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Objectives

* Understand the most common causes of vision loss in the older population
* Review common but non-urgent presentation of ocular pathologies

* Review the common presentation of ocular pathologies that require urgent
evaluation



Eye and senescence

Why should you care?

* Vision loss is a/w...
* Falls
* 3x risk of multiple falls with decreased vision’
* Increased risk of hip, wrist, and humerus fractures?:3
* Depression*
* Dementia/delirum®-’
* [nability to drives-10
* Qverall function'?
* And many more...
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. Uhlmann RF, Larson EB, Koepsell TD, et al. Visual impairment and cognitive dysfunction in Alzheimer’s disease. J Gen Intern Med 1991;6:126-132.
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Vision Loss Increases after age 60
JAMA Ophthalmol. 2021;139(7):717-723. doi:10.1001/jamaophthalmol.2021.0527
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Eye and senescence
Where to find biological aging?

* Eye may be the first organ to detect senescence
* Uveltis
* Similarity of AMD and other aging diseases
* Detection of early dementia

* Chronic disease




Leading Causes of Blindness

CAUSES OF BLINDNESS WORLDWIDE IN PERCENTAGE

* |eading causes of blindness worldwide

* ~15 million in age 50 or older in 2020 Others

29%

* ~30 million with vision impairment

Cataract
45%

e 20/60 - 20/400
* State of Oregon: 4.26 million (2021) ..o

2%

Glaucoma

0
11% Refractive error

7%
GBD 2019 Blindness and Vision Impairment Collaborators; Vision Loss Expert Group of the Global Burden of Disease Study. Causes of blindness and vision impairment in 2020 and trends over 30 years, and prevalence of avoidable
blindness in relation to VISION 2020: the Right to Sight: an analysis for the Global Burden of Disease Study. Lancet Glob Health. 2021 Feb;9(2):e144-e160. doi: 10.1016/52214-109X(20)30489-7. Epub 2020 Dec 1. Erratum in: Lancet Glob
Health. 2021 Apr;9(4):e408. PMID: 33275949; PMCID: PMC7820391.



A quick eye anatomy review

Eye anatomy
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History

* Blurry vision
* Painful eye

* Red eye



Age-related Macular Degeneration (AMD)

Presentation

. Asymptomatic until certain threshold is reached
- Blurred or distorted central vision

. Difficulty recognizing faces

. Difficulty reading or seeing fine details

. Difficulty watching TV

National Institutes of Health. (n.d.). NIH researchers home in on genes linked to age-related macular degeneration. Retrieved from https://www.nih.gov/news-
events/news-releases/nih-researchers-nome-genes-linked-age-related-macular-degeneration



Risk Factors

. Age

. Genes (Fhx, Caucasians, gene mutations, etc.)
. Smoking

. HTN

. Hyperlipidemia

. Obesity

. Diet



DX

. Comprehensive eye examination

INEEEEEEEEEEEENEEE
. Visual acuity test

. Amsler grid test AINEEEEEEEEEEEEEEEE
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. Optical coherence tomography (OCT)

- Angiogram (FA or OCTA) L T
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American Academy of Ophthalmology. (n.d.). Facts About the Amsler Grid Daily Vision Test. Retrieved from https://www.aao.org/eye-health/tips-prevention/facts-about-amsler-grid-daily-vision-test



What is the macula?

* Responsible for the central,
fine vision

* Crucial for reading,
recognizing faces, and
qualifying for a driver’'s
license




Case #1

* 67 year old woman with family history of
AMD and 20/20 vision in both eyes for
routine eye examination and this on the
fundus examination:




ase #2

/5 year old man with new distortion
in vision in the right eye and 20/100
vision




Case #3

* /6 year old woman with slow
decrease in vision to 20/100 level



Vision loss related to macular disease isn’t total

* Peripheral vision is spared

* Even those who are legally blind
from AMD typically retain the ability
to ambulate independently




* These yellow deposits under the
retina are the hallmark of AMD

* These don't cause vision loss by
themselves, but their presence
predicts increased risk of
progression to "advanced AMD”



Advanced AMD




Advanced AMD
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AMD Road Map



Management

- Dry AMD: lifestyle changes, nutritional supplements (AREDS2
formula)

- Wet AMD: anti-VEGF injections, (photodynamic therapy)
. Low vision aids: magnifying devices, special glasses, big tablet
. Regular f/lu exam




Intermediate AMD

AREDS Supplement lowers risk of wet AMD

~ PreserVision Q

Wet AMD

Abnormal Blood Vessels

& Mineral Su

Vision loss!

