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¢ “Proud” Grafts
¢ Advanced Ectasia

¢ Ocular Surface Disease
e HVID

Photo courtesy of Dr. Daddi Fadel



Increase SLZ number to tighten (steepen)

> Instructions Photos A, B & C Credit: Ferrs State University
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Decrease SLZ number to loosen (flatten)
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Average Angle from 10 to 15mm

Average Angle from 15 to 20mm

dihel rves and
‘ContactLens Spectrum, Volume: 31, sue: ebruary 2016, page(s): 3033

5.7% spherical ——  spherical landing zone

28.6% toric-regular ——— toric landing zone

40.7% asymmetric

25% periodicity different from 1802

65.7% with a quadrant-
specific/custom design.

Scleral Elevation Map Scleral Shape Plot
(Qualitative) (Quantitative)
Axis (Degrees)
- QL 100 200 300

Elevation,  (SAG)

16 mm Diameter

Scleral shape and its correlations with corneal
astigmatism

Alejandra Consejo, MSc PhD,!2 and Jos ]. Rozema, MSc PhD3

Edegem, Bel
Science and Technology, Wroclaw, Poland
Antwerp, Bel

ABSTRACT

Purpose: To assess the correlation between scleral shape and corneal astigmatism.

Methods: Twenty-two parti a1 igmatic and 11 ic) aged from 19 to 36
years and with no previous ocular surgeries were included in this study. Three-dimensional
(3D) corneo-scleral maps from both eyes (44 eyes) were acquired using a corneo-scleral
topographer (Eye Surface Profiler). Each 3D map was split up in 13 concentric annuli, each
0.5 mm-wide, staring at 1.0 mm radius from the corneal apex to the scleral periphery at 7.5
mm from the apex. Each ring was fitted to a quadratic function of the radial distance to the
apex, to calculate the elevation difference between the raw data and the fitting surface ring.
For each ring the resulting elevation difference between original and fit data profile was fit
to a sum of sines function. Decentration and astigmatic terms obtained from the sinusoidal
fit were analyzed and compared between non-astigmatic and astigmatic groups.

Results: In astigmatic eyes corneal and scleral asymmetry are highly correlated, while both
appear independent from each other in non-astigmatic eyes. No significant difference
between astigmatic and non-astigmatic eyes was found for decentration term (p > 0.05/[N
(Bonferroni)), while for the astigmatic the di isti
significant (p < 0.05/N (Bonferroni)).

Conclusion: Corneal and scleral shape lated in astigmatic eyes ing that
astigmatism is not restricted to the cornea, but should rather be considered a property of
the entire eye globe.

Scleral Shape Categories
Group 1 Group 2 Group 3 Group 4
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“When considering lens design, eyes that exhibit

A few rules of

central ectasia have scleral shapes that are similar to

normal eyes and would, on average, be best fitted
with a scleral lens that has a toric landing zone.

Eyes that have peripheral ectasia would, on

average, require a scleral lens with a more More llkely to need toric peripheral curves if

customized landing zone design, such as a

.
quadrant-specific or a free-form design.” > 15 mm scleral lens

¢ Corneal astigmatism

“This difference is higher if
the apex of the ectasia is > 1.25

mm from the corneal center”

DeNacyer, Gregory, et al. "Correlation of corneal and. pography in cases with * Journal of Contact lens Research and Science 3.1 (2019): ¢10-20.

Scleral

lens 7 ’
i
\ 9

Liquid Cornea
reservoir



Smaller Diameter,.,
More clearance, ¢

Settling

Technology ~ General Anatomy  Fitting Process  Troubleshooting

Centration
Central clearance ~250 um
Limbal clearance ~50 um

Smooth landing of edges

GOALS

Ask About Lens Awareness

i G |

OO



Diffuse clearance throughout lens

Diffuse beam
Blue Light
Wratten Filter
Low Mag

Any areas of bearing?
Centration?

Appropriate Central Clearance?

/\</Q

STEEPENING BASE CURVE

Appropriate Central Clearance?

Optic section
White Light
High Mag

Clearance

Appropriate Limbal Clearance?

Optic section
White Light
High Mag

Areas of touch?
Areas of excess clearance?
Centration?

Appropriate Central Clearance?

Aligned Edges?

Optic section
White Light
High Mag

Clearance

Diffuse Beam
White Light
Low Mag

Blanching?
Impingement?
Healing?
Lift?



