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Global Prevalence of Myopia
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= 1. Nearly 50% of world’s population myopic by 2050 [1]

2. Major public health concern, heavy health and economic burden [2] [1] Holden, BA. et al. Ophthalmology. 2016
[2] Holden, B. et al. Eye(Lond). 2014
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Complications of Myopia

| Elongation of eyeball > Complications > Visual impairment (even blindness) |

o High myopia Moderate myopia Low myopia Anal | (AL Visual impairment by
Complications (= —O6|._3D) (-6.0 tgr\;&OD) (-3.0 tgr\;O.SD) ial length (AL) 60 years old

i <24 mm (normal 1 (reference]
el e 14 o) (efrene)
Retinal detachment 13 9 3 24 — 26 mm (below -6D) OR 0.7 (0.3t0 1.5)
Cataracts 5 3 15 26 — 28 mm (-6D to -12D) OR3(1.3t07.5)
Glaucoma 3 3 15

28-30 mm (-12D to -18D)  OR 10 (3.0 to 31)

>30 mm (over -18D) OR 100 (38 to 228)

1
normal AL elongated AL
normal retina retinal detachment macular hemorrhage Haarman et al. Invest Ophthalmol Vis Sci. 2020

Wu et al, Asia-Pacific Journal of Ophthalmology. 2016
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Our work on Myopia Prevention starts at childhood

1. Hong Kong Children Eye Study
Territory-wide, risk factors, lifestyle, parenting style, public education, community service

2. Hong Kong Children Eye Genetics Study
Biobanks, GWAS, WGS / WES for myopia genes for precision medicine

3. Low-concentration Atropine for Myopia Progression (LAMP) Study
Randomized controlled trial to establish the efficacy and safety of low concentration atropine to
prevent myopia

Tk oo rnnn
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Hong Kong Children Eye Study
Hong Kong Children Eye Genetics Study

1. Hong Kong Children Eye Study F#FAERRIET#E] (5000 children, 2015-2018)
2. CUHK Jockey Club Children Eye Care ProgrammeZ # s 30 K28 5 &0 R 51 #1 (30,000 children, 2018-2021)

3. CUHK Jockey Club Myopia Prevention Programme &M 0K 2% B €80 24758 (20,000 children, 2021- now)

Community Impact:
(a) Children health care through eye care
(b) Family eye care and health care

Society Impact:
(a) Proposal on school curriculum to Government Education Bureau
(b) Proposal on children eye screening to Government Health Bureau

Medical Impact:

(a) Territory-wide epidemiological data on school children + parents
(b) Biobank of school children + parents

(c) Myopia genetics: one single ethnic group/living environment
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Hong Kong Children Eye Study
CUHK Eye Centre 2015-2022 (09:00-18:00 every Saturday/Sunday 100 children 6-8 years + parents)

40,000 children + 80,000 parents . . .
) o Detailed Questionnaires by Nurses
Comprehensive Ocular Examination 45 mins face-to-face interview on 7 questionnaires, 350 questions

by Ophthalmologists and Parental Parenting Food and Allergy

knowledge and

Complete Ophthalmic Investigations attitude

drink

1. LogMAR BCVA E B

2. Cycloplegic refraction g g [

3. Corneal biomechanics g B

4. Ocular biometrics (IOL Master) | — eesey —

5. Anterior segment OCT R
6. OCT for posterior imaging (SD & SS OCT) e e | Y o 2

7. Fundus photos and wide field imaging S | E - '

8. Visual field ’~ 3

Bio Samples
1. Blood
2. Buccal swab

7
Hong Kong Children Eye Biobank
1. Hong Kong Children Eye Study (Phase Il) (n=40000 (children); n=80000(adult))
2. Hong Kong Children Eye Study : Three-year follow up cohorts (n=3000)
3. Hong Kong High Myopia Cohort (n=1500)
4. Low-concentration Atropine for Myopia Progression (LAMP-1) (n=438)
5. Low-concentration Atropine for Myopia Prevention (LAMP-2) (n=480)
Cohort Type Target number
Kindergarten Cohort 3-5 5000
Primary School Cohort 6—8 35,000
Parental Cohort 25-50 80,000
High Myopia Cohort 6-70 1500
Interventional Atropine Cohort 4-12 1000
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Children Health Care Through Eye Care

PRl Acknowledgements of support since 2016: >USD 15 millions 7100920

doi: 10.3390/nu141530}
Wong RS, Tung KTS, Ch ce. Sci Rep. 2022 Jan

Tz The HK Jockey Club Charities Trust 2021-2024 (J Yam, CP Pang, CC Tham)

! The HK Jockey Club Charities Trust 2018-2021 (J Yam, CP Pang, CC Tham)

UBS Optimus Foundation (J Yam, CP Pang ) 1;22(@)-&0537 doi:

Centaline Charity Fund (J Yam) 1 Populaon based
HK Research Grants Council GRF 14111515, 14103419 () Yam) e
HK Research Grants Council GRF 14105916, 14100917, 14103221 (CP Pang) Hang Kong Cidren
HK Food and Health Bureau HCPF 28140334 (J Yam) opia i Asian schoo
o heung o HK Food and Health Bureau HMRF 7180306, PR-HKCH-8, 9202466 () Yam) o amHeart s
Hom, creung . o] HK Food and Health Bureau HMRF 6170896 (CP Pang) 0212811007
A 10. HK Food and Health Bureau HMRF 7180256, 5160836 (LI Chen) I
. HK ITF Partnership Research Programme PRP/042/19FX (J Yam)
EWIARSY 12. HK ITF Research Talent Hub PiH/352/20, 285/20, 286/20, 277/20 () Yam)

Wong ES, Zhang XJ, Yu

erase® 13. HK Children Cancer Foundation (J Yam)

Yam JC, Li FF, Zhang X,

i 14. CUHK Lim Por-yen Eye Genetics Research Fund (L) Chen, CP Pang)
Yam JC, Jiang Y, Tang I eye drops in myopia

EAee 15. National Natural Science Foundation of China NSFC 8217040098 (J Yam)

. ul ‘uan N -
Tang SM, Ma L, Lu SY, Wang YM, Kam KW, Tam POS, Young AL, Pang CP, Yam JCS, Chen L. Association of the PAX gene with extreme myopia rather than lower gra .70,
E T Kk A vees szen &;;9
e g ) Peodly of Kvdang
WP TheChinese University of Hong Kong By .

Zhang XJ, Zhang Y, Yip
Chen LI*, Li FF, Lu SY, 7}

Ho A, Cheung CY, Wond

1.
| 2.
| 3.
4,
§ 5.
6.
7.
8.
9.

dy Am J Ophthalmol

Imol;138:858-65.

.
Myopia pattern in Hong Kong children
Pre-COVID-19 era  During COVID-19 Post-COVID-19 era
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Prevalence of Myopia in Hong Kong

11
11
High Prevalence of Myopia in Hong Kong (pre-COVID era)
High Prevalence of Myopia in Children
> .
:(;/I;%igong has high prevalence of Hong Kong Children Eye Study (n=4257)
» Mean age: 7.61 + 0.97 Prevalence of Myopia in Children
45.00%
) 38.38%
> 6 years old: 12.7% 40.00%
>7 years old: 24.4% zzzz;
> 8 years old: 36.1% 25 000%
20.00%
YT Y
15.00%
10.00%
Iezh poovalence of myopia m childevn uml o 5.00%
rents in Hong Kong (Moese Population: the
loug Keag Clildree Eve Sty 0.00%
6y 6.5y 7y 7.5y 8y 8.5y
Yam JC.. Pang CP. Acta Ophthalmol 2020
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CORONAVRUS B S
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ALL SOl:S"CLOSED STAY-AT-HOME
“ORDER

Lifestyle is changed by Covid-19 outbreak.

Myopia progression increased during this period?

