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Welcome to the 17th IMC

The 17th International Myopia Conference
President Kyoko Ohno-Matsui, MD, PhD,
(Professor and Chairwoman, Ophthalmology & Visual Science,
Tokyo Medical and Dental University)
On behalf of the organizing committee (Japan Myopia Society and Brien Holden Vision Institute), I am honored and delighted
to welcome you to the 17th International Myopia Conference (IMC) at Tokyo Medical and Dental University (TMDU) in Japan.
Myopia is becoming a major social issue as evidenced in recent years by a surge in incidence worldwide. As treatment
methods and onset mechanisms garner more interest against this backdrop, the IMC is anticipated to play an extremely vital
role as a facilitator of myopia research.
The IMC has a rich history and tradition, and discussions held at this event have led the forefront of myopia research for more
than 50 years since its inaugural meeting in New York in 1964. In 1996, the 6th IMC in Hakone was overseen by Professor
Emeritus Takashi Tokoro, and was the first time the conference was held in Japan. The Japan Myopia Society is proud and
delighted that the conference will be held for the second time in Japan.
In parallel with a rapid rise of myopia prevalence worldwide, a lot of attention has been paid to myopia research. The mission
of the 17th IMC is to cover and present new findings from a wide range of research areas including experimental myopia,
environmental factors, genetic analysis, pathologic myopia, and therapeutic approaches to prevent myopia progression.
There will be 2 keynote speakers; Professor Earl L. Smith III for Chew Sek-Jin Award Lecture and Dr. Virginie J.M. Verhoeven
for ZEISS Young investigator Award in myopia research & Josh Wallman Memorial lecture. Two symposia; ‘National Myopia
Prevention and Control Policies - An Update’ and ‘International Myopia Institute: the possibilities and the probabilities’ is
planned. In addition, there will be 72 oral presentations and 184 poster presentations. Based on many new research findings,
many important findings are expected to be presented and passionate discussions are also expected.
Tokyo Medical and Dental University is an excellent venue for the conference thanks to its location in the heart of Tokyo and
its proximity to an international airport.
Globalization and cultural advancement continues to move forward on a daily basis in Tokyo, in part because the city will host
the 2020 Summer Olympic Games in the year following the conference. Thank you for participating in the IMC and we hope
you expand academic and cultural exchange here in Tokyo.

55 years of the IMC:
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17th
16th
15th
14th
13th
12th
11th
10th
9th
8th
7th
6th
5th
4th
3rd
2nd
1st

Tokyo, Japan (2019)
Birmingham, UK (2017)
Wenzhou, China (2015)
Asilomar, California, USA (2013)
Tübingen, Germany (2010)
Cairns, Australia (2008)
Singapore (2006)
Cambridge, UK (2004)
Hong Kong, Guangzhou (2002)
Boston, Massachusetts, USA (2000)
Taipei, Taiwan (1998)
Hakone, Japan (1996)
Toronto, Canada (1994)
Singapore (1990)
Rome, Italy (1986)
San Francisco, USA (1984)
New York, USA (1964)

Sponsors
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6

Miki Nagumo

Noriyuki Azuma

(National Center for Child Health
and Development)

Kohji Nishida

(Kyorin University)

(Inoue Eye Hospital)

(Osaka University)

Taiji Sakamoto

Koh-Hei Sonoda

Akitaka Tsujikawa

(Kagoshima University)

Brien Holden Vision Institute

(University of New South Wales)

Makoto Aihara

(University of Tokyo)

Yvette Waddell

(Brien Holden Vision Institute)

(Kyushu University)

(Kyoto University)

Conference Information

IMC 2019 Scientific Committee

Alexandra Benavente-Perez
(SUNY College of Optometry)

Nicola Logan

(Aston University)

Kovin Naidoo

(University of KwaZulu-Natal)

David Troilo

(SUNY College of Optometry)

Timothy J. Gawne

Jeremy Guggenheim

Sally McFadden

Toshifumi Mihashi

(University of Alabama at
Birmingham)

(University of Newcastle)

Seang-Mei Saw

(National University of Singapore)

Christine Wildsoet

(University of California, Berkeley)

Conference Host
Japan Myopia Society
Brien Holden Vision Institute

(Cardiff University)

(University of Tsukuba)

Frank Schaeffel

(University of Tübingen)

Pei-Chang Wu

(Kaohsiung Chang Gung
Memorial Hospital)

Chris Hammond

(King’s College London)

Ian Morgan

(Australian National University)

Chi-ho To

(The Hong Kong
Polytechnic University)

Zhou Xiangtian

(Wenzhou Medical University)

Under the auspices of
Japanese Ophthalmological Society
Japanese Association of Certified Orthoptists
Japanese Association of Pediatric Ophthalmology

Conference Venue
Akio Suzuki Memorial Hall, M&D Tower, Tokyo Medical and Dental University

Website
https://convention.jtbcom.co.jp/17imc
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Tokyo Medical and
Dental University
TMDU was established as a national medical and dental educational institution in 1928. Since then, as Japan’s only
comprehensive medical university and graduate school, TMDU has provided advanced medical treatment through
a fusion of the medical and dental fields.
The excellent research capability of TMDU has been well recognized. As reported by the QS World University
Rankings 2019, TMDU takes up the 4th place in the medicine and the 1st place in the dentistry in Japan. Also, TMDU
is the TOP performing small university in Japan and ranks 15th across the globe in the World University Ranking of
Small University 2018, according to the Times Higher Education which judges research-intensive universities across
all of their core missions: teaching, research, knowledge transfer and international outlook.

Advanced Myopia Center at TMDU

Founded in 1974 by the Emeritus Professor Tokoro, the High Myopia Clinic is the largest clinic specific to high myopia
in the world, having 6,000 registered patients both domestically and internationally. Building on the former high
myopia clinic, the Advanced Myopia Center was newly established in 2019 by incorporating the Myopia Management
Clinic which aims at suppressing the myopia progression in children through comprehensive approaches and the
Refraction Correction Clinic offering treatment options such as phakic IOL implantation. The new Advanced Myopia
Center is now able to provide the latest treatment and the warmest care for myopic patients throughout their whole
life.

8

Access to
Congress Venue

Narita

Ueno 41 mins.

Ochanomizu

Terminal 1 Station

Keisei Main Line

Ueno

Narita Airport

Directions Rapid express

Terminal 2-3 Station

Keisei Skyliner

Narita Airport

Tokyo Medical and
Dental University
（TMDU）

2

Akihabara

mins.

Tokyo
Tokyo 50 mins.

Shimbashi

Shinagawa

Narita Express
JR Lines
Keisei Skyliner
Tokyo Monorail

Hamamatsu-cho
Hamamatsu-cho 13 mins.

Haneda Airport

International Terminal Station

Keisei Skyliner Express
●Narita Airport Station/Airport Terminal 2 Station 〜 Ueno Station
All seats reserved. Minimum time to Ueno 41 mins.
＊One-way fare + reserved seat charges ¥2,470.
Keisei Ueno Sta.

2 mins walk

JR Ueno Sta.

JR Yamanote Line
2 stations to

JR Akihabara Sta.

JR Sobu Line
1 station to

JR Ochanomizu Sta.

JR Narita Express (NEX)
●Narita Airport Station/Airport Terminal 2 Station 〜 JR Tokyo Station
All seats reserved. Minimum time to Tokyo 50 mins.
＊One-way fare + reserved seat charges 9/11・12 ¥2,820，
9/13・14・15・16 ¥3,020.
Reserved seat limited express fares vary by season.
JR Tokyo Sta.

15 mins walk

(arrive at Sobu Line, 5th basement ﬂoor of Tokyo Sta.)

JR Tokyo Sta.

2 stations to

JR Ochanomizu Sta.

Platform 1 of JR Chuo Line

Tokyo Monorail
●Haneda Airport International Terminal Station
〜 JR Hamamatsu-cho Station
Minimum time to Hamamatsu-cho 13 mins by rapid car.
＊One-way fare ¥490.
JR Hamamatsu-cho Sta.

5 stations to

JR Akihabara Sta.

2 stations to

JR Ochanomizu Sta.
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Access to Congress Venue
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Floor Map of
Congress Venue
M&D Tower
Building 3

2F
Session Room 3
※Live Room

(Lecture Room 2)

Session Room 2

Congress Secretariat

(Lecture Room 1)

Session Room 1

2F Elevator Hall

（Akio Suzuki Memorial Hall）
(No Food or Drink)

Cloak
2F Entrance of
M&D Tower

Refreshment corner

Medical Equipment Exhibition
Book Exhibition

4F

Speaker s Desk

Registration Desk

Building 3

4F Elevator Hall

Session Room 4
※Live Room

(Active Learning Room)
(No Food or Drink)
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Floor Map of Congress Venue
M&D Tower

26F

26F Elevator Hall

Refreshment corner

Poster Exhibition/Meal Venue
(Faculty Lounge)
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Floor Map of Congress Venue
Building 3

2F
M&D Tower

Session Room 5
※Live Room

(Medical Lecture Room 1)

Hongo Gate

3F
M&D Tower

Session Room 6
※Live Room

(Medical Lecture Room 2)
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Attendee Services &
General Information
General Information

■Date & Venue
Date: Thursday, September 12 – Sunday, September 15, 2019

Venue: Akio Suzuki Memorial Hall, M&D Tower, Tokyo Medical and Dental University
1-5-45 Yushima, Bunkyo-ku, Tokyo, 113-8510 JAPAN

■Registration
The Registration Desk is open during the following hours;
Dates

Opening hours

September 11 (Wed)

17:00-19:00

September 12 (Thu)

07:00-17:00

September 13 (Fri)

07:00-17:00

September 14 (Sat)

07:00-17:00

September 15 (Sun)

07:00-14:00

Venue: 2F in the Lobby area

How to Register

Participants with pre-registration:
Please pick up the conference badge and you have access to all rooms in the conference venue.
Participants with on-site registration:
Please fill out registration form and register at the Registration Desk on 2F M&D Tower.

■Conference Materials
Each participant will receive a name badge and conference materials upon registration.
For security reasons, all participants are requested to wear name badges all the time during the conference.

❖ Conference Name Badges
All registered participants must wear Conference Name Badges to obtain the access to all sessions and
programs in the conference. The name of the participant and the affiliation must be clearly stated on the badge.
❖ Conference Bag
Please pick up the conference bag in exchange to the bag ticket. Inside the conference bag, you will find
conference materials and a badge holder.

■Cloakroom
Cloak is located at the counter side of the Registration Desk on 2F M&D Tower.
■Internet Access
Free Wireless Internet access is available in the Akio Suzuki Memorial Hall.
SSID:
TMDU_GUEST
Password: 1Kk2zajTe4
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Attendee Services & General Information
■Refreshments and Box Lunch
【Important Rules】

[Session Room 1 (2F)]:Eating and drinking are not allowed in this room.
※ Please go up to the 26F and pick up your box lunch with packed tea.
You can eat lunch in the “Faculty Lounge”

※ Box lunches are also available in the Lobby area, 2F.