Aligned Edges?
gnec Eeges Steep Edges

If SLZ is too tight (too steep) decrease the SLZ number (flatten)

Photo: H. Otten Photo: H. Otten Photo: H. Otten
Lens edge too steep. Blanching. Extreme edge tightening
Lens too tight. Lens too tight. around entire lens. Decrease
Decrease SLZ by 2. Decrease SLZ by 4. SLZ by 6 in both meridians.

OBSTACLES ON THE SCLERA

If SLZ is too loose (too flat) increase the SLZ number (steepen)
(7]
o
o
_LI? Microvault
"6 Notching
o ” Custom-mold
Photo: H. Otten Photo: H. Otten
Excessive edge lift Excessive edge lift Scleral Topography Based
in flat meridian. in both meridians.

Increase SLZ by 2 in flat meridian.  Increase SLZ In both meridians.
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Troubleshooting

Candidates Fitting Process ~ Troubleshooting Candidates Fitting Process ~ Troubleshooting

"MY LENSES ARE DIFFICULT TO REMOVE"

Questions at follow-up: Difficulty with removal...follow-up questions:

e Is it difficult to remove regardless of how long it’s
* WTT/AWT (Wear Time Today/Average Wear Time):

i been on?
e Solutions:

¢ Do drops help?

e Comfort?
e Ease of insertion/removal? e Where is the plunger being applied?
* Redness? o Watch them take it out

* Vision throughout day?




"MY LENSES ARE DIFFICULT TO REMOVE"

IMMEDIATE

Sphere
Cyl
[Lenticular cyl]
[Decentered lens]
[Lens flexure]

Candidates Fitting Process ~ Troubleshooting

Difficulty with removal solutions
* Ensure alignment of edge, limbus, saggital height
* Adjust diameter/edge design

e Add fenestrations/smart channels

Scarring
Back-surface
irregularities

Perform auto-refractor (AR) over scleral lens

-1.00-1.75x090

Auto-Ks / \ Auto-Ks

49.00/49.00180 49.00/50.75e90

|

Check for centration
& rotational stabili: o Aligned Edges?
RN Not stable? - g

o Thin lens?

1 Add spherical-
Add -1.00-1.75x180 equivalent l
over-refraction Refine fit

Check for Flexure:

’

"MY

gp Oyo\9> ‘ ’ PRISM

vV

r WHEN?

ow N

IMMEDIATELY LATER IN DAY
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Aberration-free eye PSF (retinal plane) Aberrated eye PSF (retinal plane)

WA (pupil plane) a WA (pupil plane)
\

’/

oD a .

Glare/haloes/Starbursts
Shadowing/smearing
Monocular diplopia
Ghost images
Reduction in CS
Distorted night vision

=105.5 D.

Optical Zone: 3.0 mm Optical Zone: 3.0 mm Optical Zone: 3.0 mm

IMMEDIATE
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r - — PR
Opt. Zone: | 4.0 mm v Opt. Zone: | 4.0 mm v
Sphere
= wonemm | W o m S N )
5 RS HOA: 037 ym )
[Lenticular cyl]
RMS LOA: 4.862 pm RMS LOA:
e [Decentered lens]
Spherical Aberration: [: 161 pm Spherical Aberration: [o:119 m
S e ] e ooy [Lens flexure]

Measured Points: P~ ] Measured Points: 100%

Spherical Aberration Scarring
Back-surface
irregularities




MID-DAY

Corneal X
Fogging

Edema

ReF 20050

AddiPak |

.Y

mci

Non-Wetting

Lens

Deposits

MID-DAY FOGGING

o Epithelial Sloughing: Higher MMP -> More fogging
® Those with fogging had an average central clearance

ScleralFil’

P
Le 5

~ 50 microns greater than the average clearance for

those without fogging. Hypoxia caused by increased

central clearance could cause inflammation that in

turn causes midday fogging.
The study found that 80% of the participants with
fogging had tightly fitting lenses, compared to 40%

of the wearers without interrupted wear. Interestingly,

the tear exchange rate measured by fluorophotometry

was the same in the two groups




MID-DAY FOGGING

1. Align Edges
2.Treat OSD

3.Ensure proper insertion

| )

4.Ensure proper filling solution

S.Minimize central clearance l [+ frequent lubrication] J’
6.Add viscous PFAT (Celluvisc, Optase Intense, etc) Plasma ttx lens Hyd raPEG ttx lens
Surfactant cleaner MPS Cleaner/Conditioner
Conditioner

DEPOSITS "MY LENSES HURT"

Dryness
(diffuse) Foreign Body
1. Abrasive nightly cleaners Sensation
2.Mechanical rubbing
3.Protein remover

4.Progent treatment Tl

S.Frequent lubrication throughout day (CORNEAL OR LIMBAL),

Edges too

FLAT
(focal)

Edge
Design



"MY EYES ARE RED AFTER | TAKE OFF MY LENSES"
When?