Fakb L kg - P
L TheChinese University of Hong Kong Rty of e Gon: 13
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Myopia Prevalence and Progression During the COVID-19
Pandemic

JAMA Ophthaimology | Original vestigation

Progression of Myopia in School-Aged Children
After COVID-19 Home Confingment
Sawng Wang. MO, S50, Ying L MO 91 D] € Muach cmlx] M Nan Wel MO; Xisob O, MO, Gang Deng. MO

Xise L MD- S UL, MD; Linkin Song, 1 *“gllie= ™ === 4o~ M- tees ddn e e tan o ta L
Shuo L MO Pk X o PR

Reports
COVID-1% Guarantine Reveass ™ [T o £-
That Behavioral Changes Mave - B

an Effect on Myopia
Progression

JAMA Opfithalimotogy | g v iz senn

Rates of Myopia Development in Young Chinese Schoolchildren
During the Outbreak of COVID-19

Yo P, MO Fng S, MO, P Waetu Dirg, VL TR Sheryg g, MO Shoupor LL MO M0, Yirgfng Gou. MO: v feng, MO

Rianghu Tang MO Qi MO L3n G WD, PHO: Oy Lis. ME: Py X Yamg. V2. FRO. Mingpaang Ve, MD 790
FRP AR aneconns
L TheChinese Universiy of Hong Keng Rty of fAcd o,
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Myopia Incidence in Hong Kong Children

15
15
Myopia Incidence and Progression During the COVID-19
Pandemic
At the early stage of COVID-19 Pandemic:
Pandemic control measures in Hong Kong ——
Myopia incidence and lifestyle changes amon
> School closures (January 25, 2020, to September 22, 2020) ;]irr' e :ml::::-_f’f_fﬂl:f pandemic:
» Flexible work arrangements for employees
Research questions: : -
Do myopia progression and associated lifestyle ==
changes among schoolchildren during the —
COVID-19 pandemic?
16



6/1/2023

Myopia Incidence and Progression During the COVID-19
Pandemic

» Study Design: A prospective population-based

stud
y . . i i » Participants recruited from Hong Kong Children Eye Study
» Two longitudinal cohorts with 1,793 children
aged 6 to 8 yearS Old Figare | Paricipacts Recramend of e COVIDU I and COVIE 19 Cobyoms froes e cootag Horg Koo Cleddes
a) the COVID-19 cohort: 709 children, 8-m follow-up o - i

b) the pre-COVID-19 cohort: 1,084 children, 3-year follow- o - o rowom — powe

? o P |

» Outcomes: g ‘
1) Myopia incidence (new myopia cases during a _
specified period) 18 :
2) SE (spherical equivalent) change el '

3) AL (axial length) changes

4) Lifestyle changes: time spent outdoors, screen time,
and near work time

Tk ane.runn
S TheChinse University of Hong Kong Rty of e Gon:
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Myopia Incidence and Progression During the COVID-19
Pandemic

Change in outdoor time and screen time
during the COVID-19 pandemic (hours/day)

Lifestyle Change /

1.27
1/3x 0 41

Pre-COVID-19 cohort COVID-19 cohort

M Qutdoor time M Screen time

XJ Zhang,...Pang CP, Yam JC. BJO. 2021

Tk ane.runn
J®F TheChinse University of Hong Kong Rty of fAcd Gon:
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Myopia Incidence and Progression During the COVID-19
Pandemic

Increase in Myopia Incidence and Progression

Estimated Annual Incidence of myopia (%] Estimated Annual Change in SER (D) Estimated Annual Change in AL (mm)

29.68% 0.45
1.5«
2.5x 2.0x 0.28 /
i / - \ I
. 038
Pro COVID 19 cohort  COVID-19 cohort Pre-COVID-19 cohort COVID-19 cohort Pre-COVID-19 cohort COVID-19 cohort

Lifestyles changed during the COVID-19 pandemic, aggravating myopia and its progression

XJ Zhang,.... Pang CP, Yam JC. BJO. 2021

FR kP - IR
L TheChinese Universiy of Hong Keng Rty ol fAcd can:
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* Burgeoning vaccination and the epidemic under control
* Lockdown measures were withdrawn

Research Questions:

1. Whatis the myopia prevalence after relaxing
restriction measures?

2. Did lifestyle such as time spent outdoors and
screen time, change after restrictions were lifted?

3. Were there any risk factors influencing myopia
during this period?

3 i dne.runn
s # *EP K.X * Foaity of fAcd G
L TheChinwse University of Hong Kong e GTINESCIVE
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Myopia Pattern in Hong Kong Children From

2015 to 2021 (over 7 years)

21
21
Myopia prevalence and associated factors before, during
and after COVID-19 restriction (from 2015 to 2021)
Purpose i o
1. To investigate myopia prevalence in school children e e
during the consecutive 7 years across before, =
during and after COVID-19 restrictions (2005-2021) e
2. To explore the lifestyle changes and the risk factors S -
for myopia prevalence during this period =
Study Design i
A repeated cross-sectional study —— e
4 ﬁ;:%‘tm‘{; ﬁlii\.’f.-ulmgxuuu @ :"3““"‘,""’ - :; - —
22
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Myopia prevalence and associated factors before, during
and after COVID-19 restrictions (from 2015 to 2021)

Subjects: 20,527 children aged 6 to 8 years old in Hong Kong Children Eye Study from 2015 to 2021

Examinations: Cycloplegic refraction, Axial length (IOL master), and lifestyle questionnaires
Half-day face-
School | to-face class

| closure | Restriction

The quarantine policy of the Hong Kong Government |—>

eased
Year of 2015 2016 2017 2018 2019 | 2020 | 2021 | Total
Examination
Number of 1037 1536 1370 5516 7127 1211 2730 20527
Participants
Age (yrs) 7.47(0.77)  7.37(0.85)  7.50(0.83)  7.19(0.96)  7.25(0.89)  7.34(0.78)  7.60(0.84)  7.33(0.89)
Mean (SD)
Male-Female 0.98 1.05 1.20 1.16 111 1.04 1.13 112
Ratio :
I I  During After
1 i COVID-19
Outbreak of COVID-19 icti
Before COVID-19 | Outbresk of COVID-19_ _restrictions
P Lk i e cone Zhang XJ ...Yam JC et al. JAMA
02 5 The Chirwese University of Homg Kong At St s e network Open March 2023 23
23
Myopia prevalence and associated factors before, during
and after COVID-19 restriction (from 2015 to 2021)
Results: Prevalence of Myopia by Age in Each Year from 2015 to 2021
Myopia Prevalence from 2015 to 2021
50.0%
40.0% Age (yrs) 2015 2016 2017 2018 2019 | 2020 2021
30.0% 6(n=7993) 12.7% 127% 13.7% 13.6% 14.3%|18.3% 25.0%
20.0%
100% |I |I II II II II I 7(n=7000) 25.8% 26.2% 24.7% 26.1% 25.5% | 31.8% 33.9%
0.0% 8 (n=5444) 37.2% 34.4% 33.1% 37.9% 38.3%| 41.9% 45.8%
2015 2016 2017 2018 2019 2020 2021
Examination Year Total 24.9% 235% 23.8% 23.4% 23.7% | 29.4% 35.9%
=6 years m7 years 8 year Total (n=20527)
Prevalence of myopia: stable from 2015 to 2019, increased in 2020 and 2021
AT @ T Zhang XJ ...Yam JC et al. JAMA
S, TheChinwse University of Hong Ko Rty of fAcgcne network open March 2023 24
24
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Myopia prevalence and associated factors before, during
and after COVID-19 restriction (from 2015 to 2021)

Results:  Spherical Equivalent and Axial Length by Age from 2015 to 2021

SE and AL from 2015 to 2021

Spherical Equivalent (D), Mean (SD)

