
AMD / DMLA  

Pouvons-nous empêcher 
la progression vers une 
nouvelle pandémie ?

Can we prevent the 
advancement towards a 

next pandemia?

Colin Lloyd for Unsplash



Age-related macular degeneration (AMD)

Most common cause of irreversible 
blindness in developed countries

 Highest incidence in Caucasian race.  

 Prevalence in Europe: 26% in >60YO

 Significant socioeconomic costs

Angelina Litvin for Unsplash
Age-Related Macular Degeneration: Epidemiology, Pathophysiology, Diagnosis, and Treatment, Cureus. 2022 Sep; 14(9): e29583

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9595233/


Direct Cost of AMD for Healthcare (f.ex. Germany)
• 7.6 Billion € / Year, or
• 12,445 € in Germany / year / patient

38% anti-VEGF
53% diagnosis exams
9% Medical exams
1% Surgery

pubmed.ncbi.nlm.nih.gov/18088159/

Economic Burden of Ageing Eye conditions estimated on the scale of up to billions in USA, Germany and Bulgaria — Foundation Fighting Blindness

Economic burden of age-related macular degeneration in routine clinical practice: the RAMDEBURS study | International Ophthalmology (springer.com)

Indirect Cost of AMD for Society
• Anxiety/Depression medications

comorbid prevalence: 60%
• Loss of productivity: 

26% job loss
55% job reduction
15% of caregivers reduce their work hours

https://www.fightingblindness.org/news/retina-international-2022-amd-372
https://link.springer.com/article/10.1007/s10792-021-01906-x


Age-related macular degeneration: Epidemiology, genetics, pathophysiology, diagnosis, and targeted therapy - PMC (nih.gov)
Cystatin C | National Kidney Foundation
Lectin Pathway of the complement system (microbenotes.com)

Half of the 
Reasons for the 
advancement 
of AMD are 

unavoidable

Age

Genetics (402H allel of CHF & 
HRTRA1 loci)

Lipid & cholesterol CNS metabolism

Lectin pathway of the completement 
system suppresion

Cystatin C

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8720701/
https://www.kidney.org/atoz/content/cystatinC
https://microbenotes.com/lectin-pathway-complement-system/


The other Half …are bad habits!

• Obesity

• Diabetic retinopathy

• High density lipoproteine

• High systolic blood pressure
• Smoking
• Heavy drinking
• CV disease
• Atherosclerosis
• And even …..… Divorce

Age-related macular degeneration: Epidemiology, genetics, pathophysiology, diagnosis, and targeted therapy - PMC (nih.gov)

Cystatin C | National Kidney Foundation

Lectin Pathway of the complement system (microbenotes.com)

Age-related macular degeneration: Epidemiology, genetics, pathophysiology, diagnosis, and targeted therapy - ScienceDirect

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8720701/
https://www.kidney.org/atoz/content/cystatinC
https://microbenotes.com/lectin-pathway-complement-system/
https://www.sciencedirect.com/science/article/pii/S2352304221000295


Tissue engineering in age-related macular degeneration: a mini-review | Journal of Biological Engineering | Full Text (biomedcentral.com)

Comparability of automated drusen volume measurements in age-related macular degeneration: a MACUSTAR study report | Scientific Reports (nature.com)

MoD - Macular and retinal pathology of dry & wet AMD

https://jbioleng.biomedcentral.com/articles/10.1186/s13036-022-00291-y
https://www.nature.com/articles/s41598-022-26223-w


Breaking the balance of enzymes in the 
extracellular matrix of the RPE in the 
macular area 

Metabolites accumulating on the BrM, 
forming vitreous warts

Subsequent damage of adjacent retinal 
tissues

Reduction of the blood supply of retina 
Immune cells produce VEGF, leading to 

Calcification, rupture, and phagocytosis of 
the Bruch membrane 

Production of neovascularization

Non-genetic mechanisms changes caused by ROS and aging of RPE 
cells can lead to AMD

Age-related macular degeneration: Epidemiology, genetics, pathophysiology, diagnosis, and targeted therapy - ScienceDirect
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3404137/

https://www.sciencedirect.com/science/article/pii/S2352304221000295
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3404137/


Carotens, Carotenoids & Xanthophyls

1400 found in nature
50 ingested through the food
12 found in human plasma 
3 biologically active in the retina

They are liposoluble, and get transported through the 
cellular walls thanks to DHA

Enter Macular Pigments: 
Carotenoids

https://www.intechopen.com/chapters/54253
https://www ncbi nlm nih gov/pmc/articles/PMC3942711/

https://www.intechopen.com/chapters/54253
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3942711/


Reactions and enzymes involved in reactive oxygen species (ROS) generation and propagation
Carotens and Xantophylls are the additional – sometimes first- line of defence

superoxide (O2·−), hydroxyl (OH·), peroxyl (RO2·), and hydrogen peroxide (H2O2).
Antioxidant enzymes: SOD: superoxide dismutase, CAT: catalase, GPx: glutathione peroxidase, GR: glutathione reductase, GSH/GSSG: reduced/oxidized glutathione.

https://www.mdpi.com/2076-3921/9/6/505#:~:text=As%20such%2C%20the%20antioxidant%20effect,receptors%20%5B124%2C125%2C126
https://www.intechopen.com/chapters/54253
Antioxidants | Free Full-Text | Carotenoids and Chlorophylls as Antioxidants (mdpi com)

https://www.mdpi.com/2076-3921/9/6/505#:%7E:text=As%20such%2C%20the%20antioxidant%20effect,receptors%20%5B124%2C125%2C126
https://www.intechopen.com/chapters/54253
https://www.mdpi.com/2076-3921/9/6/505


 Fundus imaging
 Fluorescein angiongenesis (FA)
 Indocyanine green 
angiography
 Optical coherence tomography
 Optical coherence tomography 
angiography
 AI diagnosis technology
 …

Progress of clinical therapies for dry age-related macular degeneration - PMC (nih.gov)

Ample scholar evidence that 
early diagnoses can help

https://karger.com/ore/article-pdf/61/1/19/3370415/000492897.pdf

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8720345/
https://karger.com/ore/article-pdf/61/1/19/3370415/000492897.pdf


Through measurement of macular pigment 
density using polarized light and Haidinger’s

brushes theory

So, how do we early diagnose? 



Reduced risk of AMD with
 Lutein
 Zeaxanthin

Prevention of AMD with
 Vitamin C
 Vitamin E
 Vitamin D
 ZnO

Slow(er) onset of AMD occurrence with
 DHA
 EPA

Age-related macular degeneration: Epidemiology, genetics, pathophysiology, diagnosis, and targeted therapy – ScienceDirect

Processes | Free Full-Text | The Age-Related Macular Degeneration (AMD)-Preventing Mechanism of Natural Products (mdpi.com)

Ample scholar evidence that 
food supplementation and lifestyle changes

can help

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5331551/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3705341/

https://www.sciencedirect.com/science/article/pii/S2352304221000295
https://www.mdpi.com/2227-9717/10/4/678
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5331551/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3705341/


So, how do we food supplement?

By using proven, high-quality supplements 
from well established sources.  

• Extracts of natural vitamins have higher 
absorption rates and minimize pro-oxidative issues

By assuring the bioavailability in situ, with 
maternal- mimick structured DHA
• 2-TG DHA are needed to deliver carotenoids to 
the fovea and through the cellular walls



Let’s help avoiding the 
next Pandemia…
… doing the work that 
the patient doesn’t do 

Test and Diagnose
Educate
Prescribe high quality DHA & supplements
Follow up
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