7N

Upon Insertion End-of-Day

THE CONSEQUENCES
Cylindrical OR

Superior/superior temporal touch

Inferior compression/impingement

Tight Edges Tight Edges
Limbal Touch Limbal Touch
Bubbles Bubbles
Improper filling sol'n Scleral Obstacle
Improper insertion 0osD

THE FIX
Add toricity/quad-specific PC
Decrease saggital height
Decrease diameter

THE CAUSE
Excessive limbal clearance

Excessive central clearance

Large chamber diameter

scan Quality 10/10 Right / OC

Conjunctivochalasis

Forceful lens application

THE FIX
Decrease central/limbal clearance
Decrease chamber size
Conjunctival resection (if necessary)
Add channels/fenestrations




THE RISK

o Localized vascularization,

 Impaired stem cell function.

Fitting Phil ies While some ti strive for { lens material oxygen permeability and minimum
reservoir and lens thickness to minimize corneal hypoxia, is this always necessary? Recent laboratory-based studies of
young, healthy eyes have provided further insights into the effect of manipulating these variables on corneal edema
(Figure 3). Dhallu and 22 that it ing the lens oxygen permeability beyond a Dk of 100
provided no further reduction in comeal edema, and Fisher and = that the fluid
reservoir thickness (Dk of ~80) provided a greater reduction (~two times greater) in corneal edema than similar
modifications for lens thickness values (Dk of 141).

= = B
£
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Figure 3. Mean (+ standard error) scleral lens-induced central corneal edema as a function of lens oxygen
permeability (blue), initial central fluid reservoir thickness (red), and central scleral lens thickness (green). For other
lens and fitting parameters refer to Dhallu et al (2020), Fisher et al (2020), and Fisher et al (2022).

* Conjunctivalization (fibrovascular pannus)

NEOVASCULARIZATION

THE CAUSE
Excessive limbal clearance
Decreased oxygen fransmission
Bearing on limbus

Chronic conjunctival prolapse

THE FIX
Decrease limbal clearance

Improve scleral lens alignment

n Carrasquillo, OD

THE CAUSE

Overwear
Sleeping in lenses
Compromised cornea
Excessive central clearance
CL too thick
Low dK

Sleral ~ @PY

ScieraL Lens EDUCATION SocCIETY

Contact Lens

SPECTRUM
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Questions?

drc@chor\oﬁecomocﬂens.com

Multifocals Orthok Atropine Multifocals Orthok Atropine

Single vision contact lens

\\
Monthly (center D) Daily (center D) o @\

" Hyperopic defocus
Biofi fy MEFE SiHy_: M Igl"ll Peripheral gradient contact lens.

Sphere: Up to -10.00 D +2.00 Concentric Rings )
Cyl: Up to -575 Sphere: Up to -7.00 D —
Cyl: Up to -0.75

Myopic defocus
Proclear MF Hydrogel: -
Myopicdefocss

Sphere: Up to -20.00 D Aspheric
Cyl: Up to -5.75 Sphere: Up to -12.25 D

Russo, Andrea, et al. Myopia: Mechanisms and S

Bifocus concentric contact lens

ies to Slow Down It Progression.” Journal of Ophthalmology (2022),

Presented By :

Ariel Cerenzie, OD, FAAO, FSLS Multifocals CEthok Atopine

+

Whats the hest?