◆ Box Lunch will be provided at the following seminars:
-Morning Seminar, Luncheon Seminar, Evening Seminar, Farewell Seminar
Please note that the lunch/refreshments will be served on first-come-first-served basis.

◆ Refreshment corner
Free beverages (coffee, juice & tea) will be served at the refreshment corner during the Conference.
(*Except the Day 4, Sep. 15, 2019)
Location：Medical Equipment Exhibition space (2F) and Poster Exhibition space (26F)

■Medical Equipment Exhibition
Venue:
Lobby area, 2F
Date & Time: September 12 (Thu)
September 13 (Fri)
September 14 (Sat)
September 15 (Sun)

9:00-17:20
8:30-17:50
8:30-18:10
8:30-17:20

■Welcome Reception (included in the registration fee)
Date & Time: September 11 (Wed) 18:30-20:30
Venue:
Faculty Lounge, 26F, M&D Tower
Style:
Buffet with light meal
Dress Code: Casual

■Welcome & Introduction
Date & Time: September 12 (Thu) 8:00-8:15
Venue:
Session Room 1 (Akio Suzuki Memorial Hall) 2F M&D Tower

■Gala Dinner ("Full Conference Package" and "Students/Residents" Registrants)
Date & Time: September 14 (Sat) 20:00-21:30
Venue:
Banquet Room "TAKACHIHO" and “TENKU” 2F Tokyo Garden Palace
Style:
Buffet
Dress Code: Smart Casual
Tokyo Garden Palace is located 5-minute walk from the Conference venue.
※For participants with One-day Registration
Please pay JPY8,000 on-site if you would like to attend the Gala Dinner.
It is required to purchase a ticket in advance to participate in the Gala Dinner.
Tickets are available at the Reception Desk on-site. (Number of tickets is limited)
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Attendee Services & General Information
■Closing Ceremony
Date & Time: September 15 (Sun) 12:20-12:30
Venue:

Session Room 1 (Akio Suzuki Memorial Hall, 2F M&D Tower)

Conference Information

◆Car Park
There is no parking lot exclusively for the use of the 17 IMC Conference participants. It is strongly adviced to use
public transportation as much as possible. Participants coming by car should use toll car parks.

◆Photograph and Recording
Photography, filming and recording during the conference are strictly prohibited, except for official press
representatives and those who have received permission from the President of the 17 IMC Conference in advance.
However, photographs of speakers in front of their own posters inside the Poster Exhibition space are permitted.
Please keep your mobile phones in silent mode and refrain from speaking on cell phones.
◆Congress Secretariat
VIP Room, 2F M&D Tower (During the meeting)
c/o JTB Communication Design, Inc. Meeting & Convention Business Unit.
7F, JTB Building, 2-1-25 Kyutaro-machi, Chuo-ku, Osaka 541-0056, Japan
TEL: +81-6-4964-8869 FAX: +81-6-4964-8804
E-mail: 17imc@jtbcom.co.jp
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Instructions for
Presentations
To All Speakers for Symposia / Oral Sessions / Rapid fire Presentations

All presentations must be presented using a computer (Digital Presentation). Please note that there is no overhead
slide projection (OHP) or VHS and DVD equipment available.

■Data Preparation for Presentation
❖Speaker’s Desk
Presentation data cannot be accepted in the session rooms. Please bring your data in advance to the Speaker’s
Desk.
＜Venue＞
Lobby on the second floor of Akio Suzuki Memorial Hall, M&D Tower, Tokyo Medical and Dental University.
＊ Please submit your data at least one hour before your presentation. Those who use their own computers are
also requested to come to the Speaker’s Desk to check how they work.
＊ Overcrowding is expected on the first day and those who will make presentations after the second day are
kindly requested to submit their data after 13:00 on September 12 (Thu).
Date

Opening hours

September 12 (Thu)

7:00-17:00

September 13 (Fri)

7:00-17:00

September 14 (Sat)

7:00-17:00

September 15 (Sun)

7:00-17:00

Windows10, PowerPoint 2007, 2010, 2013 and 2016 are available in the session rooms. Resolution of the screen
is XGA (1024×768).
Please refer to the following instructions to turn in your presentation data.
Windows
Media
Using your own computer
OS
Data format

○

○

Macintosh
×

○

Windows10
PowerPoint 2007, 2010, 2013 and 2016

＜To turn in your data by media＞
・ Please save your data on a CD-R or USB flash memory stick before bringing it to the Speaker’s Desk.
・ Although the latest anti-virus software is always applied, please check your media in advance to avoid
spreading any unknown virus on the computer system. And speakers are encouraged to save no other data
than presentation data on the media.
・ Please use OS standard font (English: Times New Roman/Century, Japanese: MS Mincho/MS Gothic etc.).
・ Speakers using moving images are encouraged to use their own computer for their presentation. If you plan
to turn in your media including moving images, please make sure that they are able to be shown in Windows
Media Player and refrain from using any special codec. To avoid any trouble, please bring backup media
and your own computer.
・ If your presentation uses linked data such as still or moving images and graphs etc., please store all linked
data and ensure that the data work correctly prior to your presentation.
・ All the presentation data will be completely deleted after the closing of the Conference in a responsible manner.
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Instructions for Presentations
＜To turn in your data by your own computer＞
・ If you plan to use your Macintosh computer, please bring your own laptop PC.

・ D-sub 15 pin is provided for the projector. Please bring your adapting connectors if needed.
・ Please bring a power code for power charging on site.
・ Please cancel screen saver and power saver set-up beforehand.

Rules of Presentation

・After completing the registration at the Speaker’s Desk, please bring your computer to the Operator’s Desk
of your seminar hall/room. The Operator’s Desk is located in the front left side of each hall/room.
・After your presentation, please go to the Operator’s Desk to pick up your computer.
■Conflict of Interest (COI)
Authors must state all possible conflicts of interest relating to
the presented work in the slides or posters, including
financial, consultant, institutional and other relationships that
might lead to bias or a conflict of interest. If there is no conflict
of interest, this should also be explicitly stated as none
declared. All sources of funding should be acknowledged in
the presentation slides and posters. All relevant conflicts of
interest and sources of funding should be included on the
slide with the heading “Conflicts of interest and Source of
Funding”, immediately after the title page.

sample slide

Conflicts of interest and Source of Funding:

Author A has received honoraria from Company C.
Author B is currently receiving a research grant
from Organization D, and is on the speaker’s
bureau for Organization E – the CME organizers for
Company F.
For the remaining authors none were declared.

■Note When Preparing Presentation Slides
Please prepare PowerPoint slides which are Ophthalmology-based and easy to understand.
❖ All speakers must disclose the COI status related to themselves in the second slide.
❖ Please put reasonable space between characters. It is very difficult to read slides without enough space,
especially for people with angular vision and cortical vision.
❖ Please be mindful that the number of slides is appropriate for your presentation, and allow enough time for
the audience to read and understand the contents of each slide.
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Instructions for Presentations
To Speakers and Chairpersons for Papers

■Speakers for Papers: Presentations and Discussion
❖ All presentations should be made in digital format only. Please bring your presentation data in advance to the
Speaker’s Desk.
❖ Please ensure that you turn in your data at latest 1 hour prior to the start of your presentation.
❖ Please be seated in the “Next Speakerʼs Seat” in the first row of the hall/room at least 15 minutes before your
session starts.
❖ At the chairpersonʼs instruction, please start your presentation using the wireless mouse on the lectern. (There
is no computer on the lectern.)
❖ Total presentation time is 12 minutes, with 8 minutes allotted for presentation and 4 minutes for discussion. Given
the fact that there are many presentations in a short space of time, you are requested to ensure that you adhere
strictly to your allotted time.
■Chairpersons for Papers: Presentations and Discussion
❖ Please be seated in the “Next Chairpersonʼs Seat” in the first row of the hall/room at least 20 minutes before
your session starts.
❖ Once you receive your cue to begin the session, please come up to the chairpersonʼs desk and begin the
session.
Given the fact that there are many presentations in a short space of time, please ensure the smooth progress
of the session you are chairing.
■Rapid Fire: Presentations and Discussion
❖ Presentation time is 3 minutes. Given the fact that there are many presentations in a short space of time, you
are requested to ensure that you adhere strictly to your allotted time.
❖ Only presentations (No “Q&A”) will be made in the Rapid Fire session.
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Instructions for Presentations
To Speakers for Poster Presentations
■Poster Presentation Venue
Faculty lounge on the 26th floor, M&D Tower.

■Guideline for Poster Presentation
❖ Please be sure to set up and remove your poster during the designated times. For specific guidelines, please
refer to details below.
70cm
20cm
❖ Your abstract number (20 cm×20 cm) will be posted on
20cm Poster
your assigned board by the congress secretariat.
Number
❖ The poster should be within 160 cm×90 cm.
❖ Please specify the absence or presence of conflict of
interest at the bottom of the poster.
❖ Pins for mounting will be available on the poster board.
No other adhesive method is permitted on the board.
❖ If authors have any conflict of interest to disclose, the
company names should be described at the bottom of
the poster, after the presentersʼ name.

*If authors have any conflict of interest to
disclose, the company names should be
described at the bottom of the poster,
after the presenters’ name

Poster Board

160cm

180cm

Conflicts of interest and Source of Funding:
Author A has received honoraria from Company C.
Author B is currently receiving a research grant from Organization D,
and is on the speaker’s bureau for Organization E – the CME
organizers for Company F.
For the remaining authors none were declared.
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■Poster Set-up, Poster Session and Removal
＊ Other than the poster session period, participants can view posters freely.
＊ Please be sure to remove your poster yourself during the designated Removal time. Once the Removal time
has expired, everything remaining in the venue will be disposed by secretariat.
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Set-up

Viewing

Poster Session

Removal

September 12 (Thu)

9:00-10:30

10:30-17:15

13:25-14:55

17:15-18:15

September 13 (Fri)

8:30-10:00

10:00-17:40

14:20-15:50

17:40-18:40

September 14 (Sat)

8:30-10:00

10:00-18:00

13:40-15:10

18:00-19:00

Program at a Glance
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Program at a Glance
Day 2
2F
Session Room 1

30
8:00
30
9:00
30
10:00
30
11:00
30
12:00
30
13:00
30
14:00
30
15:00
30
16:00
30
17:00
30
18:00
30
19:00
30
20:00
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September 13 (Friday)
M&D Tower
2F
Session Room 2

2F

17F

26F

Session Room 3

Meeting Room

Poster Exhibition/Meal Venue

Program at a Glance
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Program at a Glance
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Agenda-September 12
September 12
8:00

8:15

Welcome & Introduction (Session Room 1) 8:00-8:15
Oral Session 1 (Session Room 1) 8:15-9:03
Prevalence, Progression and Biometric Changes