0.35 233 Age (vears) 2015 2016 2017 2018 2019 2020 2021
o 03 6(N=7993)  (62(0.96) 0.65(1.24) 067 (1.12) 065(1.20) 0.61(1.20) 043 (1.11)  0.30 (1.48)
= 025 239 7 (n=7090) 0.24(1.23) 0.20(1.40) 0.25(1.31) 0.23(146) 0.19(1.58) 0.08 (1.30) -0.03 (1.47)
< 02 g 8(n=5444) 27 (154) -0.19(154) -0.21(1.58) -0.24(1.72) -0.23(1.68) -0.34 (159) -0.39 (1.65)
g 0.15 £ Total (n=20527)
8 o1 231 Eg 0.23(129) 025(142) 025(1.38) 030 (1.47) 0.27(L51) |0.11(1.34) -0.08 (1.56)
§ 0.05 9 Axial Length (AL, mm), Mean (SD)
S o 23 Age(years) 2015 2016 2017 2018 2019 2020 2021
< vl —
& -0.05 % 6(n=7993)  2273(0.68) 22.74(0.74) 22.73(0.72) 2269 (0.77) 22.71(0.81) 22.78 (0.80) 22.85 (0.94)
0.1 229 7(n=7090)  2305(0.90) 23.08(0.92) 23.06(0.87) 23.09(0.89) 23.08(0.90) 23.12(0.82) 23.20 (0.90)
2015 2017 2019 2021 8(n=5444) 337 (0.85) 23.38(0.89) 23.37 (0.95) 23.39 (0.91) 23.37 (0.95) 23.43(0.85) 23.47 (0.96)
Examination Year Total (n=20527)
23.04 (0.86) 23.04 (0.89) 23.05(0.89) 22.99 (0.89) 22.99 (0.92) [23.07 (0.85) 23.21 (0.96
«=@=SE (D) ==@=AL (mm)
Similar trends in SE and AL
B ﬁ;»ﬁi.iﬁ.if.;x.nu.-.gxm.; @ ::;:é‘“i;{il‘b‘ﬂ‘l’f Zhang XJ...Yam JCet al. JAMA 25
BT ' network open March 2023
25

FRP LAY

(L, TheChinese University of Hong Kong
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Zhang

network open March 2023
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Myopia prevalence and associated factors before, during
and after COVID-19 restriction (from 2015 to 2021)
Results: Outdoor Time, Near Work Time and Screen Time in Each Year from 2015 to 2021
Outdoor time (hours per day), Mean (SD)
Age (years) 2015 2016 2017 2018 2019 2020 2021
6 (n=7993) 1.40 (0.46) 1.43 (0.65) 1.45 (0.58) 1.43 (0.60) 1.50 (0.67) 0.83 (0.56) 1.26 (0.49)
7 (n=7090) 1.40 (0.49) 1.44 (0.71) 1.48 (0.60) 1.41 (0.58) 1.44 (0.61) 0.89 (0.53) 1.25 (0.45)
8 (n=5444) 1.40 (0.45) 1.39 (0.66) 1.41 (0.57) 1.40 (0.58) 1.43 (0.64) 0.79 (0.52) 1.29 (0.51)
Total (n=20527)
1.40 (0.47) 1.42 (0.68) 1.45 (0.59) 1.41 (0.59) 1.46 (0.65) 0.85 (0.53) 1.26 (0.48)
Near work time (hours per day), Mean (SD)
Age (years) 2015 2016 2017 2018 2019 2020 2021
6 (n=7993) 3.34 (1.38) 3.20 (1.32) 3.27 (1.27) 3.01 (1.21) 3.11 (1.30) 5.40 (1.33) 4.53 (1.99)
7 (n=7090) 3.53 (1.65) 3.56 (1.24) 3.56 (1.28) 3.33 (1.35) 3.37 (1.39) 5.67 (1.51) 4.59 (1.80)
8 (n=5444) 3.62 (1.33) 3.71 (1.59) 3.55 (1.24) 3.54 (1.36) 3.57 (1.46) 6.40 (2.10) 4.75 (1.94)
Total (n=20527)
3.49 (1.50) 3.47 (1.39) 3.47 (1.27) 3.23 (1.31) 3.30 (1.38) 5.72 (1.61) 4.64 (1.90)
Screen time (hours per day), Mean (SD)
Age (years) 2015 2016 2017 2018 2019 2020 2021
6 (n=7993) 1.89 (1.21) 1.81 (1.07) 1.91 (1.08) 1.90 (1.19) 2.01 (1.23) 3.28 (1.15) 2.95 (1.90)
7 (n=7090) 1.94 (1.36) 2.05 (1.15) 2.12 (1.06) 1.99 (1.14) 2.06 (1.21) 3.45 (1.36) 2.90 (1.67)
8 (n=5444) 1.95 (1.01) 2.10 (1.25) 2.20 (1.13) 2.27 (1.29) 2.27 (1.44) 4.42 (2.03) 3.02 (1.81)
Total (n=20527)
1.93 (1.24) 1.98 (1.16) 2.08 (1.09) 2.02 (1.21) 2.09 (1.28) | 3.56 1.50! 2.96 g1.78! l

...Yam JC et al. JAMA
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Myopia prevalence and associated factors before, during
and after COVID-19 restriction (from 2015 to 2021)

Results: Association between COVID-19 Pandemic and Myopia Prevalence

Depen_dent variable: Model 1 Model 2 Model 3 Model 4
Myopia (no as ref.)
(gél;)(gl)) P value (IS?;/O(({;I)) P value (I;)ég/o(gl)) P value (I;)ég/o(gl)) P value

51?3\25 _r]ésf;.) pandemie (1.4}1',55.73) <0.001% (1.2%%,3 f.51) <0.0017 (1.215,3354) <000t (1.517',85.20) <0.001%
Age (yrs) (1_7%;',8;1_92) <0.001% (1.73,8?97) “o00r (1.73.8?98) <o0ot”
Sex (female as ref.) (1.013.,112. 20) 0.005* (1.013;’11.21) 0.007* (1.01?;’152 1) 0.006*
Low family income (1103"015. 09) 0.04* (1.0%"03 09) 0.03*
No. of Parental Myopia ( 1.51"63 69) <0.001* @ 6%).,7]%.82) <0.001*

P value was generated by logistic regression; *Statistical significance was set at 0.05.
D = diopter, Exp () = odds ratio, SE = standard error.

s.‘&xpi’;* dse.rnnn
SR The Chinese University of Hong Kong Rty of e Gon:

Zhang XJ ...Yam JC et al. JAMA
network open March 2023

27

Myopia prevalence and associated factors before, during

1. Lifestyle changes, including increased digital learning, may persist beyond the

2. Myopia increased in children during the pandemic and will be sustainable even

3. The situation may be worsened in children of younger age or from the low-income

Zhang XJ ...Yam JC et al. JAMA
network open March 2023

27
and after COVID-19 restriction (from 2015 to 2021)
Summary
period of the COVID-19 school closure
after restrictions were lifted in Hong Kong
family in the COVID era
2 ﬁ;ﬁiniﬁlifv;&mumgx.m; @ ::;:t-‘“:f.."f.'.:‘b‘.’.‘l’f
28
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Prevention and control of Myopia

29
Methods of Myopia Control
Effect of Time Spent Outdoors at School on the Development
. of Myopia Among Children in China
1. Increase outdoor time A Randomized Clinical Trial
=i Increased Time Outdoors Is Followed by
Reversal of the Long-Term Trend to Reduced
) Visual Acuity in Taiwan Primary School
2. Optical methods Students
» Defocus spectacles
« Contact lens et by o
e Orthokeratolo . :
9y Myopia Prevention and Outdoor Light
Intensity in a School-Based Cluster
3. Pharmacological methods Randomized Trial
* Atropine eye drops " T B »
‘ \',”' [ 3 . Time Outdoors in Reducing Myopia
A School-Based Cluster Randomized Trial with Objection
Monitoving of Ondoor Thme and Light Inensiry
e
30

15
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1. Increase outdoor time

2. Optical methods
+ Defocus spectacles
+ Contact lens
*  Orthokeratology

3. Pharmacological methods
* Atropine eye drops

N

. Red Light

Methods of Myopia Control

Defocus Incorporated Multiple Segments (DIMS)
spectacle lenses slow myopia progression: a 2-year
randomised clinical trial

Carly Siu Yin Lam Wing Chun Tang," Dennls Yan-yin Tse," Roger Pak Kin Lee,' ‘

Hachel Ka Man Chun, " Kelgo Haseqgaw
CAhleul Thalk

Retardation of Myopia In Orthokeratology (ROMIO) Study:
A 2Xear Randomized Clindcal Trial
1

!