Advanced
Dry AMD

Geographic Atrophy




What do we do for wet macular degeneration?

* Anti-VEGF (vascular endothelial
growth factor) injections into the
vitreous cavity

0.5 mg of ranibizumab

* 90% without significant vision
loss at 2 years
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°* On average, the treatment
results in gain in visual acuity

Verteporfin

15

* Requires repeated, and often 0o 1 2 3 S & 7 & 5 10 11 1
indefinite treatment Month

Mean Change from Baseline  (day 7)

0.5 mg of ranibizumab +46 484 - +99 4102 <106 <102 «109 +11.4 4109 «11.1 «11.3
0.3 mg of ranibizumab 429 459 <64 468 +72 474 479 482 <77 <81 478 +86 485
Verteporfin +39 405 -l -2.5 =3.] 41 56 -68 -71 ~71 -83 91 495

Rofail, M., Lee, G. A., Brown, L., & Lisman, R. (2007). Prevalence, Risk Factors, and Comorbidities of Blepharoptosis Among Adults in the United States. The New England
Journal of Medicine, 356(5), 488-498. doi:10.1056/NEJM0a062655



For Geographic Atrophy. ..

* Two drugs that were FDA approved in 2023



% [ ]
ApeU.IS NDC 73606-020-01
approved |
IN £ _.
NDC: 82829-002-01

izervay
(avacincaptad negol intravi
2 mg (0.1 mL of 2

treal solution)

0 mg/mL solution)

For Intravitreal Injection

Single-Doseé Vial
Carton contents:
-one |ZERVAY ™ vial
-one filter needle

f150 mg/mL solution

15mg (0.1 mLO

al. Discard unused portion.

One single-dose Vi

For Intravitreal Use.
.one syringe

Rconly

Rx Only




Reduces the growth of lesion but

* No difference in vision, reading speed, or contrast sensitivity
* Some safety concerns

* Increases risk of wet macular degeneration



PBM

* LIGHTSIGHT Il

* PBM: yellow (590 nm; 4 mW/cm#?; 2x 35 seconds), red (660 nm; 65 m\W/cm?;
2% 90 seconds), and NIR (850 nm; 0.6 m\W/cm?; 2x 35 seconds)

e Sham: 50x reduction of the 590 nm and a 100x reduction of the 660 nm. 850
nm was omitted

* Sunlight is about ~1000 mW/cm? at midday high noon

* Enrolled 100 pt with early-intermediate nonexudative (dry) age-related macular
degenerat



LIGHTSIGHT il

1 Sham HH PBM
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* At Month 13, nonstudy eyes showed a I I | I I I I I

mean letter loss of 2.3 letters, Sham- Mé M5 M8 M9 Mi2 Mi3
treated eyes showed a mean letter gain of Timeframe (Months)

3.0 letters, and PBM-treated eyes showed
a mean letter gain of 5.4 letters (p<0.005)
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* Both groups had improvement in VA,
compared to untreated eye

BCVA Letter Score
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Untreated
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Bl PBM

BCVA Letter Score
(Change from Baseline)
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Month 13 Timepoint



LIGHTSIGHT il

* The occurrence of new GA was
significantly higher in the Sham
versus PBM group (P = 0.024,
Fisher exact test, odds ratio 9.4)

* A total of 10.0% (n = 5/50) of
new-onset GA events were

observed in Sham eyes
compared to in Sham, and
1.1% (n = 1/87) observed in

PBM-treated eyes. 0 2 4 6 8 10 12
% of Eyes with New Onset of GA




Diabetic Retinopathy

Speed dating style

* Usually billed as “the most important cause of vision loss in working-age
adults™ also affects older adults, with increasing risk with older age



Presentation

. Asymptomatic until certain threshold is reached
. Blurred vision

. Poor night vision

* Floaters or dark spots in vision



Risk Factors

Diabetes
Duration of diabetes — hence age
Poor blood sugar control

HTN
Hyperlipidemia
Smoking

Kidney disease



Case #4

* /2 year old woman with 10
year history of DM and
good vision presenting for
screening exam




Case #5

* 80 year old woman with type 2

diabetes and decreased vision to
20/70 level
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Case #6

* 60 year old
diabetic woman
with a new floater
in the left eye and
20/20 vision both

eyes




Diabetic retinopathy

* Microvasculopathy: damages the capillaries of
the retina causing occlusion and leakage
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Management