Multifocals Orthok Atropine
@ e
QUESTIONC: i " jon n chil add
orsingle-vision contact lenses?
CONCLUSION This clinical tri i ith myopia, i pa
i i 3years,
POPULATION INTERVENTION £\ FINDINGS
TR r Change n refractive error, mean
Lipsels - 292 Chidrenwmtyeed )/ High add power contact lenses
=0.60 D (95%1,-0.72010-0470)
Children aged 7-11 years 97 97
With-0.75t0-5Dmyopiaand High add power Single-vision  Medium add power contact lenses
l;';::‘(:'d visual acuity 20/25 contactlenses oy power  COMact lenses ~0.89 D (95%1,-1.010t0-0.770)

i vsonsah
contactlenses 5o

Contactenses e vk coes
Meanage: 10 years Sohtact g Single-vision contact lenses

contctlemses -1.05 D (95%01.-117010-0930)
LOCATIONS ‘The difference for high add lenses was significant
2 PRIMARY OUTCOME igh ot s se-viion: 0.46 @250, pon
Optometryschools a 3 e 0.16ommwammis
inthe US via cycloplegic pherical equivalent autorefraction

High vs medium ade: 0.30 0.13-0.47) 000




Change in Axial Length (mm)
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[A] myopia progression

(Change in myopia from baseline, D

20

T

43%

»

Part 1

Wallne 13, Walker MK, Mutt DO, et I; forthe BLINK Study Group. Effect of high 204 power,
in chidren: the BUINK randomized cliical tria. JAMA. Published August 11, 2020. 60i10.1¢

— 13

2 36 48

Year

Part 2

Study Time (Months)

3

—— T3, untreated axial growth

Chamberlain P ef al. Myopia Progression in Children on Cessation of Dual-Focus Contact Lens Wear: MiSight I-day 7-year findings AAO November 2021

FDA APPROVAL RANGES

Age
8-12 yo

Refraction
-0.75 D to -4.00 D SE

< 0.75 DC

66 Across the 6-years, there were no contact lens related serious
adverse events and biomicroscopy showed no significant
changes. Results suggest that children this age can
successfully wear daily-disposable hydrogel contact lenses
with minimal impact on ocular physiology. 9

Woods, Jill, ot ol. “Ocular health of children wearing daily disposable contact lenses over @ 6-year period.” Contact Lens and Anterior Eye 44.4 (2021): 101391

@ Treatment zones creating myopic defocus

Design:
109 children (8-12 years old)

-0.75 to -4.00D of myopia and < 1.00D of astigmatism

Fit with either
MiSight 1-Day
Proclear 1-Day

Results (3 years):
-0.73 D (59%) reduction in myopia progression
0.32 mm (52%) reduction in axial elongation
No cases of serious ocular adverse events reported.

5.71%/yr

CLAY Study
18-25 yrs

335%/yr

CLAY Study
1317 yrs

CLAY Study
812yrs

0.74%/yr

ReCSS Study
816 yrs

0051152253354455556657758
Incidence % per year (95% C.1.)

0.00

025

-0.50

59%
-0.75

Increased Myopia (D)

—e—Misight

12 24
Follow-up (months)

ReCSS Study
Retrospective Cohort Study of the Safety of

Pediatric Soft Contact Lens Wear

+ Studied children prescribed lenses <13 yo
+ 1,000 children over 2,713 years of wear

+ Annual incidence of inflammatory events: <1%

« Conjunctivitis
« FB abrasions

+ No vision loss

Chalmers, et al. Ophthalmic Physiol Opt. 2020.; Bullimore, et al. Ophthalmic Physiol Op. 2020.




71/

e I —
18.25yrs
335
v IS
1317 y1s
o7
CLAY Study
B2y
o7ex/y
ReCSS Study
B8y

0051152253354455556657758

Incidence % per year (95% C.1.)

Reverse curve,
Aignment curve

Perpheral cu

Orthokeratology lens
Comea

Multifocals Orthok Atropine

66

be preferred ...solutions and storage

A daily disposable modality should

cases are two major risk factors for
infectious and inflammatory events

99

Chalmers, o al. Ophthalmic Physiol Opt. 2020.; Bullimore, of al. Ophthalmic Physiol Opt. 2020.

Multifocals Orthok Atropine

A B

Multifocals Orthok Atropine

Refractive Error

« Sphere: Up to -6.00D*
« Cyl: Up to -1.75D*

Guo,Biyue et

5 mm vs. 6 mm BOZD
¢ 0.20 mm less AL

Reverse curve, Base curve A B

Alignment curve ;

eral curv

Orthokeratology lens

Alignment Curves R

Multifocals Orthok Atropine

AXIAL ELONGATION

Ranging from 41-45% in most
o~ 0 meta-analyses.

hthalmai 207

224-30
Cheung S, Bocst MV, Cho P, Pre-tr 6,

Hiraoka T, Kakita T, Okomoto F, Tokahashi #, Oshika T =t of ovarnight orhoke childhood myopia: o 5-year follow-up study.Invest Ophthalml Vis Sei 2012:55.3915-9

‘Swarbrick A, Aharbi A, Wott k. Lum €, Kang P. logy ens waar in chidren using o novel study design. Ophthalmology 2015,122:620-50.