Chairs: James Loughman
Chairs: Nicola Logan

Speakers:

O-001 Application of Big-Data for Epidemiological Studies of Refractive Error
Michael Moore

O-002 Potential Value of Centile Analysis in Eye Growth and Refractive Development
Daniel I. Flitcroft
O-003 The Progression of Myopia before the Age of 25 Years: The DREAM Study
Willem Tideman

9:03

9:35

O-004 Progression and Longitudinal Biometric Changes in Highly Myopic Eyes
Mingguang He
Rapid fire Presentations (R-01 - R-07) (Session Room 1) 9:03-9:24
Oral Session 2 (Session Room 1) 9:35-10:35
Genetics

Chairs: Chris Hammond
Chairs: Milly Tedja
Speakers:

O-005 Genetic and Parental Factors of Myopia
Calvin C. P. Pang

O-006 Genetic Study of 542,934 Subjects Identifies Novel Genes and Genetic Mechanisms
Predisposing to Refractive Error and Myopia
Christopher Hammond
O-007 Improving Prediction of Myopia using Information on Genetic Risk Factors
Pirro Hysi

O-008 Pathway-Specific Genetic Risk Scores Associated with High Myopia
Milly S. Tedja

O-009 Analysis of Genetic Networks Regulating Refractive Eye Development in Collaborative Cross
Mice Reveals New Genes and Pathways Underlying Human Myopia
Andrei V. Tkatchenko
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September 12
10:45

ZEISS Young Investigator Award in Myopia Research 2019 & Josh Wallman Memorial Lecture
(Session Room 1) 10:45-11:45

Chairs: Christine Wildsoet
Chairs: Kyoko Ohno-Matsui
Awardee:

11:45
12:10

A Decade of Human Myopia Genetics Research: Big data, Big questions
Virginie J.M. Verhoeven
Award Ceremony for Travel Grant (Session Room 1) 11:45-12:00
Sponsored Session 1 (Session Room 1) 12:10-13:10
The latest Update – Treatment for myopic CNV –
Luncheon Seminar 1 (Session Room 2) 12:10-13:10
Myopia – The Size of the Problem and The Size of the Solution

13:25

Poster Session (P01-P58) (Poster Room) 13:25-14:55

15:10

Rapid fire Presentations (R08 - R13) (Session Room 1) 15:10-15:28

15:28

Oral Session 3 (Session Room 1) 15:28-17:16
Environmental Risk Factors

Chairs: Seang-Mei Saw
Chairs: Pei-Chang Wu
Speakers:

O-010 A Systematic Review: The Role of Time Exposed to Outdoor Light for Myopia Prevalence
and Progression
Leila S. Eppenberger

O-011 Outdoor Play, Playgrounds, and Myopia in Children
Clair Enthoven

O-012 Habitual Indoor and Outdoor Activity of Myopic and Non-Myopic University Students in the
United States and Norway
Elise N. Harb

O-013 Comparison of Outdoor Exposure and Nearwork between Children with and without Parents
with Myopia by Using Clouclip
Weizhong Lan
26

September 12

O-014 Outdoor Jogging and Myopia Progression in School Children from Rural Beijing: The Beijing
Children Eye Study
Yin Guo
O-015 Myopia and Risk Factor Exposures within Academically-streamed Schools
Amanda N. French

O-016 Refractive Error Change among Schoolchildren with 1-Year Tablet Computer Use as
Educational Tool in School
Jung Lo

O-017 Recent, but Not Past, Vitamin D Concentrations are Associated with Myopia in Young Adulthood
Gareth N. Lingham

17:25
18:00

O-018 Sleep Duration and Myopia Progression in a Four-year Follow-up of Chinese Children: The
Anyang Childhood Eye Study
Shi-Fei Wei
Sponsored Session 2 (Session Room 1) 17:25-18:25
Myopic Glaucoma Diagnosis - Findings with Swept Source OCT
Evening Seminar 1 (Session Room 2) 18:00-19:00
Myopia study update
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Agenda-September 13
September 13
7:30

Sponsored Session 3 (Session Room 1) 7:30-8:30
Models and lens designs for myopia control

8:35

Oral Session 4-1 (Session Room 1) 8:35-9:50
Animal Models and Basic Research I

Chairs: Frank Schaeffel
Chairs: Chi-Ho To
Speakers:
O-019 Special Lecture
Terri Young

Genetically Modified Animal Models of Myopia

O-020 Reviewing Lens-induced Myopia in C57BL/6 Mice
Beerend Winkelman

O-021 Differential Wavelength Cues are Essential for Emmetropization in Tree Shrews
Timothy J. Gawne
O-022 Effects of Myopic-astigmatic Development on Retinal Functions in Chicken
Sonal A. Vyas

O-023 The Impact of Exposure to Multiple Episodes of Defocus on Chick Eye Growth
Pauline Kang

9:50

O-024 Amacrine Cells Expressing nNOS are Sensitive to the Sign of Defocus in the Mammalian Retina
Sally A. McFadden
Oral Session 4-2 (Session Room 1) 9:50-11:14
Animal Models and Basic Research II

Chairs: Timothy Gawne
Chairs: Alexandra Benavente-Perez

Speakers:

O-025 The Mechanism Study of Dopamine D2 Receptor Involving the Flickering Light Induced
Myopia of Guinea Pigs
Shunmei Ji

O-026 Low Dose Atropine Does Not Influence Dopamine Release in Chickens
Kate Thomson

O-027 Atropine Distribution in the Chick Eye: Analysis using Mass Spectrometry and Immunoassays
Muthana H. Noori

O-028 Scleral Hif-1α Knock-down Shifted Refraction toward Hyperopia in Normal Environment but
Suppressed Form-deprivation Myopia (FDM) Development in Mice
Xiangtian Zhou

O-029 Changes in Choroidal Thickness and Choroidal Blood Perfusion in Guinea Pig Myopia
Guoyun Zhang
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O-030 Decreased Stiffness and Increased Permeability in Sclera of Myopic Mice
Dillon M. Brown

11:14

O-031 Two Quantitative High-frequency Ultrasound Methods to Assess Microstructural Changes in
Guinea Pig Sclera
Jonathan Mamou
Oral Session 5 (Session Room 1) 11:14-12:02
Accommodation/Binocular Vision

Chairs: Lisa Ostrin
Chairs: Sandra Wagner
Speakers:

O-032 Comparison of Different Techniques to Assess the Near Accommodation Responses
Ting Wang

O-033 Emmetropes and Myopes Differ Little in Their Accommodation Dynamics but Strongly in Their
Ciliary Muscle Morphology
Sandra Wagner

O-034 Early Warning Effect of Accommodative Facility in the Occurrence of Myopia in Adolescents
Xiaoyan Yang

12:15

O-035 Comparison of Binocular Imbalance in Emmetropic and Myopic Volunteers under a
Non-immersive Virtual Reality Platform
Jin Zeng
Sponsored Session 4 (Session Room 1) 12:15-13:15
Objective Quantification of Environmental Risk Factors

13:15

Luncheon Seminar 2 (Session Room 2) 13:15-14:15
Glaucoma diagnostics for Myopic eyes – Microperimeter and OCT in daily practice –

14:20

Poster Session (P59 - P119) (Poster Room) 14:20-15:50

16:05

Oral Session 6 (Session Room 1) 16:05-17:41
Spectacles and Ortho K

Chairs: Toshifumi Mihashi
Chairs: Sally McFadden
Speakers:

O-036 The Effect of Orthokeratology Compression Factor on Ocular Higher-order Aberrations
Jason K. Lau
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O-037 Clinical Observation of Effect of Long-term Overnight Wearing of Orthokeratology Lenses on
Myopia Progression and Ocular Safety in Adolescents
Yin Yang
O-038 Comparison of Myopia Progression between Children Wearing Three Types of
Orthokeratology (Ortho-K) Lenses and Children Wearing Single Vision Glasses
Yo Nakamura

O-039 Comparisons of the Myopia Control Effects of Standard Design and Toric Design
Orthokeratology Lenses
Zhao Chen

O-040 Influence of Change to Orthokeratology Induced Treatment Zone Diameter and Pupil Diameter
on the Optics of the Cornea
Paul Gifford

O-041 A Pilot Study Comparing CRT Orthokeratology Lenses with Two Different Treatment Zone Sizes
Maria Liu
O-042 Anatomic Factors Contributed to Choroidal Thickening after Orthokeratology: Evidence from
Image Binarization of SD-OCT
Jinyun Jiang

17:50

O-043 Atropine Combined with Orthokeratology (ACO) in the Treatment of Myopia: Change of
Subfoveal Choroidal Thickness (SFChT)
Wenchen Zhao
Sponsored Session 5 (Session Room 1) 17:50-18:50
Our learnings from the last 10 years and how this drives our future plans in myopia
management

Evening Seminar 2 (Session Room 2) 17:50-18:50
New OCT and OCTA imaging technology in pathologic myopia
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Agenda-September 14
September 14
7:00

Morning Seminar 1 (Session Room 2) 7:00-8:00
Current status of myopia control

8:10

Oral Session 7 (Session Room 1) 8:10-9:22
Multifocal CL

Chairs: Padmaja Sankaridurg
Chairs: Pauline Cho

Speakers:

O-044 Optical and Neural Contribution in the Peripheral Retina to Myopia Control
Geunyoung Yoon

O-045 Central and Peripheral Visual Quality and Accommodation with Multifocal Contact Lenses
Linda Lundstrom

O-046 Accommodation Response with Multifocal Contact Lenses in Non-presbyopic Subjects
Martin Loertscher

O-047 The Adaptation and Acceptance of Defocus Incorporated Multiple Segments (DIMS) for
Chinese Adolescents
Yiqiu Lu
O-048 Measured and Predicted Axial Elongation in the MiSight Clinical Trial
Paul Chamberlain

9:22
9:45

O-049 Efficacy of Myopia Control Contact Lenses (BHVI Extended Depth of Focus Contact Lens and
MiSight) in a Contralateral Study Design
Padmaja Sankaridurg
Rapid fire Presentations (R14 - R20) (Session Room 1)

Symposium 1 (Session Room 1) 9:45-11:15
National Myopia Prevention and Control Policies - An Update

Chairs: Ian Morgan
Chairs: Kyoko Ohno-Matsui
Speakers:

Introduction. What are the options?
Ian Morgan

Myopia prevention and control in Taiwan
Pei-Chang Wu

Myopia prevention and control in Singapore
Seang-Mei Saw

Progress towards defining a myopia prevention and control strategy for mainland China
Mingguang He
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The Strategy for Myopia Control and Prevention in the UK
Nicola Logan

11:20

Updates of treatment for Myopic Medical/Surgical Complications
Yasushi Ikuno

Chew Sek-Jin Award Lecture (Session Room 1) 11:20-12:20

Chairs: Christine Wildsoet
Chairs: Kyoko Ohno-Matsui
Awardee:

12:30

Do low ambient lighting levels promote the development of myopia in primates?
Earl L. Smith III
Sponsored Session 6 (Session Room 1) 12:30-13:30
New insights in management of childhood myopia
Luncheon Seminar 3 (Session Room 2) 12:30-13:30
SENJU Seminar in International Myopia Conference
Luncheon Seminar 4 (Room 3) 12:30-13:30
The accommodative function to participate in myopia progression and asthenopia

13:40

Poster Session (P120 - P184) (Poster Room) 13:40-15:10

15:23

Oral Session 8 (Session Room 1) 15:23-17:47
Pharmacological Approach, Potential Therapies and Others

Chairs: Ian Morgan
Chairs: Zhou Xiangtian
Speakers:

O-050 Current and Emerging Pharmaceutical Interventions for Myopia
Kritchai Vutipongsatorn

O-051 Myopia Controle for Europeans: Evidence-based Protocol
Caroline C.W. Klaver

O-052 Two-Year Clinical Trial of the Low-concentration Atropine for Myopia Progression (LAMP)
Study: 0.05% Atropine Remained the Optimal Concentration for Myopia Control
Jason C.S. Yam
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O-053 The Efficacy of 0.01% Atropine Ophthalmic Solution for Controlling the Progression of
Childhood Myopia (ATOM-J) - Randomized Controlled Trial
Osamu Hieda

O-054 Efficacy of Low Dose Atropine in Indian Progressive Myopes
Viswanathan Sivaraman

O-055 The Efficacy and Safety of Topical 0.01% Atropine in Controlling Near-work Induced Transient
Myopia
Lei Guo

O-056 A Gold Standard for Myopia Control Efficacy: Cumulative Absolute Reduction of Axial
Elongation (CARE)
Mark Bullimore

O-057 Consistency of Absolute Myopia Control Treatment Effect Across Age (Or Why Tom Aller
Got 80% Treatment Efficacy!)
Noel A. Brennan
O-058 Temporal Considerations in Myopia Control Efficacy
Jaclyn V. Hernandez

O-059 7-methylxanthine (7-mx) for Myopia Control - Five-year Data
Klaus Trier
O-060 MyopiaX: Invisible Myopia Treatment using Visible Light
Hamed Bahmani

17:47
18:15

O-061 Results with Snyder- Thompson Posterior Scleral Reinforcement in Progressive, High Myopic
Children in Hungary
Noemi Szell
Rapid fire Presentation (R21 - R26) (Session Room 1) 17:47-18:05

Sponsored Session 7 (Session Room 1) 18:15-19:15
The latest Update – Diagnosis and management of Myopia –
Evening Seminar 3 (Session Room 2) 18:15-19:15
Myopia Management; Menicon Perspective
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Agenda-September 15
September 15
7:00

Sponsored Session 8 (Session Room 1) 7:00-8:00
Myopia Control Research, clinic based perspectives
Morning Seminar 2 (Session Room 2) 7:00-8:00
Update on Myopia Management

8:05

Oral Session 9 (Session Room 1) 8:05-8:53
Ocular Biometry

Chairs: Christine Wildsoet
Chairs: Rigmor Baraas
Speakers:

O-062 Change of The Refractive Status after Cycloplegia and Its Related Factors in Children Aged
6-12
Bei Du

O-063 Mathematical Estimation of Axial Length using Routine Optometric Data in the Absence of
Formal Biometry
Nabin Paudel

O-064 Effect of Chromatic and Monochromatic Aberrations on Detecting the Sign of Defocus in the
Periphery
Petros Papadogiannis

8:53

O-065 Salivary Melatonin, Sleep and Activity: Myopes Compared to Non-Myopes
Sarah C. Flanagan
Oral Session 10 (Session Room 1) 8:53-10:17
Pathologic Myopia/Ocular Circulation and Eye Shape

Chairs: Yasushi Ikuno
Chairs: Yuxin Fang

Speakers:

O-066 Watching Spatially Filtered Movies That Enhance ON or OFF Stimulation Changes Choroidal
Thickness
Frank Schaeffel

O-067 Choroidal Thickness in Australian Indigenous Children
Scott A. Read

O-068 Representation of the Fundus Shape using Legendre Polynomial Expansions of RPE
Segmentation Data Obtained by the OCT with Auto Alignment Function
Toshifumi Mihashi

O-069 Projections of Myopia-associated Eye Diseases
Xu Cheng
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O-070 Retinal Complications in High Myopia in Europeans
Annechien E.G. Haarman

O-071 Comparison of Clinical Features in Highly Myopic Eyes with and without Posterior Staphyloma
evaluated with Ultrawide-Field Swept-Source OCT
Takashi Watanabe

10:20

O-072 Long-Term Outcomes and Complications of Foveola-nonpeeling/Fovea-sparing Internal
Limiting Membrane Surgery of Myopic Traction Maculopathy
Tzyy-Chang Ho
Symposium 2 (Session Room 1) 10:20-12:20
International Myopia Institute: the possibilities and the probabilities

Chairs: Serge Resnikoff
Chairs: Earl L. Smith III

Organizer: Monica Jong

12:20
12:30

Panelists:
Daniel I. Flitcroft
David Troilo
Christine F. Wildsoet
Nicola S. Logan
Caroline C. W. Klaver
Kate L. Gifford
Jacinto Santodomingo-Rubido
Lyle Gray

Closing Ceremony (Session Room 1) 12:20-12:30

Farewell Seminar (Session Room 2) 12:30-13:30
Latest progress of DIMS Spectacles Lens
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Chew Sek-Jin Award Lecture

Professor Earl L. Smith III
Dean, College of Optometry, University of Houston

Do low ambient lighting levels promote the development
of myopia in primates?
The Chew Sek-Jin Memorial lecture is named in the memory of Dr. Sek Jin Chew, who died
at the age of 39 years of complications from surgery for a brain tumor. He was a Professor
of Ophthalmology at the Singapore National Eye Center and Deputy Director of the
Singapore Eye Research Institute. Dr. Chew received his Ph.D. in Neuroscience from
Rockefeller University in New York, where his close friendship and scientific collaboration
with Josh Wallman also began. Together they worked to resurrect the International Myopia
Conference series, which had been earlier attached to the now long defunct Myopia
International Research Foundation, for which Dr. Chew served as President.
The Chew Sek-Jin Memorial Lecture represents a now well-established tradition in the
International Myopia Conference series and one of 2 keynote presentations. By tradition,
it is given by a senior myopia researcher whose work has made a significant impact on
the myopia research field. The awardee was selected by an awards committee, whose
members were also responsible for identifying suitable candidates based on their myopiarelated research achievements; the final selection was based on anonymous votes by
committee members.
Professor Earl Smith has had a very long association with the University of Houston, where
he received his OD (1972) and PhD (1978). He subsequently joined the faculty of its
College of Optometry, where he has served in many roles, including as its Dean most
recently. Professor Smith currently holds the Greeman-Petty Professorship in Vision
Development in the University of Houston’s College of Optometry. His long term interests
in the optics of the eye and the role of vision in the regulation of refractive errors have been
the foundation of a very successful research career, which is reflected in his many awards,
including from the American Academy of Optometry, the Glenn Fry Award (1996) and
Prentice Medal (2010), and from the Contact Lens and Cornea Section of the AOA, the
Korb Award for Excellence (2011). Professor Smith’s research is both unique in the myopia
research field in its use of the rhesus monkey as an animal model for myopia. That
Professor Smith’s research has been funded by the National Eye Institute of National
Institutes of Health for 36 years speaks to the high quality of his research and productivity,
as does his publication record, which includes over 200 refereed papers.
As a recipient of the Chew Sek-Jin Memorial lectureship, Professor Smith joins a growing
list of senior myopia researchers, lead by Josh Wallman (2006; conference dedicated to
Sek-Jin Chew), who also passed away before his time; other more recent recipients include
Terry Young USA (2008), Tom Norton USA (2010), Seang Mei Saw, Singapore (2013),
Frank Schaeffel, Germany (2015), and Christine Wildsoet, USA (2017).
Sponsored by Cooper Vision
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Abstract

Chew Sek-Jin Award Lecture
A variety of observations suggest that low ambient lighting levels could put the eye at risk for developing myopia.
We investigated the effects of low ambient lighting on normal refractive development and deprivation- and defocusinduced ametropias in infant monkeys. Specifically, 29 rhesus monkeys were housed under dim ambient lighting
(5-36 lux) maintained on a 12 hour lights-on/12 lights-off cycle from 24 to 154 days of age. During the dim light (DL)
period, animals were allowed unrestricted vision (n=7) or were reared wearing monocular diffusers (n=7), or either
monocular -3D (n=7) or +3D spectacle lenses (n=8). Comparison data were obtained from age-matched control
animals that were subjected to the same rearing strategies, but housed under typical laboratory lighting levels (~350
lux). The DL regimen resulted in more variable, but relative hyperopic, ametropias in animals reared with unrestricted
vision. DL did not alter the course of form-deprivation myopia; however, it did reduce the likelihood that animals
reared with either -3D or +3D of imposed anisometropia would exhibit compensating anisometropic growth. Data
from both the treated and fellow-control eyes of lens-reared monkeys suggested that DL diminished the normal
response to myopic defocus. Thus, DL appears to reduce the efficiency of emmetropization and, in the case of lenstreated monkeys, the ability of myopic defocus to slow ocular growth. Thus, DL can increase the risk of myopia.
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ZEISS Young Investigator Award in Myopia Research 2019 &
Josh Wallman Memorial Lecture
Dr. Virginie J.M. Verhoeven
Erasmus Medical Center