JANA Ophthatmology | Origlnal Mvestigation {
Spectacle Lenses With Aspherical Lenslets for Myopia Control

vs Single-Vision Spectacle Lenses

A Randomized Clinical Trial

Moo B PN Vg g M o
CnWor 95 W 4 W Fowosn Lo | evomih

FRP AR neoruns
I The Chinese University of Hong Kong Rty ol fAcd can:

1
JAMA | Orghsal i tigation

Effect of High Add Power, Medium Add Power, or Single-Vision
Contact Lenses on Myopia Progression in Children
The BLINK Randomized Clinical Trial

effoey | Wk, 01 (0. M . Wilhes O, PR Oornsbd 0 ML OO 0 Lt A, o

31
Methods of Myopia Control
1. Increase outdoor time
2. Optical methods
» Defocus spectacles
+ Contactlens
*  Orthokeratology
3. Pharmacological methods
» Atropine eye drops
4. Red Light
. Thwe Chirese Uniiversity of Hong Kong
32

16
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Methods of Myopia Control

1. Increase outdoor time

2. Optical methods
» Defocus spectacles
+ Contactlens
*  Orthokeratology

3. Pharmacological methods
* Atropine eye drops

4. Red Light

P X kB

The Chirwse University of Hong Kong

1T
iy ol fAcd G

= it

0=

Effect of Repeated Low-Level Red-Light
Therapy for Myopia Control in Children

A Multicenter Randomized Conerolled Trial

Vol MDD ML N Xegog Ten, MI Namghon horg, MDD, W
Hha Zhmg, I M, S Xomg, MUY Yisbwg Tiasm, MO, fou e, MUY, D
b O Mage. I\ sy Fle ML WD
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Prevalent use of atropine in Taiwan

60 -
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~a-— all atropine

-~ 1% atropine

—a— 0.5% atropine
e 0.3% atropnie
| e 0.25% atropine
ww 0.1% atropine

2000 2001 2002

2003

2004 2005 2006 2007

School vears

Fang YT, Chou YJ, Pu C et al. Prescription of atropine eye drops among children diagnosed with myopia in Taiwan from 2000 to 2007: a nationwide study. Eye 2013: 418-424
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Singapore ATOM Studies

1. Atropine for the Treatment of Childhood Myopia( ATOM1)

e Intervention:
® oOneeyeno treatment

* one eye received treatment once nightly x 2 year
1% atropine eye drop
Placebo eye drop

2. Atropine for the Treatment of Myopia 2 (ATOM2)
* Intervention:

* 0.5%, 0.1%, and 0.01% (2:2:1 ratio)

* Once nightly, BE x 2 year
* QOutcome measures:

* Change in SE refraction (cycloplegic refraction)

* Changein AL

FaP Ly R
7. The Chinese University of Hong Kong Rty o fAcd G

35

1
2.

Chia A. et al. Ophthalmology. 2012
Chua, WH. et al. Ophthalmology. 2006

Remaining questions

Efficacy compared with placebo ?
Concentration-dependent response?
Optimal Concentration?

Any effect on corneal and lens power ?

1.
2
3
4
5. Factors associated with treatment response?
6 Any biomarker for treatment efficacy?

7 Continue treatment or stop treatment after 2 years?

8 Rebound effect?

9 Long-term efficacy of different low concentration atropine?

10. Can atropine delay myopia onset ?

FaP Ly . R
7. The Chinese University of Hong Kong Rty o fAcd can:

36
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Low-concentration Atropine for Myopia

Progression (LAMP-1) Study

37
LAMP-1 Study
» First randomized placebo-controlled trial on low-concentration atropine
» 438 children included (4-12 years)
* <-1.0D in both eyes, and 20.5 D increase in the previous year
* Receive 0.05%, 0.025%, 0.01% atropine or placebo eye drops randomly
» Once a night, one drop for each eye
38
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[CUHK Ophthalmology and Visual Sciences

LAMP: First year report

Results Myopic progression & AL elongation over 1 year

0.05% 0.025% 0.01%
Change_SE -0.27 (0.61)* -0.46 (0.45)*
Mean (SD)
Change_AL 0.20 (0.25)* 0.29 (0.20)* 0.36 (0.29)#
Mean (SD)

L

Placebo

-0.81(0.53)

0.41 (0.22)

No significant difference in AL elongation between 0.01% and placebo group

X
€ haaze 0 wried Semgrh oo

Chams o e oy sbm B

— Al gy 3OV Al 0 O7Y%
- aligere 8T Albmny 801N rereme " -

41

Alrawee 0 0% yaimn

R R hngions @ i o s Yam et al. Ophthalmology 2019

[CUHK Ophthalmology and Visual Sciences

LAMP: First year report

Results Efficacy compared with placebo group

Mean change in SE % reduction in Axial length change e reduction in AL
myopia elongation
Progression
Atropine 0.05% 0.27(0.61) E7% 0.20 {0.25) 51%
Atropine 0.025% 0.46 (0.45) 43% 0.29(0.20) 29%;
Atropine 0.01% 0.59 (0.61) 27% 0.36([0.29) 129%
Placebo -0.81 {0.53) 0.41(0.22)

FRP LAY

7. The Chinese University of Hong Kong

42

Yam et al. Ophthalmology 2019 42
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LAMP: First year report

Results Changes in accommodation, pupil diameter and visual acuity
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[CUHK Ophthalmology and Visual Sciences

LAMP: First year report

Results Side effects and adverse events

0.05% (=109) 0.005% (=108) 0.01% {==110) phcebo (==111)

o % a % | % o % prabe
Photochroamty: ghsses seeded 3B 3T MM 3O H B 03s
Progressnie giasses needed 1 0%% 0 0% 2 18% 1 0% 085
Photophoba at 2 week 34 312% XN 18.5% 6 5.5% ¥ 126% 001%
Photophobm at 1 vear’ g 18% 6 6 2 2% 4 4% 027
Aleror commctns I 2% 7 65% 7O64% T 63% 057
Hosptalmamon 3 28% 5 18 3 217% 2 18% 066

a 0.05% ddffered from placebo, 0.01% and 0.025% semficassy; 0.005% défered from 0.01% sieadcantly

b, only subyects at ooe vear follow up were nelded

*sonificant 3t 0.05

No significant difference in clinical side effect at 1 year.

Yam et al. Ophthalmology 2019 44

FRP LAY
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[CUHK Ophthalmology and Visual Sciences

LAMP: First year report

Results Values of VFQ domains at 1 year a

005 (=00 D02 (81 ) 01% (e 97) placebo (n8))

e an ul nwan Wl e an Wl AN o2 ke
Coereral Heakh N M | ney 0N 500 ‘ AR 8 | 05t
Cosmral Viun LAR 159 NS nm 500 LR fw “n on
Ocrilat Pam “wa 1o Vi % Hw 900 1050 R um 0o
Near Actots N i) L RN oo 967 A M 210 01l
Dintasc e Arwtes LRl " LAR & un “wn ol M 108 0w
Socul e anny s 6) LR ] LR ) .10 107 010
Neatal Heakli " e 0. 00 o iy U i 01l
Kok Dol ¥ 59 3 aF LR 1] LR 9 M 114 06
Deptsdors v sre o 2R Lxl L [EN "2 " 048
Coby Vosn wae B " ne "n | B 1) 0 1Low on
Perghenl Vies " ) 26 »i 124 " o4l 1) 108) om
VIQ- 2 Compente wa am JBA) N 290 in "M am 0w

VIO & veual Baw len gestennne s
4 ocdy subscts 4 oo year flloo up were e hided

No significant difference in the vision-related quality of life among all groups.