Multifocals Orthok Atropine Multifocals Orthok Atropine Multifocals Orthok Atropine

Non-selective antagonist of muscarinic

o o o . acetylcholine receptors f
66 There is sufficient evidence to suggest that OrthoK is a safe y P it Refractive Error
option for myopia correction and retardation. Long-term Muscarinie ACh Receptors are found in the: « No Limit!
Atropir
success of OrthoK treatment requires a combination of Retina: The layer involved in transferring the signaling cascade [RPEand choroid] | /@
— o . . toward the choroid and/or the sclera. Atropine boosts dopamine __ Scler.
proper lens fitting, rigorous compliance to lens care regimen, release from cellular stores, which then controls eye growth. =
g°°d adherence to routine FOIIOW-UPS’ and hmely treatment Choroid: Atropine results in rapid and transient choroidal
of com p lications. thickening and inhibited eye growth. Suggested that the choroidal Programs of gene expression
9 ] thickening and eye growth may be linked. Atropine was found to PPN

inhibit choroidal thinning induced by hyperopic defocus.

Cell proiferation

Sclera: Blocks the proliferation of scleral fibroblasts and Scleral remodeling
consequent axial elongation
Axial length elongation and myopia

Liu, Yue M., and Peiying Xie. "The safety of orthokeratology—a systematic review.” Eye & contact lens 42.1 (2016): 35

Multifocals Orthok Atropine Multifocals Orthok Atropine What’s in a Bottle
A Survey of 26 pharmacies across 19 US states

¢ Diluted from 1% atropine gtts or atropine powder

0.05% atropine remained the optimal concentration over 8 years  Preservatives may vary: BAK commonly used
Atropine Dosage X X L.
The difference in rebound effects were clinically small across all three « Atropine is an unstable compound
Refractive Efficiency Z % studied atropine concentrations. o Susceptible to hydrolysis - influenced by pH and carriers/preservatives/diluting
) ) ) agents
Axial Efficiency Stopping treatment at an older age was associated with a smaller rebound. o Analysis found the actual concentration compared to the prescribed concentration
was:

= As low as 70% and a quarter of all samples were under the 90% minimum target
concentration.
= More neutral pH = more degradation

Richdale K, Tomiyama ES, Novack GD, Bullimore MA Myopia Control.




Which one is better?

I Consider

Photopic pupil size (+mm) 1.03 0.76 0.80 013
Photophobia, 2 weeks 31.2% 18.5% 5.5% 12.6%
Photophobia, 1 year 7.8% 6.6% 2.1% 4.3%
Photochromic Lenses 30.3% 34.3% 30% 39.6%

1
Accommodative Amp (D), 4 mo -2.38 -1.34 -0.50 -0.35
Accommodative Amp (D), 1 yr -1.98 -1.61 -0.26 -0.32
PALS 0.96% 1.8% 0.9%

ed Controlled Trial

Effect of Low-dose Atropine on Binocular Vision and
Accommodation in Children Aged 6 to 17 Years

Alaina Bar

“Pupil size was significantly enlarged by 0.01%, 0.03%, and 0.05%
atropine in both dim and bright illumination with more effect at 60

minutes after application. However, low dose atropine eye drops have no

effect on binocular vision measurements.

Thus, in respect to binocular vision, it is relatively safe to use low-dose
atropine to treat myopia progression in children aged 6 to 17 years.”

IS IT WORKING?

o Kid's/Parent’s preference
= Previous CL experience
= FDA approval
= Wary of “drugs”

o Hygiene

° Maturity

o Concerns of compliance

o Extracurricular activity involvement

o BV issues?

Which one is better?

¢ Esophoria and accommodative lag: Likely to be improved in
orthokeratology wear. 1,2

* Multifocal contact lenses can potentially cause small exophoric shift and/or
increase in accommodative lag.3,4

¢ The MiSight/dual focus concentric contact lens design does not appear to

alter accommodation or phoria.5,6

L.Gifford K, Gifford P, Hendicott PL, Schmid KL. Near binocular visual function in young adult orthokeratology versus soft contact lens wearers. Cont Lens Anterior Eye. 2017 Jun;40(3):184-189.