A decade of human myopia genetics research:
big data, big questions
The Josh Wallman Memorial Lecture acknowledges both the contribution of Professor Josh
Wallman to myopia research and his support for junior researchers. As a long-term senior
faculty member of City University of New York, Josh Wallman pioneered the use of the
avian model for understanding eye growth and made invaluable contributions to vision
research and the field of myopia. There are likely no myopia researchers who have not
read a paper from Josh Wallman’s myopia research laboratory and, for researchers who
crossed his path, he will be remembered for his enthusiasm for science and interest in and
promotion of their work.
The ZEISS Young Investigator Award for Myopia Research recognizes young researchers
for their distinguished contribution in the field of myopia research. ZEISS is committed to
its heritage: Promotion of excellence in research. Innovation has a long tradition at ZEISS
since 1846. Promoting future scientists is anchored in the company statutes – a
specification of Ernst Abbe who established the Foundation. ZEISS’s sponsorship of the
Josh Wallman Memorial Lecture reflects their strong belief in the importance for better and
healthier lives, of both science and innovative business.
The awardee was selected by an awards committee, who reviewed nominations meeting
the following requirements - an active junior myopia researcher, who had completed within
the last 10 years, their PhD or equivalent research degree, or myopia research training (for
non-related PhD research).
Dr. Virginie Verhoeven obtained her MD degree in general medicine, Utrecht University in
2008, an MSc degree in genetic epidemiology, from the Netherlands Institute for Health
Sciences (NIHES), Rotterdam in 2012, and a PhD degree from Erasmus University
Rotterdam (Erasmus Medical Center) in 2015 under the guidance of Professors Klaver and
Vingerling. The title of her PhD dissertation was “What causes myopia? Complex genetics
and epidemiology of a common condition.” Dr. Verhoeven’s publications are impressive,
including three co-authored papers in Nature Genetics, her awards include a Ludwig von
Sallmann clinician-scientist award and in 2016, she received a prestigious grant from the
Dutch government on the topic of genetics of high myopia, enabling her to start her own
research group. She is described by one of her past mentors as a dedicated researcher
and passionate clinician. She is a member of the international myopia genetics consortium
CREAM and is also currently pursuing a residency in Clinical Genetics.
Dr. Verhoeven joins the growing list of past recipients and highly successful junior myopia
researchers – Dr. Regan Ashby Australia (2013), Dr. Scott Read Australia (2015), and
Dr. Sandra Benavente-Perez, USA (2017).
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Abstract

ZEISS Young Investigator Award in Myopia Research 2019 & Josh Wallman Memorial Lecture
The knowledge on the genetic background of refractive error and myopia has expanded dramatically in the past
few years. To date, almost 200 genetic loci have been identified for refractive error and myopia, and risk variants
mostly carry low risk but are highly prevalent in the general population. Several genes for secondary syndromic
myopia overlap with those for common myopia. Polygenic risk scores show overrepresentation of high myopia in
the higher deciles of risk. Annotated genes have a wide variety of functions, and all retinal layers appear to be sites
of expression. The current genetic findings offer a world of new molecules involved in myopiagenesis. As the missing
heritability is still large, further genetic advances including large-scale, in-depth genetic studies using complementary
big data analytics, consideration of gene-environment effects by thorough measurement of environmental exposures,
and focus on subgroups with extreme phenotypes and high familial occurrence are needed. Functional
characterization of associated variants is simultaneously needed to bridge the knowledge gap between sequence
variance and consequence for eye growth.
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Symposium 1

National Myopia Prevention and Control Policies
- An Update
Chairs:

Ian Morgan

(Australian National University)

Kyoko Ohno-Matsui (Tokyo Medical and Dental University)

Introduction. What are the options?
Ian Morgan

(Australian National University)

Myopia prevention and control in Taiwan
Pei-Chang Wu

(Kaohsiung Chang Gung Memorial Hospital)

Myopia prevention and control in Singapore
Seang-Mei Saw

(National University of Singapore)

Progress towards defining a myopia prevention and control strategy for mainland China
Mingguang He

(University of Melbourne)

The Strategy for Myopia Control and Prevention in the UK
Nicola Logan

(Aston University)

Updates of treatment for Myopic Medical/Surgical Complications
Yasushi Ikuno
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(Ikuno Eye Center)

Symposium 2

International Myopia Institute: the possibilities and the
probabilities
Moderators:

Serge Resnikoff

(Brien Holden Vision Institute)

Organiser:

Earl L. Smith III

(University of Houston)

Monica Jong

(Brien Holden Vision Institute)

Daniel I. Flitcroft

(University Coll. Dublin and Dublin Inst. of Technology)

David Troilo

(SUNY Coll. of Optometry, State University of New York)

Christine F. Wildsoet

(UC Berkeley)

Nicola S. Logan

(Aston University)

Caroline C. W. Klaver

(Radboud University Medical Center)

Kate L. Gifford

(Queensland University of Technology)

Jacinto Santodomingo-Rubido

(Menicon Company Limited)

Lyle Gray

(Glasgow Caledonian University)

Panelists:

The International Myopia Institute was formed close to three years ago to bring together all the key researchers in
the diverse area of myopia, to generate evidence-based consensus in the form of white papers guiding definitions
and classification, clinical research and instrumentation, experimental models, industry guidelines, and genetics
myopia management. These white papers will form the basis of guiding research, education and advocacy of
myopia as a public health issue, and advancing the area.
This interactive session will outline briefly the IMI and its current achievements, with a focussed discussion regarding
the next phase of IMI, the aim, and the activities to further foster and grow the inclusiveness and participation of the
research community to advance research, education, and advocacy efforts in myopia. The next key topics and
taskforce groups required to tackle these areas identified by the advisory board will be introduced and audience
participation and input is invited regarding this and the future direction of IMI.
The second part of the session will briefly summarize the white papers and provide key take home messages,
followed by an in-depth panellist discussion of key issues, questions and insights by the committee chairs.
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Title

Presenter

How Well Does The BHVI Myopia Calculator Predict Myopic Progression in a UK Population-based Sample?
Kathryn J. Saunders
Use of Electronic Patient Record Data to Determine Real World Myopia Progression
James Loughman
Myopia Crisis among School Children in Tokyo
Erisa Yotsukura
3-Year Incidence and Prevalence of Myopia and High Myopia in Chinese Schoolchildren in Urban and
Subrural Schools
Yee Ling Wong
Survey on Vision Loss of Primary and Middle School Students in Tianjin
Yanglin Jiang
Myopia Prevalence by Age in a Clinical Population
Jorge Jorge
The Prevalence of Myopia in a Large Japanese General Population Cohort; The Nagahama Study
Shinya Nakao
Age-dependent Positive Correlation between Baseline Axial Lengths and Annual Axial Growth
Haoran Wu
Long-term Axial Elongation in Adult Highly Myopic Eyes
Masahiro Miyake
The Association between Change in Body Height, Axial Length and Refractive Error Development in Caucasian
Children and Young Adults
Niall Strang
Sex Difference of Axial Elongation Rate and Ocular Biometry in Elementary School Students
Takehiro Yamashita
Risk Factors for The Progression of Myopia in Japanese Elementary-Grade School Children
Yoshinori Nakai
Myopia Onset Prediction using Machine Learning
Shezad Tufail
Incorporation of Data at Follow-up Visits Improves Accuracy of Predicting Myopia Development
Yanxian Chen
Violet Light Hypothesis for Prevention of Myopia
Kazuo Tsubota
The 5-year Cumulative Incidence of Myopic Maculopathy in a General Japanese Population; The Hisayama Study Emi Ueda
Association Study of Single-nucleotide Polymorphisms in IGF1 with Myopia in Chinese Adolescents
Tianyu Cheng
Association of Variants In PDGFRA with Myopia in Chinese Children: The Anyang Childhood Eye Study
Shi-Ming Li
Accuracy of Genetic Prediction of Myopia in Individuals of Non-European Ancestry
Neema G. Mojarrad
The Effect of Reading Durations and Distances on Nearwork-induced Transient Myopia
Yingying Ye
Smartphones and Myopia: Is There a Possible Link and Why?
Saoirse McCrann
Investigating Patterns of Light Exposure in Young Adults.
Long Phan
Urban-Subrural Differences in Myopia, Nearwork and Outdoor Time in Chinese Schoolchildren: WEPrOM Study
Yang Ding
The Correlations between After-school Outdoor Activity, Homework Hours and Refractive Error in Myopic
School-aged Children in Taiwan
Hsi Chun Lin
Outdoor Activity and Myopia among College-aged Individuals from Mainland or Overseas in Guangzhou:
A Cross-sectional Study
Shengsong Xu
Profile of Near Work and Outdoor Activity in Children from South India
Meenakshi Swaminathan
Discrimination of Indoor Versus Outdoor Environmental State with Machine Learning Algorithms
Xiangui He
Outdoor and Nearwork Time Quantified by Questionnaire and by Clouclip, a Wearable Device
Longbo Wen
Remotely Monitoring Near-work Distance and Myopia Progression using Personal Mobile Devices
Norberto López-Gi
Association of Myopia Development with Visual Behavior
Haogang Zhu
Assessment of Potential Myopia Risk Factors, including Chronotype, in Adolescents in Estonia
Delis Linntam
Risk Factors of Myopia in a Local Versus an International Primary School in Hong Kong: A Preliminary Analysis
of a Parent Administered Questionnaire
Yuanyuan Liang
Defocus Characteristics of Home-working Scene of Hongkong Schoolchildren and Association with Their
Refractive Error Change
Kai Yip Choi
Measurements of Parapapillary Atrophy Area and Other Fundus Morphological Features in the Process of Myopization Xi Chen
Effect of Fundus Lesions of Early High Myopia on Retinal Blood Flow Changes
Shanshan Li
Factors Associated with Tessellated Fundus in Early Stage of Pathologic Myopia for Young Adults
Jianfeng Zhu
Morphological Characteristics and Risk Factors of Myopic Maculopathy in an Older High Myopia Population based
on the New Classification System (ATN)
Qiuying Chen
Multimodal Imaging of Linear Lesions in the Fundus of Pathologic Myopic Eyes with Macular Lesions
Kuo Chi Hung
Abruptly Emerging Vessels in Myopic Patchy Chorioretinal Atrophy
Shiqi Xie
The Scleral Thickness between Two Types of Bruch Membrane Defects in Pathological Myopia
Jiamin Xie
Development and Progression of Morphological Characteristics of Optic Disc in Highly Myopic Eyes
Xiaoxiao Guo
Morphological Characteristics of Optic Nerve Head and Peripapillary Structure in Young Adults with High Myopia Guangyi Hu
Identification of Schlemm's Canal by Anterior Segment Optical Coherence Tomography in Patients with
Pathologic Myopia
Takuhei Nomura
Relationship Between Microperimetry and Goldmann Visual Field Variability In Pathological Myopia
Shiho Toyota
Staphyloma and Other Myopia-related Lesions in Highly Myopic Singapore Adults
Feihui Zheng
A Retrospective Study on the Development of Posterior Staphyloma in High Myopia Patients
Tae Yokoi
The Associations of Three-Dimensional Eye Shape with Features of Optic Disc and Myopic Maculopathy in
Patients with High Myopia
Ying Fan
Eyeball Shape Analysis in Myopic School Children using Magnetic Resonance Imaging (MRI): A Case Report
Yu Chen Low
Posterior Staphyloma in Extremely High Myopia
Yun Hsia
Myopic Traction Maculopathy Biomarkers on Optical Coherence Tomography Angiography-An Overlooked
Mechanism of Visual Acuity Correction in Myopic Eyes
Shih-Wen Wang
Roles of Internal Limiting Membrane Flap to Close Macular Hole in Highly Myopic Eyes
Kenji Yamashiro
Pars Plana Vitrectomy and Wide Internal Limiting Membrane Peeling for Highly Myopic Foveoschisis-associated
Macular Hole
Jialin Wang
Vitrectomy Combined ILM Peeling for Myopic Retinal Detachment Caused Decrease of the Ocular Blood Flow
Kaku Itoh
Study of Vitrectomy with or without Temporal Scleral Shortening for Macular Hole Retinal Detachment
Yayoi Handa
Regeneration Versus Scarring with Plasma Rich in Growth Factors in Myopic Macular Holes. A New Surgical
Approach. Case Report.
Eva Villota-Deleu
Pars Plana Vitrectomy-associated Macular Atrophy in Pathologic Myopia
Yuxin Fang
Surgical Outcomes of Esotropia Fixus in Two Patients with High Myopia
Yuri Tsugeno
Retrospective Record View of Low Vision Aids Prescribed for Highly Myopic Patients with Visual Impairment
Yuko Seko
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Title

