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Best Education for Patient Care and Business Management

Myopia: The Present & The Future

Maria Liu OD, PhD, MPH, MBA
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Topics

Updated understanding of 
myopia vs. axial growth

Current approach to myopia 
management

Future directions
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Updated Understanding of 
Myopia Development & Axial Growth 
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0.3 mm/yr in 
a 6 yr old

0.1 mm/yr in a 
36 yr old

Whose AL elongation is more concerning?
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A 6 yr old with AL 
change of 0.25

mm/yr

A 10 yr old with AL 
change of 0.25

mm/yr

Who has experienced a better myopia control efficacy? 

5

PL w. 26 mm AL-3D w. 24 mm AL

Between the two patients of the same age, whose
eye has a higher risk of myopia complications?
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XW, 6YOAM, younger sibling of MYC pt

FHx: Mom high myopia, SCL 
correction; dad low myopia, 
Spec correction

Height change: 5cm in 14m

OD OS

VASC 20/20 20/20

KAUTO 43.50/44.50@085 43.25/44.25@095

AR C Y C L O

04/23

02/22

+0.50-0.50x175

+1.25-0.75x174

+0.25-0.50x005

+1.25-0.50x006

AL

04/23

02/22

23.44

23.01

23.54

23.02
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J  R o z e m a  e t  a l.  E m m e tro p iz a t io n  a n d  n o n m y o p ic  g ro w th . S u rv e y  o f  O p h th a lm o lo g y , h t tp s :/ / d o i.o rg / 1 0 .1 0 1 6 / j.s u rv o p h th a l.2 0 2 3 .0 2 .0 0 2

1 5 c m / y r 6 c m / y r 7 - 1 1 c m / y r

5 mm growth from 16.5 mm in 1st 3yrs

Growth plateaus in mid-teens

Vol. increase 4x in 1st 3yrs;
then another 25% next 15 yrs

Sig. gender-specific difference

Scaled Growth
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Refractive Change as a
Function of AL Change

0.75

0.43

= 1.74

OD

1.00

0.52

= 1.92

OS

Impact of AL change on Rx is 
NONLINEAR!

Chinese expert consensus on reference intervals of hyperopic reserve, axial length, corneal curvature, and genetic factors in school age 
children. (2022) Chin J Ophthalmol, February 2022, Vol. 58, No. 2

Chen J, et al. Axial length changes in progressive and non-progressive myopic children in China. Graefes Arch Clin Exp Ophthalmol. 2023 
May;261(5):1493-1501.
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0.3 mm/yr in a 
6 yr old

Whose AL elongation is more concerning?

0.1 mm/yr in 
a 36 yr old

Any AL change beyond 
expected physiological 
growth is concerning.
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A 10 yr old with 
AL change of 0.25

mm/yrThe younger the patient, 
the more the 

underestimate of the 
efficacy.

Who has experienced a better myopia control efficacy? 

A 6 yr old with AL 
change of 0.25

mm/yr
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-3 D w. 24 mm AL

Between the two patients of the same age, whose eye has higher 
risks of myopia complications?

PL w. 26 mm AL

AL itself does not 
predict risks of 

complications, the 
abnormal elongation

does.
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Major Characteristics of AL Growth 

Sig. scaled growth in early 

childhood, plateau in mid-teens

Visually driven elongation 
preceded myopia onset

Age (yr) AL P5 to P95 Range (mm)

Male Female

3 1.76 1.64

18 4.10 3.72

Sig. ⇧variability w. age

Chen J, et al. Axial length changes in progressive and non-progressive myopic children in 
China. Graefes Arch Clin Exp Ophthalmol. 2023 May;261(5):1493-1501.
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Predictive Models & Ocular Growth Curves/Charts
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He X et al. Normative data and percentile curves for axial length and axial length/corneal curvature in Chinese children and 

adolescents aged 4-18 years. BJO. 2021 Sep 16:bjophthalmol-2021-319431. doi: 10.1136/bjophthalmol-2021-319431.

Gender Effect

Shorter AL, steeper cornea, & higher myopia 
in girls
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Ethnicity Effect 
Lower age-related hyperopic buffer

Lower prevalence of hyperopia

Earlier myopia onset; faster 

progression; later age of stabilization

Similar AL prior to accelerated growth
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Cohort Effect

More Recent Cohort 

Longer AL Earlier onset

Faster 
progression

Similar AL prior to 
accelerated growth
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Summary

Ocular growth as a complex co-product of
“nature”  + “nurture”

Nature
Passive

Genetic

Pre-programmed     

Nurture
Active

Environmental

Interactive

Intricate relationship btw AL & RE, highly age, 
gender, ethnicity dependent; no universal 
RE/AL ratio 

Ocular growth a highly dynamic process, 
caution in over-simplified application of tools 
for long-term prediction
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Best Education for Patient Care and Business Management