2.Gifford KL, Gifford P, Hendicott PL, Schmid KL. Zone of Clear Single Binocular Vision in Myopic Orthokeratology. Eye Contact Lens. 2020 Mar;46(2):82-90.

3.Gong CR, Trailo D, Richdale K. Accommodation and Phoria in Children Wearing Multifocal Contact Lenses. Optom Vis Sci 2017;94:353-360.

4.5chmid KL, Gifford KL, Chan P, Christie B, Grouther S, Nahuysen O, Sechenova K, Sevil L, Youssef M, Atchison DA. The effects of aspheric and concentric multifocal soft contact lenses on visual
quality, vergence and accommodation function in young adult myopes. Invest. Ophthalmol. Vis. Sci. 2019;60(9):3893

5.Gifford KL, Schmid KL, Collins J, Maher C, Makan R, Nguyen TKP, et al. Accommodative responses of young adult myopes wearing multifocal contact enses. Invest Ophthalmol Vis Sci
2019,60(9):6376.

6.Ruiz-Pomeda A,

B, Cahadas P, EL R, Villa-Collar C. Binocular and accommodative function in the controlled randomized clinical trial Misight®
Assessment Study Spain (MASS). Graefes Arch Clin Exp Ophthalmol. 2019 Jan;257(1):207-215.

Success

Best

Slowmyopia by around ahalf | Slow myopia by around a third

ME

Dyrs  9-diyrs 12:16yrs

Stellest™, MIYOSMART™,
MiSight™ Ortho-k. Atropine
005%

C

Each O1mm = -025D

A

9°4. Gauging

The charts below show average refractive progression
peryear, based on child's age and current myopia
control intervention. Faster-th

@ errons

Copright 02092025

may be due to compliance issues orindividual foctors.

Next-best Less effective

Minimal slowing effect

Ropes Rserved 3
Scanto leammore —7 [}

Not effective

[ M E B ! ! ! M

Dyrs 9diyrs 12-16yrs Qyrs  9-diyrs 12-16yrs

Bifocol and prism bifocol
glosses, Mylo™ Biofinity™ CD
+2:50, Atropine 0025%"

Progressive / Multifocal
glasses, Atropine 0.01%

Oyis 9dlyrs 126yrs

Single Vision:
Untreated average
progression

Annual Change in Axial Eye Length

7-10years 0.1-0.2mm 0.3mm
11-16 years O.1mm 0.2mm
Emmetropes Untreated myopes

>26mm

o

Atropine +Orthok  Atropine + Soft CLs RLRL
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Combination Therapy
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Atropine + Orthok  Atropine + Soft CLs RLRL + Ortho

The Latest on Combination Therapy
Orthokeratology + 0.01% Atropine

2-years RCT: - combination ttx significantly slowed axial elongation compared to
ortho-k alone - 0.17 mm vs. 0.34 mm
¢ Additive effect was particularly pronounced in the first six months of treatment,
suggesting that the combination is most effective in the early stages.

2-years retrospective study: Combination ttx reduced axial elongation by 36%
compared to ortho-k alone - 0.28 mm vs. 0.44 mm.2
¢ Additive effect was more pronounced in younger children, indicating that early
intervention may provide greater long-term benefits.

Atropine +Orthok  Atropine + Soft CLs RLRL + Ortho

The Latest on Combination Therapy
Biofinity + 0.01% Atropine

3-year RCT - Myopia progression was -0.52 D in the combination group, -0.55 D in
the SMCL group, and -1.09 D in the SV group, indicating no significant added benefit
of atropine when combined with SMCL. Axial elongation was also similar between
the combination and SMCL groups (0.31 mm vs. 0.39 mm).

Conclusion: adding 0.01% atropine to SMCL does not provide a meaningful
additional benefit.

Atropine + Orthok  Atropine + Soft CLs RLRL + Ortho

The Latest on Combination Therapy
Orthokeratology + 0.05% Atropine

1 year retrospective study - Children using ortho-k combined with 0.05% atropine
experienced significantly less axial elongation over a year compared to those using
ortho-k alone (0.14 mm vs. 0.27 mm).
* Effect appeared to diminish slightly in the second half of the year, suggesting a
potential adaptation period.*

Some studies suggest that the effectiveness of atropine in combination therapy may
plateau after 1.5 years.?