B LSS triegrens @ iy ul g Yam et al. Ophthalmology 2019 45

45

[CUHK Ophthalmology and Visual Sciences

LAMP: First year report

Summary

Low-concentration atropine (0.05%, 0.025%, 0.01%) is effective compared to placebo.

2. The difference in axial elongation between 0.01% atropine and placebo groups was not
significant.

Concentration-related response among low-concentration atropine
4. All low concentration groups are well tolerated

0.05% atropine is an optimal concentration among other low concentration groups at
one year FU

Yam JC, Jiang Y, Tang SM, Law AKP, Chan JJ, Wong E, Ko ST, Young AL, Tham CC, Chen LJ, Pang CP.
Low-concentration Atropine for Myopia Progression (LAMP) Study: A randomized, double-blinded, placebo-controlled trial of 0.05%, 0.025% and 0.01% Atropine eye drops
in myopia control. Ophthalmology 6 July 2018.

B b kA oy
J®F TheChinse University of Hong Kong Rty of fAcd i 46
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[CUHK Ophthalmology and Visual Sciences

LAMP: Second year report

Results: 0.05% remained the most efficacious concentration over 2 years

0.05% 0.025% 0.01% Switch-over group
SE Change over 2 years (D) -0.55 -0.85 -1.12 -1.00
AL Change over 2 years (mm) 0.39 0.50 0.59 0.58
Baseline Ch%rrrlge of %Inzw 24m Change of AL
0.00 it L L L L L ) 0.80 -
—O—Atroopineg 020 4 P —-—Atropine
0.05% g =] 3 0.05%
2 @ 060 .
~—Atropine g -0.40 -+ Ko} - Atropine
0025% 5 oo | Te 0.025%
Atropine E o 2 §0'40 T Atropine
001% g 080 1 @ 0.01%
[T .
Switch-ov§  -1.00 A ! € 020 - Switch-over
s L < group
group c [@)
& -1.20 - 1
© 0.00 +— |
-1.40 -

Baseline 8m 16m 24m

ﬁ:ﬁmq\ ﬁ.;i\;f..«umgx.".u @ ::;.;:-"57;3.'.."‘:‘.’.“.':; Yam JC. Ophthalmology 2020 47
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[CUHK Ophthalmology and Visual Sciences

LAMP: Second year report

Summary

1. 0.05% atropine is the optimal concentration amongst the concentrations studied for
myopia control over a two-year period

2. 0.01% atropine was mildly more effective in the second year than the first year, but not
in 0.05% and 0.025% atropine.

3. All concentrations of atropine were well-tolerated without apparent adverse effects on
the quality of life.

4. The efficacy of 0.05% atropine observed was double that observed with 0.01% atropine
in SE progression over two years.

Yam JC, Li FF, Zhang XJ, Tang SM, Yip BH, Kam KW, Ko ST, Young AL, Tham CC, Chen LJ, Pang CP. Two-Year Clinical Trial of
the Low-concentration Atropine for Myopia Progression (LAMP) Study: Phase 2 Report. Ophthalmology. 2020

TIETY B oo
Thve Chirwese University of Hong Kong Rty ol fAcd can: 48

48
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Observed Discrepancy on the Effect for SE progression
and AL elongation ?

LAMP LAMP LAMP
0.01% 0.025% 0.05%

Compared with placebo group

Slowing SE progression 27% 43% 67%

Slowing AL elongation 12% 29% 51%

A better antimyopic effect in terms of SE progression than AL elongation.

TIEeY
(R, The Chinese University of Homg Kong Rty of e Gon: 49

49
Observed Discrepancy on the Effect for SE progression
and AL elongation ?
Clinical question:
Gong et al. speculate that “the unexpected . .
distinction between the refractive error Whether the antl-myODIC eﬁeCt
and axial length data may have resulted H H H
from interactions between atropine effects ‘ Of IOW concentration atropme IS
in the eye and the development of the mediated via retarding axial
cornea with some change of corneal .
curvature or corneal power” elongatlon or other
associated biometric
Gong Q. et al. JAMA Ophthalmol. (2018) Changes?
Myopic complications are mainly caused by excessive axial length elongation
50

25
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ICUHK Ophthalmology and Visual Sciences

LAMP: Ocular biometrics study e

Differential Effects on Ocular Biometrics by 0.05%, 0.025%, and 0.01%
Atropine: Low-Concentration Atropine for Myopia Progression Study

Purpose:
To evaluate changes in ocular biometrics in groups receiving 0.05%, 0.025%, and
0.01% atropine compared with placebo over 1 year based on the Low-

Concentration Atropine for Myopia Progression (LAMP) study.

Li FF,...Pang CP, Yam JC. Ophthalmology 2020

kg tao.snut
P TheChincse Universityof Homg Kong J Ryl s 51

51

[CUHK Ophthalmology and Visual Sciences
LAMP: Ocular biometrics study i

Results: ocular biometrics changes over one year

“ L

:J« Changes in AL: significant difference in 0.025% and 0.05%
atropine groups vs. placebo I
R
Changes in corneal power and lens power: no difference
among groups
Change Change Change in  Changein Change in
in SE in AL corneal power lens power ACD

Box plots of changes in refractive error and ocular biometrics in treatment groups over one year.

@ Aoty i tAci g Li et al Ophthalmology 2020 52

52

26



6/1/2023

[CUHK Ophthalmology and Visual Sciences

LAMP: Ocular biometrics study i

Results: contribution of ocular biometrics changes to myopia progression
0.05% atropine 0.025% atropine 0.01% atropine Placebo
Variables B SE P value B SE P value B SE P value B SE P value
Model 1£
A Axial length (mm) -2.21 0.11 <.001* -1.77 0.11 <.001* -2.07 0.10 <.001* -2.11 0.13 <.001*
Adjusted R-squared 80.4% 72.6% 81.2% 75.3%
Model 2¢
A Axial length (mm) -2.67 0.09 <.001* -2.28 0.09 <.001* -2.64 0.07 <.001* -2.74 0.10 <.001*
A Lens power (D) -0.54 0.06 <.001* -0.47 0.04 <.001* -0.57 0.04 <.001* -0.61 0.05 <.001*
Adjusted R-squared 89.3% 87.9% 93.7% 90.2%
Model 3¢
A Axial length (mm) -2.77 0.05 <.001* -2.46 0.07 <.001* -2.73 0.06 <.001* -2.77 0.06 <.001*
A Lens power (D) -0.71 0.03 <.001* -0.56 0.04 <.001* -0.65 0.04 <.001* -0.64 0.03 <.001*
A Corneal power (D) -1.21 0.08 <.001* -1.04 0.13 <.001* -0.85 0.14 <.001* -1.03 0.09 <.001*
Adjusted R-squared 97.0% 93.0% 95.6% 96.1%
Model 47
A Axial length (mm) -2.79 0.05 <001* -2.43 0.08 <.001* -2.74 0.07 <001* 273 0.07 <.001*
A Lens power (D) -0.71 0.03 <.001* -0.58 0.04 <.001* -0.66 0.04 <.001* -0.65 0.03 <.001*
A Corneal power (D) =1.21 0.08 <.001* -1.07 0.13 <.001* -0.90 0.14 <.001* -1.05 0.09 <.001*
Gender (M1,F2) -0.01 0.02 0.50 -0.04 0.02 0.07 -0.05 0.02 0.02 -0.07 0.02 0.003*
Age -0.01 0.01 0.23 0.01 0.01 0.14 0.002 0.01 0.86 0.011 0.01 0.14
Adjusted R-squared 97.0% 93.2% 95.7% 96.4% /
A=change overoneyea 1. Axial elongation alone contributed to the SE change variance ranging from 75% to 81%.
£Model 1, 2, 3 are the ec
Model 4 is the equation 2. Remaining variance was accounted for by lens and corneal factors.
*Significant level set at p
3. Contributions were similar among groups.

g R REEY
Thwe Chirwsee Uniiversity of Hong Kong

o= st
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[CUHK Ophthalmology and Visual Sciences

LAMP: Ocular biometrics study is

Discussion
1. AL alone, SE variance 72% to 81%

2. Children’s AL elongation includes normal age-related growth

g FaP Ly 54
Thve Chirwse University of Hong Kong

o= st

54
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[CUHK Ophthalmology and Visual Sciences

LAMP: Ocular biometrics study is

Summary

1. Low-concentration atropine has no effect on corneal power and lens power.

2. Contributions to SE progression from axial length, corneal and lens power in

each atropine concentration and placebo were similar.