Current Approach to Myopia Management

19

Challenges in Measuring Anti-Myopia Efficacy

Long duration & high cost

2-3 yrs 
treatment 
duration

testing for post-
washout 
rebound 
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Challenges in Measuring Anti-Myopia Efficacy
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Issues w. refractive change 

Inconsistency 
w. AL changes

Unavailable in 
OrthoK 

modality
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Challenges in Measuring Anti-Myopia Efficacy
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Issues w. AL change as outcome

Nonlinear w. 
age or Rx

Sig. individual 
variability
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Efficacy
Interpretation

% change on RE vs. AL not 
comparable

Absolute AL change highly age 
& baseline RE specific

Caution in comparing efficacies 
across studies
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Impact of Jesse Factor 
on Efficacy

Ortho-K lens DOES NOT control myopia; post-
Ortho-K corneal refractive profile DOES.

Same JF DOES NOT induce consistent 
correction or corneal shape change.

Studies on JF should include accuracy of 
correction, UCVA & regression of vision, and 
topographical change as surrogate variables.
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Impact of OZD 
on Efficacy

Impact of OZD on topographical change shows 
significant individual variability.

Same lens design ≠ same topographical 
effect.

Ortho-K induced corneal shape change is 
highly dependent on combinations of lens 
parameter.
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Impact of Decentered 
Treatment on Efficacy

Sig. survivorship bias in 
retrospective studies

Cases selected in retrospective studies DO NOT 
represent all cases initiated w. Ortho-K!
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Impact of baseline Rx 
on Efficacy

The earlier the 
onset, the harder 

to control.

Positive correlation 
btw age of treatment 

initiation & baseline 
myopia

Baseline Age

Baseline Rx Efficacy

Confounded by the 
correlation btw 
baseline age & Rx
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AL, 6yr AM 0.01% atropine x 6m w. sig. progression

OD OS

AR 
08/21
05/21
02/21
01/21

-2.75-0.25x003
-2.50-0.50x180
-2.00-0.50x005
-1.75-0.50x001

-3.00-1.00x172
-2.75-1.00x172
-2.25-0.75x175
-1.75-1.00x173

Pupil size
08/21
05/21
02/21
01/21

4.92
5.13
5.06
4.83

5.17
4.85
5.10
4.76

AL
08/21
05/21
02/21
01/21

24.22
24.12
23.90
23.84

24.42
24.24
23.98
23.88

◉ FHx: Both parents high myopia 

◉ Severe VKC w. hyperemia, discharge, tearing

◉ ~2cm height chance in 6m

◉ Perfect compliance, minimal side effects from 
atropine 
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LDA for 
Myopia Control 

Lack of biomarker 
for productive 

absorption

Unknown target site of action

Topical route of administration

Highly diluted concentration

Complicated absorption & 
distribution
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Combination Therapy

Optical LDA 

Proposed Mechanisms
■ Pupil dilation potentiating optical 

“stop” signal?
■ Separately on M receptors of post 

structure.

Dosing regimen
■ Starting sequentially or concurrently?
■ Initial concentration?
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Optical Approach 
to 

Myopia Control 

Defocus + HOA

Dampening “myopia-GO signals” 
by reduced image quality (i.e.,

more spread out energy 
distribution) 
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Endless Combination of Magnitude + Area + Location
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Choroidal Change 
as 

Biomarker for 
Myopia-control  

Efficacy

Quantifiable 

Fast onset

Bidirectional, dose-dependent 
change

Biological plausibility
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Choroidal Imaging & Quantification of ChT

Standard imaging with no image averaging.

R e a d , S .A ., e t  a l.  C h o ro id a l c h a n g e s  in  h u m a n  m y o p ia : in s ig h ts  fro m  o p t ic a l c o h e re n c e  to m o g ra p h y  im a g in g . 2 0 1 9  C lin  E x p  O p to m , 1 0 2 : 2 7 0 -2 8 5 .

Enhanced depth imaging with no frame averaging.

Enhanced depth imaging with frame averaging.

Segmentation of RPE (blue line) and chorioscleral interface (orange 
line) to delineate the choroid.
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Reliability & Precision 
of ChT Measurement

Jennifer Hwang, T35 project, 2022
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Automated Segmentation

42
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Automated Segmentation 
with Manual Adjustment

Jennifer Hwang, T35 project, 2022

43

Deep Learning & Neural Networks in Real-world Patient Data

Com prehensive data 

collection tailored to 
m yopia m anagem ent

Automated image 
recognition from 

patient’s own record

Stream ing data 

analysis on individual 
patient & practice 

statistics 

AutoML for privacy 
preserving 

data/graph mining
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Myopia Management 
in the Near Future

More reliable quantification of risk factors 
& treatment dosage

Deeper understanding myopia etiology & 
pathogenesis

Advancement in treatment modalities

Streaming data analysis & AutoML from 
real-world patient data

45