RLRL

Atropine + Orthok  Atropine + Soft CLs

The Latest on Combination Therapy
RLRL + Orthok

Repeated low-level red-light therapy (RLRL)
e 12 month RCT
¢ 8-13 yo fast progressors
e RLRL + Orthok: -0.02 mm
e Orthok only: 0.27 mm

“These results suggest that RLRL therapy significantly enhances the myopia control
effect of orthokeratologyin children with fast axial elongation. The treatment was
well tolerated, with no serious adverse events reported” 14

Atropine + Orthok  Atropine + Soft CLs RLRL + Ortho

The Latest on Combination Therapy
MiSight + 0.01% Atropine

3- year retrospective study. - myopia progression in children using 0.01% atropine
alone, 0.01% atropine plus MiSight 1 Day, and a control group wearing single-vision
spectacles. Children treated with 0.01% atropine alone showed significantly less
myopia progression than the single vision group, with 0.44 D in year 1 and 0.51 D in
year 2. The combined MiSight + 0.01% atropine group exhibited the lowest myopia
progression, with 0.35 D in year 1 and 0.44 D in year 2.

Conclusion: No clear additive effect was observed in one study of MiSight 1 Day and
0.01% atropine, but study limitations prevent a definitive conclusion.

Presented By : .
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Mechanism The Data Safety Mechanism The Data Safety Mechanism The Data Safety

Participants: n= 264 children randomly assigned to the intervention group [RLRL

treatment plus single vision spectacle (SVS)] and control group (SVS).
Eyerising International indicates that e 12 months

the RLRL device has approximately
70,000-80,000 daily users in China

Myopia structural changes: Choroidal thinning and
reduced blood flow --> hypoxia.

TTX: desktop light therapy device (red light of 650 nm wavelength with illuminance level of
~1600 lux and a power of 0.29 mW for a 4-mm pupil.

* At home under the supervision of parents, three minutes per session, twice per day
DOSE with a minimum interval of four hours, five days per week.

Unpublished reports indicate potential benefits:

« Increased choroidal thickness

« Improved blood flow

« Stabilization of axial elongation. I
650+10nm at a laser power of 0.29mW

going through a 4-mm pupil and is
used for 180 seconds at a time twice a

Potentially could reduce scleral hypoxia and reduce risk

of development,/progression of myopia Outcome: RLRL treatment slowed axial elongation by 0.26 mm and SER progression by

day for 5 days per week 0.59D compared with SV§ ) ) ) ) )
* 69.4% and 76.6% slowing axial elongation and myopic refraction progression.
X a2 7Kg K. Zang X g8 Ak £ s e 2 L opratnaiogy.
Mechanism The Data Safety Mechanism The Data Safety Mechanism The Data Safety
] s ol nd ke s, e 5] ot e s, E
(A)
12 year old female with bilateral vision loss Low-Level Red Light Therapy: Safety Concerns Continue
o after 5-month use of RLRL laser exposure [ — “Data supplied by Eyerising International indicates that the RLRL device has
i approximately 70,000-80,000 daily users in China: of those, these 5 cases
Vision: BCVA declined from 20/20 to 20/30 OU i bl FaNoieac CrRELE are the only adverse events that have been reported to the company’s side-
£ Ao hormen, CEV R TS effect reporting centre, constituting a rare side effect rate of 0.0067%.17
g4 3 One- d twos Ocular Health Findings:
H Owoup nesyearand twosyear « Darkened foveae with hypoautofluorescent The published case report cited several possibilities for this adverse outcome,
3 Eonss  damindioaedars® plague in autofluorescence images such as the device's light power stability, extended exposure,
3 ¥ - RLRLSvs reductionin 3X'3l111§1f131h Foveal ellipsoid zone disruption, OU or the patient's light sensitivity.16
£ « RLRL-RLRL  Progression in children ®  etlips N tion,
gc 2 undergoing RLRL € ettt sosiom ) ot ety o * Interdigitation zone discontinuity The device does include a stringent control system whereby users must log in
5 treatment. S . S— P, F— * ERG: moderately reduced response in . —— with specific credentials, and the system regulates the duration of light
i &= o B S €5 B macula et reat Frossessugs bresnsine Freoe exposure, making prolonged exposure virtually impossible. A possible reason
Inchkro, spacity I Chn. Howoer, oo e bee el o sl of s for ad may be sensitivity to ici
00 3 montbhs later: devices, as their fucted
Bilateral outer retinal damage partially v s ol stochmcal o pormsse xp0nes MPE) o o Whilk decermiining thisse that may e susecpiiblervo this coukd e difficolt,
recovered contol Eyerising International recommends that children who notice an afterimage
3 3 3 2 P BCVA improved to 20/25 OU The study examined two LLRL devices — the Sky.1201a and the Future Vision — and persisting longer than 5 minutes should cease use and contact their
Yo i measured tht optical power usn an nlegraing sphe adimete tough a 7. dameter clinician for further advice*
apeture. The of o