3. Its antimyopic effect acts via retarding axial elongation, and thus can reduce risk
of myopia complications

Differential Effects on Ocular Biometrics by 0.05%, 0.025%, and 0.01% Atropine: Low-Concentration Atropine for Myopia Progression Study. Li FF, Kam
KW, Zhang Y, Tang SM, Young AL, Chen LJ, Tham CC, Pang CP, Yam JC. Ophthalmology. 2020 Jun 7:50161-6420(20)30520.

kB . J
7. TheChinese University of Hong Kong Ry ol fAcd can: 55

55

What is the associated factors for treatment
responses to low concentration atropine ?

FRP L kY "
7. TheChirese University of Hong Kong Rty ol fAcd G 56

56
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[CUHK Ophthalmology and Visual Sciences

LAMP: Risk factors study

Purpose:To investigate the effect of age at treatment and other factors on the treatment response to

atropine in the Low-concentration Atropine for Myopia Progression (LAMP) study

Design: Secondary analysis from a randomized trial.

PULL LEMGTH ANTIGLE

Age effect on treatment responses 1o 0.05%, 0.025%, and 0.01%

atropine: Low-concentration Atropine for Myopia Progression (LAMP)

Shu M Sang « s Wt Karm

Yom

FRb K kA oo
S TheChinse University of Hong Kong Rty of fAcd i

57

[CUHK Ophthalmology and Visual Sciences

LAMP: Risk factors study

Table 1 Factors on change in sphencal eguvalent over hwo years i each trestment group
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[CUHK Ophthalmology and Visual Sciences

LAMP: Risk factors study

Result

Table 2 Factors on axial lengrh elomgation 0ver 1wo veas in each ireatment govp ) )
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LAMP: Risk factors study

Result
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[CUHK Ophthalmology and Visual Sciences

LAMP: Risk factors study s

Result
Table 3. Estimated mean of myopia progression over two years in different ages of active treatment groups.
0.05% Atropine 0.025% Atropine 0.01% Atropine ptrend
Age (Years) N Estimated mean (95%CI) N Estimated mean (95%Cl) N Estimated mean (95%Cl)

4 1 -1.20 (NA) 1 -1.60 (NA) NA NA
5 4 -1.12 (-1.19, -1.04) 2 -1.44 (-1.53, -1.36) 4 -1.75 (-1.98, -1.52) 0037
6 6 -0.90 (-0.99, -0.82) 7 -1.23(-1.34,-1.12) ] 7 -1.54 (-1.72, -1.36) <0.001*
7 17 -0.79 (-0.87, -0.71) 17 -1.04 (-1.15, -0.94) 20 -1.40 (-1.46, -1.34) <0.001*
8 24 -0.57 (-0.63, -0.51) 21 -0.89 (-0.94, -0.83) 22 | -1.24 (-1.31, -1.18) <0.001*
9 18 -0.45 (-0.52, -0.39) 15 -0.81 (-0.87,-0.75) 12 -1.05 (-1.17,-0.93) <0.001*
10 16 -0.27 (-0.35, -0.21) 12 -0.61 (-0.68, -0.54) 13 -0.92 (-0.99, -0.85) <0.001*
11 5 -0.07 (-0.17, 0.02) 8 -0.40 (-0.49, -0.32) 12 -0.80 (-0.91, -0.69) 0.01*
12 2 0.07 (-0.24, 0.39) 3 -0.24 (-0.38, -0.10) 1 -0.55 (NA)

Estimated mean was generated in generalized estimating equations by adjusted age, gender, baseline refraction, outdoor time, near work
activities, parental myopia, treatment compliance, and treatment groups.

N=number of subjects; 95% CI=95% confidence interval; NA=not available, mean or SD is not available due to the insufficient sample sizes.
P-trend of each age group were generated by using treatment groups as ordinal data (3, 0.05% atropine; 2, 0.025% atropine; 1, 0.01%
atropine).

#age 4 and 5 were combined to generate the P-trend because of insufficient sample sizes

#tage 11 and 12 were combined to generate the P-trend because of insufficient sample sizes

*Significant level set at p <0.05.
PALEES e (Y Sl Li et al Ophthalmology 2021
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LAMP Risk factors study s

Summary

Age-dependent effect in each treatment group 0.05%, 0.025% and 0.01% atropine

Younger children required the higher concentration to achieve similar efficacy as older
children on lower concentrations.

A higher concentration should be administered as a starting dosage for younger
children

FAP LAy

The Chirwsee University of Hong Kong

Li et al Ophthalmology 2021 ¢
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Any biomarkers for treatment responses
to low concentration atropine ?

63
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LAMP: Choroidal thickness study

i

Result Changes of Subfoveal Choroidal Thickness Against Different Time Points among Different Groups

25
B
2 20
[}
2
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L
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-]
°
o 5
£
o
s 0 w
(7]
>
£ 5
5 baseline 4months 8months 12months 16months 20months 24months

Time point
= Switch-over group#  ==0.01% Atropine 0.025% Atropine 0.05% Atropine

#Switch-over group: placebo in the first year and switchover to 0.05% atropine group in the second year

64
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LAMP: Choroidal thickness study 1

Result Mediation Analysis

Direct effect: 0.601 (0.393, 0.809), P <.001*
0.05% Atropine

SE Progression over two years

Total effect: 0.737 (0.525, 0.949), P <.001*
Total effect = Direct effect (81.55%) + Indirect effect (18.45%)
Indirect effect: 0.136 (0.060, 0.212), P <.001*
SF ChT changes over two years

*
0.025% Atropine Direct effect: 0.336 (0.140, 0.532), P <.001

SE Progression over two years

Total effect: 0.354 (0.150, 0.558), P <.001*
Total effect = Direct effect (94.92%) + Indirect effect (5.08%)
Indirect effect: 0.019 (-0.042, 0.080), p=.54
SF ChT changes over two years

SE = spherical equivalent; SFChT = subfoveal choroidal thickness * Significant level set at P<.05.

ﬁ;:%:"‘!; ﬁ.ii\.’f.-ulmuxuuu @ :"3““"‘,""’ Yam et al AJO 2021 5

I
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LAMP: Choroidal thickness study is
Summary

1.Low concentration atropine induced a choroidal thickening effect along a concentration-
dependent response throughout the treatment period.

2.The choroidal thickening was associated with a slower SE progression and AL elongation
among all the treatment groups.

3.Choroidal response can be used for assessment of long-term treatment outcomes and as a
guide for concentration titrations of atropine

ﬁ;:%:"‘!; ﬁlifv\;l’\}u'llwmku:lu @ :"3““"‘,""’ Yam et al AJO 2021 6

|
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LAMP: Third year report is
Purpose:

1. To compare the efficacy of continued and stopping treatment for 0.05%, 0.025% and 0.01% atropine

during the third year.
2. To evaluate the efficacy of continued treatment over 3 years.