Presenter

Interrupting Imposed Hyperopic Defocus with Short Periods of Normal Vision or Darkness can Affect
Refraction and Ocular Growth in Young Marmosets
Xiaoying Zhu
Effect of Intervention to Wnt Signaling Pathway in Mouse Model of Form-deprivation Myopia
Jin Hyoung Kim
RNA Sequencing Reveals Changes in the Guinea Pig Retina after Myopia is Established That are Similar to
Those Reported for Scleral Remodelling
Lena D. Fuchs
Ocular Axial Length in the Knockout Mouse Strain of Gap Junction Delta-2 Protein (GJD2)
Emilie van der Sande
Connexin36 Phosphorylation in AII Amacrine Cell Coupling of the Myopic Retina
Feng Pan
Wim H. Quint
Biometric and refractive alterations in a gjd2 deficient zebrafish model
DNA Methylation Prevents COL1A1 Transcription through the Smad3 Binding via 2nd and 13th CpG Sites in
Form-Deprivation Myopia (FDM) Development
Shiming Jiao
Retinal ERK Activation is Involved with Myopia Progression in Mice
Toshihide Kurihara
Amlexanox Activating EGR-1 Suppresses Myopia Progression in a Murine Model of Lens-induced Myopia
Yasuhisa Tanaka
Atropine's Effect on the Neurochemistry of the Myopic Retina
Monica L Acosta
Atropine Inhibits Collagen Production by Scleral Fibroblasts, and Its Toxicity on Corneal Epithelial Cells is
Blunted by Topical Colostrum Administration
Dario Rusciano
The Mutual Effect of Lumican Gene and MMPs on Human Scleral Fibroblasts in the Development of Pathological Myopia Yanzheng Song
Altered Expression of Small Leucine-rich Proteoglycans in Lumican Transgenic Myopic Mouse Cornea
Lingbo Lai
Quantitative Assessment of Microstructural Changes in Myopic Guinea Pig Sclera using 80-MHz Ultrasound
Kazuyo Ito
Different Effect of Scleral CXL using UVA on Preventing Myopia Before and After Myopic Model Establishment in
Guinea Pigs
Fengju Zhang
The Effect of Non-light-activated Scleral Collagen Crosslinking on Myopia Progression and Posterior Eye Shape
Changes The Guinea Pig
Quan V. Hoang
The Effect of Porcine Sclera Reinforcement by Genipin in vitro
Yuan Wu
The Effect of Blue and White Light Matched for Chick Photopic Illuminance on Form-Deprivation Myopia Development Andrew V. Collins
High Ambient Light Could Retard Myopia Development by Increasing Choroidal Thickness through ipRGS
Regulation: The Speculative Review
Irina Verlan
Blue Light is Protective for Lens-induced Myopia in Guinea Pigs Possibly through a Retinoic Acid Related Mechanism
Jinhui Dai
Violet Wavelength Specificity for Suppression of Myopia in a Murine LIM Model
Xiaoyan Jiang
Molecular Pathways of the Violet Light Effect on Myopia Progression
Yumi Hagiwara
Gut Microbiota Affects Myopia Progression in a Murine Lens-induced Myopia Model
Shin-ichi Ikeda
Study on the Relationship between Puberty Growth and Refractive Development in Children and Adolescents
Jingjing Wang
Intersession and Intrasession Repeatability for Different Modalities of Choroidal Thickness Imaging and Segmentation
Katharina Breher
Short and Longer-term Variations in Choroidal Thickness and Axial Length
Sekar Ulaganathan
Impact of Short-term Astigmatic Defocus on Human Choroidal Thickness
Hosein Hoseini-Yazdi
The Correlation between Evening Changes in Melatonin and Choroidal Thickness in the Darkest of Winter
Nickolai G. Nilsen
Macular Choroidal Thickness in Chinese Preschool Children
Junjie Deng
Choroidal Thickness Changes and Associated Factors in Children and Adolescents Aged 6 to 18 Years: A
One-year Longitudinal Study
Shuyu Xiong
Perifoveal Choroidal Variation in Myopic Children in the BLINK Study
David A. Berntsen
Choroidal Vasculature Features in Non-pathological High Myopia patients: Applying an EDI-OCT Derived
Tool for Monitoring Disease Progression.
Ran You
Optic Disc Deformation and Retinal Microvasculature in Non-pathological High Myopia
Jiao Sun
Association between Retinal Microvasculature and Optic Disc Alterations in High Myopia
Jiangnan He
Changes in Postoperative Optic Nerve Head Blood Flow of Normal and Myopia Eyes
Yosuke Ida
Changes of Peripapillary Nerve Fiber Elevation and Axial Elongation in Junior High Students
Hiroto Terasaki
Macular Morphology in Children using Optical Coherence Tomography Vertical Image
Ryoh Funatsu
Relationship between Axial Lengths and Postoperative Ocular Blood Flows after Cataract Surgery
Suguru Murakami
Slowing Axial Elongation in Children using Combined Orthokeratology and 0.01% Atropine Therapy: 6-month
Results Showing Potential
Pauline Cho
Short-term Effect of Low Dose Atropine and Orthokeratology on Axial Length, Choroidal Thickness, and
Choriopapillary Blood Flow
Zhi Chen
The Effectof Initial Lens Diopters on Myopia Control by Orthokeratology in Teenagers - A Retrospective Beijing Study
Ji-Feng Yu
Myopia Progression in Children Wearing Orthokeratology Lenses
Jie Shen
One-Year Longitudinal Evaluation of High Myopia Control Effect of a Kind of Soft Contact Lens Which Simulates the
Effect of Orthokeratology Lens
Lun Pan
Improving Myopia and Axial Length Management with the Use of A Customized- Proprietary OK Design
Patrick Simard
The Effect of Orthokeratology Fitting on Myopia Control
Xue Li
The Effect of Induced Decentered Orthokeratology Lenses on Myopia-control
Feng Chang
The Effect of Orthokeratology Lens Wear on Accommodation of Myopia Children
Hao Chen
Effect of Orthokeratology on Objective Accommodative Amplitude of Myopia Children
Jinhua Bao
Changes in Accommodation Using orthokeratology in Myopic Subjects
Antonio Queiros Pereira
Evaluation of Orthokeratology for Myopia Correction in Symptomatic Soft Contact Lens Wearers
Kim Duong
Short-Term Effects of Overnight Orthokeratology on Corneal Sensitivity in Chinese Children and Adolescents
Ruzhi Deng
The Effect of Refractive Correction on Myopia Progression in a Short Term for Incipient Myopic Children
Jingjing Xu
Changes in Retinal Activity Using Orthokeratology in Myopic Subjects - Pilot Study
Paulo R. Fernandes
Meibomian Gland Evaluation in Orthok Lens Wearing Children over 2 Years
Yun Feng
Multifocal Spectacles in Childhood Myopia: Are Treatment Effects Sustained? A Systematic Review and Meta-analysis Dinesh Kaphle
Clinical Development of a Novel Myopia Treatment for Myopia Management
Joe Rappon
Changes of On-axis and Off-axis Refraction in Children with Predictors of Myopia during Constant using of Plus
Spectacles with Horizontal Progression
Andrey Kovychev
Influence of First Spectacle Wear on Growth Parameters of the Eye
Arne Ohlendorf
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Title

