

was independently associated with decreased likelihood

of having neovascular AMD, geographic atrophy,

and large or extensive intermediate drusen.

A rch O phthalm o l. 2007 ;125(9):1225-1232

Vegetables, fruit, and antioxidant-related nutrients and risk of

non-Hodgkin lymphoma: a National Cancer Institute–Surveillance,

Epidemiology, and End Results population-based case-control

study 1–3

A m  J C lin  N utr 2006;83 :1401–10

Low Levels of carotenoids may increase risk of persistent HPV infection 

N utrition  and  C ancer Vo lum e 62  issue 6 , 2010  PubM ed
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Evidence Informed Risk Adjusted Medicine
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Macular Pigment
Foveal Pigment?
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Macular Pigment
Foveal Pigment?
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Carotenoids 

28

Thank you, Dr. Chris Putnam,
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-OH
$ -OH group donate an electron to mitigate the ROS and 

singlet oxygen generated from highly metabolic tissue
$ -OH group is found on all of them and it’s what makes 

them such a fantastic antioxidant
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Thank you, Dr. Chris Putnam,

Evidence Informed Risk Adjusted Medicine
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Thank you, Dr. Chris Putnam,

Evidence Informed Risk Adjusted Medicine
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Thank you, Dr. Chris Putnam,

Evidence Informed Risk Adjusted Medicine
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Thank you, Dr. Chris Putnam,

Evidence Informed Risk Adjusted Medicine
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Measure?

35

Are you taking a supplement?
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If You Are Low in Carotenoids – What Does It Mean?

High Performance Liquid 
Chromatography

Life Meter 

Credit to:  An Evening with Dr. Paul Bernstein
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Measuring Carotenoids – Gives You the Patient’s Over-All 
Antioxidant Status – In the Office – 30 Seconds
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Vulnerable to Oxidation
!"#$%"&'(Lutein

Lycopene

Betacarotene
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Comprehensive Antioxidant Support 

$Cell membrane support
$Immune system support 
$Support to the oxidative stress to the extracellular matrix
$Support to cell signaling 
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Patients Are Expecting
$Early detection 
$Wellness
$Prevention 
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Early Detection and Allopathic Treatments
Rabin Cone Contrast 
Test

ERG and 
VEP 

Evidence Informed Risk Adjusted Medicine
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Comprehensive versus Isolate 

Ocular Nutrition

Is it really any 
different than 

systemic nutrition?
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Acute vs Chronic
$ Corneal abrasion

$ Marginal ulcer
$ CL overwear

$ Hordeolum
$ HSV Keratitis 

$ Anterior Chamber Iritis

$ Randomized Clinical Trials
¬ Heterogenous input and arrive at a 

homogenous result
¬ Evidence based medicine – we apply those 

average findings to everyone, that is an 
individual

$ Everyone is not average 

$ The longest clinical trials are 5-10 years

$ Thyroid Eye Disease
$ Diabetes

¬ Metabolic diseases

$ Cardiovascular disease

$ Rheumatoid Arthritis
$ Macular degeneration

¬ Geographic atrophy
¬ Wet AMD
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Chronic 
$ Not acute or binary

¬ Complex processes

$ Short term fixes don’t work
$ More of strategy
$ Assessment of risk

$ We try to take complex processes and try 
to make them binary

$ Glaucoma
$ Thyroid Eye Disease

$ Diabetes
¬ Metabolic diseases

$ Cardiovascular disease

$ Hypertension
$ Rheumatoid Arthritis
$ Macular degeneration

¬ Geographic atrophy
¬ Wet AMDChronic or Focus of Prevention

Shift from evidence based to 
Evidence Informed Risk Adjusted Medicine
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Comprehensive Antioxidant Support 

$Cell membrane support
$Immune system support 
$Support to the oxidative stress to the extracellular matrix
$Support to cell signaling 
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Credit to: James LaValle, RPh, CCN
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If You Are Low in Carotenoids – What Does It Mean?