o
esolution beam profier. The comea iradiance, retna iradince, and MPE were then
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Treating Pre Myopia

LAMP2 (2023)

« Randomised clinical trial

« 474 Hong Kong Chinese children

* 4-9 (mean 6.8) years

« Does atropine 0.05% and 0.01% delay myopia onset?

« Nightly use of 0.05% atropine eye drops significantly reduced the 2-year
cumulative incidence of myopia to 28.4%, and fast myopic shift to 25.0%

« Nightly use of 0.01% atropine group showed no significant difference from
placebo, with a myopia incidence of 45.9% and a fast myopic shift of 45.1%.

« Conclusion: 0.05% atropine as effective in preventing early myopia onset.7

RISK FACTORS FOR DEVELOPING MYOPIA

* Lower baseline hyperopia than
expected for their age

* A family history of myopia

 Visual environment factors which
increase risk of myopia, such as
reduced time spent outdoors and
intensive near work habits.

A.

6 <+075
7t08 <+050
9t010 <+025
1 <000

The clinical impact of delaying myopia onset by one
year is the potential to reduce a patient’s final level
of myopia by around 0.75D, which is comparable to

the impact of two to three years of treatment to
slow down myopia progression after onset.

Presented By :
Ariel Cerenzie, OD, FAAO, FSLS

Protective Effect of outdoor time on reducing
onset of myopia:

« 1hr/day or 7 hr/week = Reduction of incident
myopia by 45%.

+ Aiming for at least 2 hrs/day or 13 hours per
week places children out of the highest risk
category

* Recent research has shown this effect is most
powerful in children aged 3 to 9 years, to
reduce onset of myopia between ages 10 to 15
years.

Candidates ~ Fitting Process  Troubleshooting Scleral
Lens
Anatomy

When (o Stop Treatment?
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Baselin

20-25

25-30

30-35

35-40

Total

e Age (y)

Frequency of Progression
of At Least -0.75D (%)

482(40/83)
35.3(36/102)
273 (18/66)
250(10/40)

357(104/291) P

g

SPAN (Study of Progression of Adult
Nearsightedness) Study
The highest risk factor for progression
\ in adults was extensive near work

Consensus between these studies
that one-fifth of myopes in their
20s will experience significant
progression of at least 1D.
d

Lee SS, Lingham G, Sanfilippo PG, Hammond CJ, Saw SM, Guggenheim 1A, Yazar S, Mackey DA. Incidence and Progression of Myopia n Early Adulthood. JAMA Ophthalmol. 2022 Feb E140(2)162-169.

Myopia Profile

Review of MM

drc@charlottecontactlens.com

~50% stable

~75% stable

~90% stable

~96% stable

Age at myopia stabilization

15years

G -50% progressing

18 years

G  ~25% progressing

21years

G - 10% progressing

24 years

G - progressing

eves

Evaluation Trial COMET). Invest Ophthalmol Vi Sci. 2013 Dee 35478717884,

CONSIDER TREATMENT SIDE EFFECTS OF TREATMENTS

Atropine 0.01% is considered to have low side effects in children, but unsure of
effects in adults.

Niathi Kona et al. conducted 8 Hour Survey of 0.01% Atropine Induced Changes
in Pupil Size and Accommodative Function

* ~50% young adult subjects found their accommodation was most impaired at
the 8 hour mark after instillation.

* Along with adults night driving and frequently having high visual demands -
as university students and /or in screen based work - this could mean that
adults may not tolerate atropine as well as children.

Orthokeratology may be effective in adult myopia stabilization
Two small studies:
1.0rthokeratology (OK) wear in 18-29 year old myopes stabilized refraction and
axial length.

2.Paper reported similar results in a case series of three adults wearing OK over
three years.

3.Two studies are small and present limited data - there are no randomized
controlled trials for any type of myopia control treatment in young adults.
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