Hydraulic Mechanism in the Realization of Lenticular Accomodation
The Effect of Different Corrections on Accommodative Micro-fluctuation in Progressive Myopic Children
Speed of Accommodation and Convergence Responses in Myopes
Features of Convergence and Head Position while Reading Text in the Usual Position in Children with Myopia
The Characteristics of Stereopsis and Contrast Sensitivity in Children with Television Torticollis
Analysing the Impact of a Gradient-index Crystalline Lens and Accommodation on the Peripheral Refractive
Error of a Young Eye
Examination of Difference between Subjective Symptoms and HFC Values of Myopia
Analyses on the Binocular Vision and Ocular Biological Parameters in Emmetropia with Different Ages in Adolescents
Patient characteristics and determinants of Myopia Control Intervention Selection in an Australian University-based Clinic
Visual performance of a Modified Defocus Incorporated Soft Contact (M-DISC) Lens in Young Myopes
The Montreal Experience: Retrospective Analysis of the First 500 Cases
Myopia Progression in Schoolchildren Using Two Different Designs of Soft Multifocal Contact Lenses with
Different Addition Powers
Accommodation Accuracy and Stability of Young Adult Myopes Wearing Multifocal Contact Lenses
The Effect of Multifocal Contact Lenses on the Accommodation Step Response of Young Emmetropes and Myopes
Effects of Center-distance Multifocal Contact Lenses with Different Optical Zones and Additions on HOAs,
Accommodation and Near Phoria
The Influence of Medium and High Addition Soft Multifocal Contact Lenses on Accommodation and Phoria at Near
The Effect of Blur from Multifocal Contact Lenses upon Axial Length and Choroidal Thickness in Young Adult
Subjects with Myopia and Emmetropia
Short-term Fluctuations in Choroidal Structure During Dual-focus Contact Lens Wear - A Pilot Study
The Effect of Peripheral Add Power on Choroidal Thickness and Volume: A Proof of The Dose Response in Humans
Peripheral Refraction with Single Vision And Different Designs of Progressive Soft Contact Lenses: A Cross
Sectional Study
The Measurement of Peripheral Refraction with Contact Lenses for Myopia Treatment
Do Multi-zone Contact Lenses Decrease Hyperopic Defocus or Increase Myopic Defocus or Both?
Effect of Peripheral Defocus on Axial Growth in Children with Hyperopia ? Two-year Data
Parent's Understanding of the Causes, Control and Complications of Myopia
Parental Perspectives of Children Myopia Management
Epidemiological Analysis of Shifting Trends of Myopia Control Treatment Selection within University of
California, Berkeley School of Optometry
The Efficacy and Safety of 1% Atropine Sulfate 0.5 mg plus 4 ml Polyethylene Glycol Eye Drops in the Control of Myopia
Stepwise Low-dose Atropine for Myopic Control: a 10-year Cohort Study
The Efficacy of Weekly 1% Atropine for Myopia
The Factors for the Effect of 0.01% Atropine Therapy for Myopia Children
Side Effects of 0.01% Atropine
Change in Axial Length and Spherical Equivalent in Children Whilst on Atropine Eye Drops
0.01% Atropine-induced Short-term Changes in Pupil Size and Accommodation
A Pilot Study : the Effects of Atropine Usage and Near Work Activities on Children's Myopia Progression
The Visual Function and Reading Performance in Children with Atropine Treatment - an Eye-Tracker Study
The Effect of 0.1% Atropine on Human Full-Field Electroretinogram Responses
Changes of Global Flash Multifocal Electroretinogram (mfERG) Response after Six-Month 0.01% Atropine Treatment
Axial Length Change by Violet Light Exposure: 2-Year Outcome of Two Individual Cases in a Prospective Clinical Study
Proportion of Light That Reaches the Mannequin's Eye with or without Eyeglass Lenses under the Sunshine
A Multicenter Double-blinded Randomized Trial of Oral Crocetin for Myopia Progression in Children
Association between Xanthine Intake and Myopia in Children/Adolescents
A Novel Use of Multifocal Scleral Lenses for Myopia Control in the Setting of Corneal Scarring
The Effect of Diffuse Blur on Contrast Sensitivity and Visual Acuity
Distribution of Ocular Biometry Parameters and Refractive Error - A Cross-sectional Population Based Study
among School Children in South India
Analysis of Components of Total Astigmatism in With-the-rule, Against-the-rule, and Oblique Astigmatism
Effect of Age and Refractive Error on Quick Contrast Sensitivity Function in Chinese Adults
A Backward Positioning of the Crystalline Lens during Lens Development is a Causative Factor for the
Development of Myopia in Schoolchildren
Peripheral Eye Length Elongation in Chinese Myopic Children
Corneal Biomechanical Characteristics in Chinese Myopic Children Aged 5 to 12 Years
Peripheral Refraction and Higher-order Aberrations: Where Do Myopes Differ?
Longitudinal Change of Corneal Curvature and Its Relationship of Axial Length/Corneal Curvature Ratio of
Flatter Curvature of Myopia
Two-dimensional Peripheral Refraction in Emmetropic Children
Distribution of Ocular Biometry and its Relationship to Cycloplegic Refraction in Young Adults: Anyang
University Students Eye Study (AUSES)
Analysis of Cycloplegic Autorefraction and Adverse Drug Reactions of Tropicamide for Primary School
Students in Lincang City Yunnan Province
Inheritance of Peripheral Refraction Profiles
In-phase Diurnal Variation in Melatonin and Crystalline Lens Thickness
The Indian Myopia Exploratory Study (TIMES) - An Overview of Myopia Scenario in India
Potential Economic Costs of Myopia and Myopia Control for Families: Preliminary Results from the Pilot Study
Quality of Life between Low and High Myopic Presbyopes using Single Vision and Progressive Lens Correction
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Factors that Influence Refractive Changes in the First Year of Myopia Development in Premature Infants
Association between Refractive Error and the Intrinsically Photosensitive Retinal Ganglion Cells (IpRGC)
Driven Pupil Response in Young Adult Humans
Foveal Photostress Testing: Measuring Recovery Time in Patient with High Myopia
The Predictability of Intraocular Lens Power Calculation Formulae in Congenital Cataract according to the
Age of Implantation
Rigid Gas Permeable Contact Lenses for the Treatment of Pediatric Cataracts in China
Unintended Changes in Ocular Biometric Parameters during a 6-months Follow-up Period after Myopic
FS-LASIK and SMILE
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How Well Does The BHVI Myopia Calculator Predict Myopic Progression in a UK Population-based Sample?
Use of Electronic Patient Record Data to Determine Real World Myopia Progression
Sex Difference of Axial Elongation Rate and Ocular Biometry in Elementary School Students
Risk Factors For The Progression Of Myopia In Japanese Elementary-Grade School Children
Incorporation of Data at Follow-up Visits Improves Accuracy of Predicting Myopia Development
Violet Light Hypothesis for Prevention of Myopia
The 5-year Cumulative Incidence of Myopic Maculopathy in a General Japanese Population; The Hisayama Study
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Smartphones and Myopia: Is There a Possible Link and Why?
Investigating Patterns of Light Exposure in Young Adults.
Outdoor Activity and Myopia among College-aged Individuals from Mainland or Overseas in Guangzhou:
A Cross-sectional Study
Outdoor and Nearwork Time Quantified by Questionnaire and by Clouclip, a Wearable Device
Association of Myopia Development with Visual Behavior
Assessment of Potential Myopia Risk Factors, including Chronotype, in Adolescents in Estonia
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Myopia Progression in Schoolchildren using Two Different Design of Soft Multifocal Contact Lenses with
Different Addition Powers
Accommodation Accuracy and Stability of Young Adult Myopes Wearing Multifocal Contact Lenses
Effects of Center-distance Multifocal Contact Lenses with Different Optical Zones and Additions on HOAs,
Accommodation and Near Phoria
The Effect of Blur from Multifocal Contact Lenses upon Axial Length and Choroidal Thickness
in Young Adult Subjects with Myopia and Emmetropia
The Effect of Peripheral Add Power on Choroidal Thickness and Volume: A Proof of The Dose Response in Humans
Peripheral Refraction With Single Vision And Different Designs Of Progressive Soft Contact Lenses:
A Cross Sectional Study
Do Multi-zone Contact Lenses Decrease Hyperopic Defocus or Increase Myopic Defocus or Both?
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Rapid fire No./
(Poster No.)
R-21(P-143)
R-22(P-147)
R-23(P-149)
R-24(P-156)
R-25(P-154)
R-26(P-160)

46

Title

Parent's Understanding of The Causes, Control and Complications of Myopia
Stepwise Low-dose Atropine for Myopic Control: a 10-year Cohort Study
The factors for the effect of 0.01% Atropine Therapy for Myopia Children
Changes of Global Flash Multifocal Electroretinogram (mfERG) Response after Six-Month 0.01%
Atropine Treatment
The Visual Function and Reading Performance in Children with Atropine Treatment - an Eye-Tracker Study
Association between Xanthine Intake and Myopia in Children/Adolescents
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Sponsored Seminar

Sponsored Seminar
Thursday, September 12

Sponsored Session 1 (Session Room 1) 12:10-13:10

The latest Update – Treatment for myopic CNV –
Chairs:

Akito Hirakata (Kyorin University)
Yasushi Ikuno (Ikuno Eye Center)
Speakers: Raja Narayanan (L.V. Prasad Eye Institute, India)
Surgery for pathological myopia
Gemmy Cheung (Singapore National Eye Centre)
Updates on treatment for myopic CNV
Sponsored: Novartis Pharma K.K.

Luncheon Seminar 1 (Session Room 2) 12:10-13:10

※Box Lunch provided

Myopia – The Size of the Problem and The Size of the Solution
Chairs:
Satoshi Hasebe (Kawasaki Medical School)
Speakers: Xu Cheng (Johnson & Johnson Vision)
Economic Cost and Human Cost
Mark Bullimore (University of Houston)
Breakthroughs in Understanding Myopia Control Efficacy
Sponsored: Johnson & Johnson Vision

Sponsored Session 2 (Session Room 1) 17:25-18:25

Myopic Glaucoma Diagnosis – Findings with Swept Source OCT
Chairs:

Toru Nakazawa (Tohoku University)
Makoto Aihara (The University of Tokyo)
Speakers: Ki Ho Park (Seoul National University)
Role of SS-OCT in the Diagnosis of Myopic Glaucoma
Kazuko Omodaka (Tohoku University)
Structual and functional changes in myopic glaucoma
Sponsored: TOPCON CORPORATION

Evening Seminar 1 (Session Room 2) 18:00-19:00

Myopia study update

※Light meal provided

Chairs:
Ryo Kawasaki (Osaka University)
Speakers: Shizuka Koh (Osaka University)
Atsuya Miki (Osaka University)
Sponsored: ROHTO Pharmaceutical Co.,Ltd.
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Sponsored Seminar

Friday, September 13

Sponsored Session 3 (Session Room 1) 7:30-8:30

Models and lens designs for myopia control

Chairs:
Olga Prenat (Essilor International)
Speakers: Gilles Le Saux (Essilor International R&D)
Damien Paillé (Essilor Asia-Pacific, Middle East, Russia and Africa R&D)
Sponsored: Essilor International

Sponsored Session 4 (Session Room 1) 12:15-13:15

Objective Quantification of Environmental Risk Factors
Chairs:

Weizhong Lan (Central South University)
Ian Morgan (Australian National University)
Speakers: Kathryn Rose (University of Technology Sydney)
The importance of objective measures of time outdoors and nearwork
Seang-Mei Saw (National University of Singapore)
Objective measures of light and outdoor exposure from the FitSight watch in children
Lisa Ostrin (University of Houston)
Objectively Assessed Reading Behaviors for Viewing Printed and Electronic Material by Clouclip
Haogang Zhu (Beihang University)
Collaborative research with federated computing
Weizhong Lan (Central South University)
The roles of visual behaviors in myopia development: a Clouclip-based prospective study

Luncheon Seminar 2 (Session Room 2) 13:15-14:15

※Box Lunch provided

Glaucoma diagnostics for Myopic eyes – Microperimeter and OCT in daily practice –
Chairs:
Akito Hirakata (Kyorin University)
Speakers: Takeshi Yoshida (Tokyo Medical and Dental University)
Application of MP-3 for analysis of visual field disorder in eyes with high myopia
Atsuya Miki (Osaka University)
OCT-assisted glaucoma diagnosis in myopic eyes
Sponsored: NIDEK CO., LTD.

Sponsored Session 5 (Session Room 1) 17:50-18:50

Our learnings from the last 10 years and how this drives our future plans in myopia management
Speakers: Stuart Cockerill (CooperVision Specialty Eye Care)
Paul Chamberlain (CooperVision R&D)
James Gardner (CooperVision)
Sponsored: CooperVision

Evening Seminar 2 (Session Room 2) 17:50-18:50

※Light meal provided

New OCT and OCTA imaging technology in pathologic myopia.
Chairs:

Kyoko Ohno-Matsui (Tokyo Medical and Dental University)
Yasushi Ikuno (Ikuno Eye Center)
Speakers: Yasushi Ikuno (Ikuno Eye Center)
State-of-the-art OCTA imaging in myopia.
Hiroyuki Takahashi (Tokyo Medical and Dental University)
Ultra-wide field OCT imaging of posterior staphyloma and retinal complications in pathologic myopia.
Sponsored: CANON INC.
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Morning Seminar 1 (Session Room 2) 7:00-8:00

Current status of myopia control

Sponsored Seminar

Saturday, September 14

※Box Breakfast provided

Chairs:
Naoyuki Maeda (Kozaki Eye Clinic/Osaka University)
Speakers: Takahiro Hiraoka (University of Tsukuba)
Myopia control by optical approach
Sayuri Ninomiya (Itami Central Eye Clinic)
Myopia control: The clinical strategy with the methods currently available in Japan
Sponsored: Alpha Corporation Inc.