High Performance Liquid 
Chromatography

Life Meter 

Credit to:  An Evening with Dr. Paul Bernstein
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Reducing Oxidative Stress
“Stacking the Deck in Your Favor”

$67-year woman
¬Dry eyes
¬Rheumatoid Arthritis
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32-Year-Old Woman
$ Hyperthyroid with thyroid eye disease/Graves

¬ Upper lid retraction and soft tissue involvement
¬ Synthroid PO daily 

$ IOP and lens evaluation
¬ Loteprednol zero to QID OU PRN

$ Discussed oxidative stress and thyroid eye disease
¬ Discussed fish oil 
¬ Discussed a comprehensive antioxidant support 

$ Patient very pleased with:
¬ Allopathic treatment:  loteprednol, Synthyroid 
¬ Functional/nutritional support:  LifePak and Optimum Omega

$ Observe for progression for Tepezza consult 

52

“Comprehensive Antioxidant” Support
AMD, Diabetes, Thyroid, Glaucoma, Prevention, 

Wellness, Living…

AMD – drusen
Once per day for ”low” zinc

Evidence Informed Risk Adjusted Medicine
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Selection
Sourcing 
Specification
Standardization
Safety
Studies 

LifePak and Optimum Omega  - Pharmanex
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POAG TM  Stiffness

Elevated IOP

Disease at the TM is responsible for elevated 
IOP in glaucoma1,2

Healthy TM

Norm al IOP

Scanning electron microscopy (2000x) was used to examine human TM under physiological conditions and in patients with POAG.2

POAG, primary open-angle glaucoma; TM, trabecular meshwork.
1. He et al. Invest Ophthalmol Vis Sci. 2008;49:1447. 
2. Saccà et al. J Cell Physiol. 2015;230:510. 8

Cellular Dam age

(eg, Oxidative Stress)
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Glaucoma
PERSPECTIVES ON GLAUCOMA

Antioxidants enhance ocular perfusion 
in Open Angle Glaucoma
Harris A, et al. Acta Ophthalmol. 2018;doi:10.1111/aos.13530.

“In agreement with previous findings, our results indicate that the supplementation of certain 
antioxidants may increase blood supply to the orbit and within retinal capillary beds following 4 
weeks administration,” the authors wrote. “Our data suggest oral antioxidant supplementation may 
decrease vascular resistance over a longer period of time than previous trials investigated.”
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retinal ganglion cell regeneration ...futurem edicine.comalpha and beta retinal ganglion cells ...
cell.com

Pu Eble Rino
Retinal Ganglion Cells Optic Nerve
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Vitreous Antioxidants

Courtesy of David Nelson, OD, M BD

Com prehensive Eyecare Wellness -  From  Eyelids to Retina 2-25-2025
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https://www.healio.com/optometry/glaucoma/news/print/primary-care-optometry-news/%7b522916d8-9021-4669-8a96-45486028f46a%7d/researchers-clinicians-continue-to-determine-driving-force-behind-glaucoma
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.futuremedicine.com%2Fdoi%2F10.2217%2Frme.12.97&psig=AOvVaw3EV05ADWSYiwbAGYr3Uagc&ust=1666193184042000&source=images&cd=vfe&ved=2ahUKEwislZW4i-r6AhUjLzQIHSxFBCUQr4kDegUIARDXAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.cell.com%2Fcms%2Fattachment%2F526358%2F3591746%2Fgr1.jpg&imgrefurl=https%3A%2F%2Fwww.cell.com%2Ffulltext%2FS0960-9822(06)00184-9&tbnid=OigkqPyG-0YYQM&vet=12ahUKEwislZW4i-r6AhUjLzQIHSxFBCUQMygXegUIARD2AQ..i&docid=jlz0UbBYdpS9wM&w=640&h=955&q=retina%20ganglion%20cells&ved=2ahUKEwislZW4i-r6AhUjLzQIHSxFBCUQMygXegUIARD2AQ
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.cell.com%2Ffulltext%2FS0960-9822(06)00184-9&psig=AOvVaw3EV05ADWSYiwbAGYr3Uagc&ust=1666193184042000&source=images&cd=vfe&ved=2ahUKEwislZW4i-r6AhUjLzQIHSxFBCUQr4kDegUIARD3AQ
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.cell.com%2Ffulltext%2FS0960-9822(06)00184-9&psig=AOvVaw3EV05ADWSYiwbAGYr3Uagc&ust=1666193184042000&source=images&cd=vfe&ved=2ahUKEwislZW4i-r6AhUjLzQIHSxFBCUQr4kDegUIARD3AQ
https://www.google.com/url?sa=i&url=https%3A%2F%2Fpueblerino.info%2Fretinal-ganglion-cells-optic-nerve&psig=AOvVaw3EV05ADWSYiwbAGYr3Uagc&ust=1666193184042000&source=images&cd=vfe&ved=0CA4QjhxqFwoTCJCjpr-L6voCFQAAAAAdAAAAABB2
https://www.google.com/url?sa=i&url=https%3A%2F%2Fpueblerino.info%2Fretinal-ganglion-cells-optic-nerve&psig=AOvVaw3EV05ADWSYiwbAGYr3Uagc&ust=1666193184042000&source=images&cd=vfe&ved=0CA4QjhxqFwoTCJCjpr-L6voCFQAAAAAdAAAAABB2
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Sourcing 
Specification
Standardization
Safety
Studies 