- Blood sugar control

- Blood pressure control
- Cholesterol control

- Anti-VEGF injections

- Laser photocoagulation

- Vitrectomy (for severe cases)

- Regular f/lu exam



Vitrectomy

* Small instruments (23-27 gauge) can
remove hemorrhage, cut and peel scar
tissue, and apply laser.

bleeding



Anti-VEGF

* Generally do not hurt




Cataract

* large waterfall or rapids

https://www.mayoclinic.org/diseases-conditions/cataracts/symptoms-causes/syc-

https://www.travelchannel.com/interests/outdoors-and-adventure/photos/waterfall-wonders-around-the-world 20353790



Presentation of cataracts

 Asymptomatic until certain threshold is reached
» Gradual loss of vision

* Blurred or double vision

» Sensitivity to light and glare

* Fading or yellowing of colors



i :'_‘.\‘A

’ . . " o
. " — e .
v . ’, ‘ J 4 L N '.“ < ' . .
~ - ~ : ) . od . -, )

Marmor, M. F. (2006). Ophthalmology and Art: Simulation of Monet's Cataracts and Degas’ Retinal Disease. Archives of Ophthalmology, 124(12), 1764-1769.
doi:10.1001/archopht.124.12.1764



Risk Factors for Cataracts

*Age

 Diabetes

 Excessive exposure to sunlight

» Smoking

* Hypertension

* Obesity

* Alcohol consumption

* Previous eye injury or inflammation

* Prolonged use of corticosteroid medications



Clinical Diagnosis of Cataracts

* Comprehensive Eye Examination w/ dilation

* Visual Acuity Test

https://www.mayoclinic.org/diseases-conditions/cataracts/symptoms-causes/syc-20353790



Management of Cataracts

. Early-stage: stronger lighting,
magnifying glasses, new
eyeglasses or contacts

. Advanced-stage: cataract surgery
. Regular f/lu exam

Han, X., Zhang, J., Liu, Z., Tan, X,, Jin, G., He, M., & Luo, L. (2022). Real-world visual
outcomes of cataract surgery based on population-based studies: a systematic
review. British Journal of Ophthalmology, 107(8), 1056.



Glaucoma



Presentation of Glaucoma

 Asymptomatic until certain threshold is reached

* Gradual loss of vision peripheral vision in most cases

* Can present with central vision loss

* Pain in case of acute angle closure glaucoma



Risk Factors for Glaucoma
 Age

» Genes (including family history)
* Intraocular Pressure

* Hypertension

 Diabetes

* Eye Injuries

* Corticosteroid Use

 Corneal Thickness




Risk Factors for Glaucoma

« Age Eye anatomy
* Genes (including family history) '
 |Intraocular Pressure

 Hypertension
 Diabetes

* Eye Injuries
 Corticosteroid Use
e Corneal Thickness

https://my.clevelandclinic.org/health/body/21823-eyes



Clinical Diagnosis of Glaucoma

Comprehensive Eye Examination
Tonometry

Visual Field Test

Optic Nerve Imaging — OCT & nerve photo

Gonioscopy



Management of Glaucoma

* Eye drops to reduce intraocular pressure
* Laser Therapy

° Surgery

* Medications (rare)

* Trabeculectomy

* Regular f/u exam



Refractive Error

Including presbyopia



Risk Factors for Refractive Error

* (Genes

* Age - Presbyopia commonly
occurs in older adults

* Environmental Factors
* Prolonged near work

* Diabetes




Clinical Diagnosis of Refractive Error

 Comprehensive eye examination
» Refraction test
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Management Options

* Eyeglasses
» Contact lenses
» Refractive surgery

« LASIK
* Orthokeratology




Presbyopia

Common In adults over 40

Reading glasses
Bifocal or progressive lenses

Contact lenses (multifocal or
monovision)

Refractive surgery
Intraocular lens insertion




Ocular emergencies

°* Giant Cell Arteritis (GCA)
* Can present with CRAO or amaurosis fugax

* Acute angle closure glaucoma — severely painful sudden loss of vision

* Retinal detachments — painless vision loss a/w floater, flashes and/or curtain

°* Central retinal artery occlusion
* Hypertensive retinopathy — check BP

°* Trauma



Central retinal artery occlusion

* Sudden painless loss of vision
Age (more common in older adults)
Hypertension

Diabetes

Atherosclerosis
Smoking

Hyperlipidemia

Send to ED for stroke work up

By Dr. Gopal Bisht - Own work, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=84360138



Thank you for your attention!

Special thanks to Dr Thomas Hwang for
contribution to the slides
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