3. To investigate the rebound phenomenon and its determinants after cessation of treatment.

Repaort

O s

FRP Ly

The Chirwsee University of Hong Kong
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LAMP: Third year report 1

Result
Change of SE Change of AL

R e rigrong @ il Yam et al Ophthalmology 2022 68

68
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LAMP: Third year report

Result Change in Ophthalmic Parameters over Three Years in the 0.05% Atropine, 0.025%
Atropine, and 0.01% Atropine groups

6/1/2023

E

3) 0.05% Atropine (n=90) 2) 0.025% Atropine (n=78) 1) 0.01% Atropine (n=86) Overall Pairwise comparisons P valuest
P values (3vs.2;3vs.1;2vs.1)
Change Mean SD Mean SD Mean SD |
Spherical Equivalent (D)
Baseline to 36 Months
Continue -0.73 1.04 -1.31 0.92 -1.60 1.32 0.001* 0.01*,0.002*,0.38
Washout -1.15 113 -1.47 0.77 -1.81 1.10 0.03* 0.09,0.03*,0.34
Rasal 0.04% 024 .45,
24 to 36 Months#
Continue -0.28 0.42 -0.35 0.37 -0.38 0.49 0.65 0.99,0.99,0.99
Washout -0.68 0.49 -0.57 0.38 -0.56 0.40 0.15 0.39,0.16,0.48
P values <0.001* 0.004* 0.04*
xial Len, mm,
Baseline to 36 Months
Continue 0.50 0.40 0.74 0.41 0.89 0.53 <0.001* 0.002*,0.001*,0.42
Washout 0.70 0.47 0.82 0.37 0.98 0.48 0.04* 0.10,0.05%,0.51
Pyalues 0.04* 0.28. 0.54
24 to 36 Monthst
Continue 0.17 0.14 0.20 0.15 0.24 0.18 0.19 0.36,0.24,0.52
Washout 0.33 0.17 0.29 0.14 0.29 0.15 0.003* 0.22,0.002%,0.22
Pvalues <0.001* 0.001* 013

Mean and SD was calculated with both eye data. SD = Standard Deviation; *Significant was set at 0.05.

P values were

d by gt

‘tSequential Bonferonni correction was applied for the pairwise comparisons; ¥ SE/AL in 24 months was used to adjust for the comparisons of SE/AL changes.

¥

.
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LAMP: Third year report

models with age, sex and baseline SE/AL adjustment for comparisons among groups and comparisons within different treatment groups;

Result mMultiple Regression Models of SE/AL Changes during Third Year in Washout Group

E

Spherical Eq; lent (D) Change at Third year Axial Length (mm) Change at Third year
BeiaB) Standard Frror Paalues Beta (B) tandard Frror P
0.08 0.02 -0.05 0.01
Age at Treatment Cessation (years) <0.001* Age at Treatment Cessation (years) <0.001*
Sex (Male as Reference) -0.10 0.07 0.14 Sex (Male as Reference) -0.01 0.03 0.61
SE at Treatment Cessation (D) 0.01 0.02 0.46 SE at Treatment Cessation (D) -0.01 0.01 0.39
Parental Myopia Status Parental Myopia Status
One or less moderate or high myopia 0 One or less moderate or high myopia 0
Both moderate or high myopia 0.03 0.07 0.64 Both moderate or high myopia 0.01 0.02 0.55
. 0.03 0.04 B -0.03 0.01
Outdoor Activity (hours per day)? Outdoor Activity (hours per day)?
0.41 0.09
-0.01 0.01 0.00 0.00
Nearwork (dioptic hours per day)® 028 Nearwork (dioptic hours per day)® D
Treatment Groups Treatment Groups
0.05% Atropine -0.20 0.08 0.02* 0.05% Atropine 0.08 0.03 0.01*
0.025% Atropine -0.03 0.08 0.74 0.025% Atropine 0.03 0.03 0.29
0.01% Atropine 0 0.01% Atropine 0

Generalized estimating equations (GEEs) were used to adjust the correlation between eyes; D = diopter; *Significant was set at 0.05.

a, outdoor activity = outdoor exercise + outdoor leisure activity; b, nearwork = 3*(homework + reading + playing cell phone) + 2*(using computer + playing video

_game) + 1*(watching TV).

FRP LAY

The Chirwsee University of Hong Kong
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LAMP: Third year report is

Result Change in Ophthalmic Parameters over Three Years in the 0.05% Atropine, 0.025%
Atropine, and 0.01% Atropine groups
3 0.0Tigé;opme 2 0.02(5"9:7I;t)ropme 1) 0.01% Atropine (n=86) Overall Pairwise comparisons P valuest
Change Mean SD Mean SD Mean SD | P values (3vs.2;3vs. 1;2vs. 1)
Soherical Eauivalent (D)
Baseline to 36 Months
Continue -0.73 1.04 -1.31 0.92 -1.60 1.32 0.001* 0.01*, 0.002*, 0.38
Washout =115 113 -1.47 0.77 -1.81 1.10 0.03* 0.09, 0.03*, 0.34
P values 0.04* 0.34 0.45
24 to 36 Monthst
L H D2, L.42 L0.25, L3 D23, L0.45, L.65, 0.99..0.99 009
| Washout -0.68 0.49 -0.57 0.38 -0.56 0.40 0.15 0.39,0.16, 0.48 l
PVvarues 0.00T 0.00% 007
Axial Length (mm)
Baseline to 36 Months
Continue 0.50 0.40 0.74 0.41 0.89 0.53 <0.001* 0.002*%, 0.001%*, 0.42
Washout 0.70 0.47 0.82 0.37 0.98 0.48 0.04* 0.10, 0.05%,0.51
Pvalues 0.04* 0.28 0.54
24 to 36 Monthst
Continue 0.17 0.14 0.20 0.15 0.24 0.18 0.19 0.36, 0.24, 0.52
| Washout 0.33 0.17 0.29 0.14 0.29 0.15 0.003* 0.22, 0.002%, 0.22 1
P values <0.001% 0.001% 0.13
Mean and SD was calculated with both eye data. SD = Standard Deviation; *Significant was set at 0.05.
P values were generated by generalized estimating equation models with age, sex and baseline SE/AL adjustment for comparisons among groups and comparisons within different
treatment groups; tSequential Bonferonni correction was applied for the pairwise comparisons;  SE/AL in 24 months was used to adjust for the comparisons of SE/AL changes.

B w2oxir * B
SR TheChinese University of Hong Kong Rty o fAcd G 71
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LAMP: Third year report is

Summary

1. During the third year, continued atropine treatment achieved a better effect
2. 0.05% atropine remained the optimal concentration over 3 years in Chinese children.
3. Stopping treatment at an older age and lower concentration is associated with a smaller rebound.

4. The difference in rebound effects were clinically small across all three studied atropine

concentrations.

5. All atropine concentrations were well-tolerated without apparent adverse effects on vision-related

quality of life.