LifePak - Pharmanex
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April 27, 2021 – January 26, 2022 (9 months)
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During the AREDS2 Study – were patients allowed to take a 
multivitamins? 

A. No – they were testing the efficacy of AREDS2
B. Yes – 10 % 1 of 10
C. Yes- - 50%  5 of 10
D. Yes – 90%  9 of 10 

Raise Your Hand

64 65
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Raise Your Hand

Would you recommend AREDS 2 
or a supplement high dose Zinc? 

A. Yes
B. No 
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“Low” Dose Zinc
(Not No Zinc)
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Zinc is Essential for Immune Function, Excessive Zinc Intake 
Can Paradoxically Suppress the Immune System

1. Imbalance of Immune Cells: Zinc is critical for the normal function of various immune cells, 
including neutrophils, macrophages, and lymphocytes. Excessive zinc can cause an imbalance in these 
cells, particularly by suppressing T-cell function, which is essential for adaptive immunity

2. Interference with Other Essential Minerals: High doses of zinc can interfere with the absorption 
and balance of other essential minerals, notably copper and iron. Copper, in particular, is crucial for 

certain immune responses, and a deficiency can impair neutrophil and macrophage function, 
weakening the body’s ability to fight infections

3. Oxidative Stress: Excessive zinc may contribute to oxidative stress by affecting the body’s antioxidant 
systems. Although zinc generally has antioxidant properties, at high doses it can disrupt the balance of 
reactive oxygen species (ROS) and antioxidants, leading to cellular damage that can impact immune 

cells

4. Downregulation of Immune Signaling Pathways: Zinc excess may downregulate certain immune 
signaling pathways, such as those involving cytokines and chemokines, which are necessary for 
inflammation and immune cell recruitment. This suppression can limit the body's ability to mount an 
effective immune response

70 71
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Selection
Sourcing 
Specification
Standardization
Safety
Studies 

LifePak and Optimum Omega  - Pharmanex
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“Comprehensive Antioxidant” Support
AMD, Diabetes, Thyroid, Glaucoma, Prevention, 

Wellness, Living…

AMD – drusen
Once per day for ”low” zinc

Evidence Informed Risk Adjusted Medicine

74

53-year-old man
$ Family history of AMD

¬ Dad with 43 injections for AMD

$ Pre-diabetic with borderline HbA1c

$ Vision 20/20 OU
$ DFE- retina clear

$ OCT normal
$ Passes dark adaptation 

75

“Comprehensive Antioxidant” Support
AMD, Diabetes, Thyroid, Glaucoma, Prevention, 

Wellness, Living…

Evidence Informed Risk Adjusted Medicine

x
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Selection
Sourcing 
Specification

Standardization
Safety
Studies 

LifePak - Pharmanex
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53-year-old man
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Questions and Thank You!
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