6. We suggest that treatment using 0.05% atropine should be continued into the third year in Asian

children.
B LSS triegrens Yam et al Ophthalmology 2022 72
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2 The Chinwese University of Hong Kong Faculty of Medicine

Low-concentration Atropine for Myopia

Prevention (LAMP-2) Study

73
LAMP2 Research Question
Can low concentration atropine drops (0.05%,
0.01%) prevent myopia onset in children ?

74

37



6/1/2023

[CUHK Ophthalmology and Visual Sciences

JAMA | Original Investigation

Effect of Low-Concentration Atropine Eyedrops vs Placebo
on Myopia Incidence in Children
The LAMP2 Randomized Clinical Trial

Jason C, Yam, MPH; Xau Juan Zhang. PhD; Yuzhou Zhang, PhD; Benjamin H. K. Yip, PhD; Fangyao Tang, PhD; Emily S, Wong, MBChE;
Christine H. T. Bul, PhD; Ka Wal Kam, MSc; Mandy P. H. Ng, MHM; Simon T. Ko, MBBS; Wilscn W.K. Yip, MBChB;
Alvin L. Young MMedSc; Clement C Tham, BM, BCh; Li Jia Chen, PhD; Chi Pui Pang. DPhil

» First randomized placebo-controlled trial on delaying myopia onset with atropine
* 474 children included (4-9 years) without myopia

* Receive 0.05%, 0.01% atropine or placebo eye drops randomly

» Once a night, one drop for each eye

» Every 4 months follow up, over two years

FRb K kA oo
S TheChinse University of Hong Kong Rty of fAcd i

Primary Outcomes

1. Cumulative incidence of myopia
» cycloplegic spherical equivalent of at least —0.50D in either eye over 2 years

2. Percentage of participants with fast myopic shift
» cycloplegic spherical equivalent myopic shift of at least 1.00 D in either eye over 2 years

FaP Ly B i b o
7L TheChinese University of Hong Kong Rty ol fAcd can: 76
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Participant:

Age: 4 to 9 years

SE: +1.0D to 0.0D
Astigmatism: less than -1.00D
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Baseline Demographic and Clinical Characteristics in Children

Age, years
Sex, No. (%)

Spherical equivalent, D 2
Axial length, mm b

Central corneal thickness, um ©

@
=
&
<
am

10P, mmHg ¢

Mesopic pupil size, mm ¢

]
=
o
3
o
b
o
<
i
=

Accommodation amplitude, D f

Distance VA, logMAR &

Near VA, logMAR &

Outdoor activity, hours per day "
Near work, diopter hours per day |

No. of parental myopia

Baseline visit before the COVID-19 pandemic (January 1, 2020)

dne.sunn
Aty ol fAcd G

o p LAy

‘The Chirwse University of Hong Kong

0.05% atropine (n=160)

Mean (SD) Mean (SD)
6.86(1.42) 6.88(1.35)
81(50.6%) 78 (49.1%)
79 (49.4%) 81(50.9%)
15.66 (2.60) 15.58(2.10)
0.50(0.33) 0.51(0.33)
22.82(0.72) 22.89(0.70)

556.07 (32.13) 555.78(31.58)

wam NO significant differences between baseline parameters

6.36(0.68) 6.34(0.74)
13.34(2.69) 13.60 (2.67)
0.03 (0.09) 0.02(0.09)
0.04(0.10) 0.03(0.10)
1.48(0.51) 1.50(0.48)
10.55(3.55) 10.20(3.64)
66 (37.4%) 62 (39.0%)
94(62.6%) 97 (61.0%)
94(58.8%) 102 (64.2%)

78

0.01% atropine (n=159)

Placebo (n=155)

Mean (SD)
6.75(1.27)

78 (50.3%)
77 (49.7%)
15.47 (2.00)
0.53(0.31)
22.80(0.64)
553.14 (31.71)
15.97(1.91)
3.69(0.72)
6.53(0.74)
13.33(2.74)
0.03(0.07)
0.02(0.09)
1.46 (0.48)
10.54(3.69)

58 (41.2%)
97 (58.8%)
92 (59.4%)

78
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Time to Myopia Onset by Treatment Group

Dweyall log-rank P < 001

0.05% atropie v 0.01% atropine
0.05% atropoe ys placebo )|
0.01% atropioe vs placebo Pw .19

-

Cumulative myopia incidence
1

«

Follow-up, ma

155 135 1% 108 33 73

159 4 134 116 o LS
160 LN 115 129 n

Placedo

0.01% Atrogine

o
’ N)

12
"

Significant lower 2-year cumulative myopia incidence in 0.05% atropine
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The Chirese University of Homg Kong
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Myopia incidence and Participants with Fast Myopic Shift Over 2 Years
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» 0.01% Atropine: 45.1%
» Placebo: 53.9%

Significant lower myopia incidence and fast myopic shift rate over 2 years in 0.05% atropine
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Spherical Equivalent Myopic Shifts and Axial Length Elongation Over 2 Years

>

Spherical equivalent myopic shifts
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5 31
Slower myopia progression in 0.05% atropine
e X d .

Bl 8 12 16 20 24
Follow-up, mo

No. of patients

Placebo 130 120 128 124 83 115
0.01% Atropine 127 131 139 132 92 122
0.05% Atropine 138 132 136 124 95 116

R Pk

The Chirese University of Homg Kong
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Change in axial length, mm

Placebo [l 0.01% Atropine | [7] 0.05% Atropine

Axial length elongation

2.0
1.5
' )
1.0 . i
i !

5 —-—-3 - []m | *H' _EA

el | 3 S T

i Egs B: 75 i L
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Slower axial length elongation in 0.05% atropine

-0.5

4 8 12 16 20 24
Follow-up, mo

129 120 127 123 87 115
125 129 137 130 92 120
137 131 135 123 94 114

81

Spherical Equivalent Myopic Shifts and Axial Length Elongation Over 2 Years

Tathe 1 Saconchary Outcomws ! Changes in Sohencd Couvais e Adal Lavg Dvw 2 hers

004% Mwawe

00N Mo o P

IO o 2 2-year SE progression:
TR w o » 0.05% Atropine: -0.46 D
' ok e 000 - : > 0.01% Atropine: -0.84 D
: : i i » Placebo: -1.01D
1 mi @t oW o " ]
3 TR e 2-year AL elongation:
: > 0.05% Atropine: 0.48 mm
S M v : 2 = » 0.01% Atropine: 0.63 mm
[f: o PV P, SRR - ] » Placebo: 0.70 mm

Significant lower SE progression and AL elongation over 2 years in 0.05% atropine
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The Chirese University of Homg Kong
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Side Effects

0.05% Atropine 0.01% Atropine Placebo 0.05% Atropine 0.01% Atropine Placebo
Photochromic glasses needed 0 (0.0%) 1(0.7%) 0 (0.0%) 0 (0.0%) 2 (1.6%) 2 (1.7%)
Progressive glasses needed 0 (0.0%) 0 (0.0%) 1(0.8%) 0 (0.0%) 1(0.8%) 0 (0.0%)
Photophobia 28 (20.6%) 29 (20.9%) 13 (10.2%) 15 (12.9%) 23 (18.9%) 14 (12.2%)

Allergic conjunctivitis 5(3.7%) 7 (5.0%) 8 (6.3%) 5 (4.3%) 3 (2.5%) 2 (1.7%)

Hospitalization @ 1(0.7%) 5(3.6%) 2 (1.6%) 5(4.3%) 2 (1.6%) 1(0.9%)

a. Hospitalization was not related to the medication.

0.05%, 0.01% Atropine group had no significant side effects

83
Conclusions
1. First study, 2-year randomized clinical trial to evaluate the effect of low-
concentration atropine on delaying the onset of myopia
2. 0.05% atropine, but not 0.01% atropine, reduced both the incidence of myopia and
the percentage of children with fast myopic shift
3. 46.7% relative reduction in 2-year cumulative myopia incidence
4. Good tolerability for both 0.05% atropine and 0.01% atropine without severe
adverse events
84
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Take Home Messages

LAMP Studies

1. Low-concentration atropine (0.05%, 0.025%, 0.01%) is effective to reduce myopia progression along concentration-related
response

Concentration-dependent response was maintained throughout 3 year follow up

All' low concentration groups are well tolerated through 3 years of follow-up

Low-concentration atropine has no effect on corneal power and lens power.

Age-dependent effect in each treatment group with 0.05%, 0.025%, and 0.01% atropine

I e

Low concentration atropine induced a choroidal thickening effect along a concentration-dependent response throughout the

treatment period

7. During the third year, continued atropine treatment achieved a better effect across all concentrations compared to the washout
regimen

8. Stopping treatment at an older age and lower concentration is associated with a smaller rebound

9. The difference in rebound effect was clinically small across all three studied atropine concentrations.

10. 0.05% atropine is effective to delay the onset of myopia

85
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