Sponsored Session 6 (Session Room 1) 12:30-13:30

New insights in management of childhood myopia

Chairs:
Kyoko Ohno-Matsui (Tokyo Medical and Dental University)
Speakers: SAW Seang-Mei (Singapore Eye Research Institute / National University of Singapore)
The epidemic of myopia in children in Asia – lessons learnt and future implications
Wu Pei-Chang (Kaohsiung Chang Gung Memorial Hospital, Taiwan)
The strategy of clinical management of children myopia
Sponsored: Bayer Yakuhin, Ltd./ Santen Pharmaceutical Co., Ltd.

Luncheon Seminar 3 (Session Room 2) 12:30-13:30

※Box Lunch provided

SENJU Seminar in International Myopia Conference

Chairs:
Makoto Aihara (The University of Tokyo)
Speakers: Takeshi Yoshida (Tokyo Medical and Dental University)
Detecting structural abnormalities of optic discs in high myopia
Koji Nitta (Fukui-ken Saiseikai Hospital)
The long-term management of myopic glaucoma unlike non-myopic glaucoma
Sponsored: Senju Pharmaceutical Co., Ltd.

Luncheon Seminar 4 (Session Room 3) 12:30-13:30

※Box Lunch provided

The accommodative function to participate in myopia progression and asthenopia
Chairs:

Masayoshi Kajita (Tokyo Medical and Dental University / Kajita Eye Clinic)
Satoshi Ishiko (Asahikawa Medical University)
Speakers: Masayoshi Kajita (Tokyo Medical and Dental University / Kajita Eye Clinic)
Accommodative micro-fluctuation as a key ingredient of QOV
Yuko Iwasaki (Tokyo Medical and Dental University)
Analysis of accommodative microfluctuations in healthy volunteers
Tomoko Goto (Ehime University / Hanamizuki Eye Clinic)
Comparative Analyses of Accommodative Function of Subjects Wearing Glass,
Contact lens and Orthokeratology
Sponsored: SEED Co., LTD.

Sponsored Session 7 (Session Room 1) 18:15-19:15

The latest Update – Diagnosis and management of Myopia –
Chairs:

Kyoko Ohno-Matsui (Tokyo Medical and Dental University)
Akitaka Tsujikawa(Kyoto University)
Speakers: Timothy Lai (The Chinese University, Hong Kong)
Evidence-based management of myopic choroidal neovascularization
Jost Jonas (Medical Faculty Mannheim of the Ruprecht-Karls-University Heidelberg, Germany)
Bruch’s membrane and myopization
Sponsored: Novartis Pharma K.K.

Evening Seminar 3 (Session Room 2) 18:15-19:15

Myopia Management; Menicon Perspective

※Light meal provided

Chairs:
Kate Gifford (Myopia Profile Pty Ltd)
Speakers: Jacinto Santodomingo (Menicon Co., Ltd.)
Menicon Bloom Night
Steve Newman (Menicon Co., Ltd.)
Myopia Control Management System
Sponsored: Menicon Co., Ltd.
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Sponsored Seminar

Sunday, September 15

Sponsored Session 8 (Session Room 1) 7:00-8:00

Myopia Control Research, clinic based perspectives

Chairs:
Paul Gifford (Myopia Profile Pty Ltd)
Speakers: Takahiro Hiraoka (University of Tsukuba)
Orthokeratology for myopia control research in Japan
Pauline Cho (Hong Kong Polytechnic University)
Orthokeratology for myopia control research
Kate Gifford (Myopia Profile Pty Ltd)
Myopia management in the clinic
Sponsored: Menicon Co., Ltd.

Morning Seminar 2 (Session Room 2) 7:00-8:00

Update on Myopia Management

※Box Breakfast provided

Chairs:

Ian Morgan (Australia National University College of Science)
Kyoko Ohno-Matsui (Tokyo Medical and Dental University)
Speakers: Kathryn Rose (University of Technology Sydney)
Prevention of Myopia: Evidence from Epidemiology
Yasushi Ikuno (Ikuno Eye Center)
Update on Treatment of Choroidal Neovascularization due to Pathologic Myopia
Sponsored: Bayer Yakuhin, Ltd./ Santen Pharmaceutical Co., Ltd.

Farewell Seminar (Session Room 2) 12:30-13:30

Latest progress of DIMS Spectacles Lens

※Box Lunch provided

Chairs:
Takashi Fujikado (Osaka University)
Speakers: Hua Qi (HOYA Corp.Vision care section TRD)
Optical design of DIMS spectacles lens and optical property.
Carly SY Lam (Hong Kong Polytechnic University)
Effect of DIMS spectacles lens on myopia progression in children-3-years results
Sponsored: HOYA Corp. Vision Care Section
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Application of Big-Data for Epidemiological Studies
of Refractive Error

Michael Moore1, James Loughman1, Siegfried Wahl2,3, Arne
Ohlendorf2,3, Daniel Ian Flitcroft1,4

1. Centre for Eye Research Ireland, Technological University Dublin,
Ireland; 2. ZEISS Vision Science Lab, University Tuebingen, Tuebingen,
Germany; 3. Carl Zeiss Vision International GmbH, Tuebingen, Germany;
4. Children’s University Hospital Temple Street, Dublin, Ireland

Purpose: To examine the potential value of spectacle lens manufacturing
records as a source of data on refractive errors by comparing the
distribution of refractive errors in historic manufacturing records to a
recent European population-based survey, the Gutenberg Health Survey
(GHS).
Methods: Anonymised patient spectacle lens manufacturing data was
provided by a European manufacturer. The spectacle lenses (n =
134,267,797) were split into lenses with an addition (ADD) or lenses
without an addition (SV). A bootstrapping technique was used to assess
the comparability of the lens data to the GHS based on spherical
equivalent (SE).
Results: There were marked differences in the distribution of the datasets
around emmetropia, but the myopic and hyperopic tails of the lens data
showed similarity to the GHS refractive distribution. To determine the
range of SE for which manufacturing data can provide useful surrogate
data of population refraction, the mean absolute error was calculated for
SE distribution histograms of the lens data and the GHS data from -15D
to +15D. For myopia, SV lenses provided the best estimate, with
refractions -15 to -1.5 matching within 95% confidence intervals for each
value of SE. For Hyperopia, ADD lenses showed the best match with
GHS data, with refractions +2.5 to +15 matching within 95% confidence
intervals.
Conclusions: Spectacle lens manufacturing data can be used to
determine the distribution of refractive error within a population, thereby
providing a useful and rapidly accessible source of data in the absence
of traditional epidemiological studies.
Grant support None
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Potential Value of Centile Analysis in Eye Growth
and Refractive Development

Daniel Ian Flitcroft1,2, Sara J. McCullough3, James
Loughman2, Kathryn J. Saunders3

1. Children’s University Hospital, Dublin, Ireland; 2. Centre for Eye
Research Ireland, Department of Optometry, Technological University
Dublin, Ireland; 3. Vision Science Research Group, Biomedical Sciences
Research Institute, Ulster University, UK
Purpose: To compare centile values in European children and their
predictive value for refraction.
Methods: Analysis of cycloplegic autorefraction, axial length (AL) and
corneal curvature (CR) in The Northern Ireland Childhood Errors of
Refraction (6-19 yr olds, NICER, n=1049), and published axial length
data from Generation R (6-9 yrs olds, n=6934) and the Avon Longitudinal
Study of Parents and Children (ALSPAC) (15 yr olds, n=2495).
Results: A centile algorithm based on GenR and ALSPAC data tested
against empirical centiles for the NICER data showed a high correlation
in AL centiles with no significant age and gender matched distribution
differences in the 6-15 age groups (Anderson-Darling (A-D) test,
P>0.05), but marked differences >16 years of age (A-D test, P<0.0005).
Within the NICER data, significant age specific gender differences were
observed in AL and CR (A-D test, P < 10-6), but not in refractive error (AD test, P>0.6). Initial refractive centile values were predictive of refraction
6 years later. Within the younger NICER cohort, 92% of persistent
hyperopes (>2D) had initial refractive centiles <20% and 68% of myopes
(≤-0.5D) had initial refractive centiles of > 80%. In the older cohort, 97%
of persistent hyperopes and 88% of myopes at the final visit had initial
centiles of <20% or >80% respectively.
Conclusion: Different European populations show consistent age and
gender specific eye growth patterns. Initial centile values of < 20% or >
80% are highly predictive of persistent hyperopia or myopia development
6 years later.
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The Progression of Myopia before the Age of 25
Years: The DREAM Study

Willem Tideman1, Caroline Klaver1,2, Jan Roelof Polling1,3
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Nijmegen, The Netherlands; 3. School of Applied Science Utrecht, The
Netherlands
Purpose: This study aims to describe myopia progression with age and
the association between age of onset and final refractive error in a cohort
of European children and teenagers.
Methods: The Drentse Refractive Error and Myopia Study (DREAMS)
acquired retrospective data from 1988 onwards from a database of 14
practices of a dispensing optician from the Netherlands. Subjects were
eligible when they had visited the optician before the age of 25 years and
had undergone at least two measurements of refractive error with an 1
year interval or more. Myopia onset was defined as first pair of glasses
with a spherical equivalent (SE) between -0.5 and -3.0 D. Differences in
SE between age of onset groups were tested with ANOVA and chisquare.
Results: A total of 2189 subjects were included with a median follow up
time of 4 years (range 1-22). Mean progression was highest before age
10 years and reduced after 15 years of age (-0.39D/year vs. 0.11D/year). Subjects with onset before the age of 10 had a significant
more myopic mean SE (-4.72D; SD1.61) at the age of 25 years than
subjects with later myopia onset (P <0.001). High myopia developed in
184 (8.4%) subjects, but more in those with myopia onset before the age
of 10 (20% vs 1%, P<0.001) .
Conclusions: Age of myopia onset and fast progression rates of SE are
important determinants of high myopia at adult age. By the age of 25,
20% of subjects who had developed myopia before the age of 10 had
high myopia. Our risk estimates and progression rates can be used as
reference data when treating European children for myopia progression.
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Progression and Longitudinal Biometric Changes in
Highly Myopic Eyes

Mingguang He

University of Melbourne, Australia
Purpose: To examine 2-year progression rate and associated biometric
changes in highly myopic eyes.
Methods: A total of 657 participants aged 7 - 70 years with bilateral high
myopia (-6.00 diopters(D) or greater in sphere power) who were followed
up for 2 years. All participants underwent detailed eye examinations
involving cycloplegic refraction and ocular biometry. The data from the
right eyes were chosen for analysis.
Results: Mean age of participants was 21.6±12.2 years. At the two-year
follow-up visit, there was a mean myopic shift of -0.48 D/year (95% CI:0.52 to -0.43) and a mean axial elongation of 0.14 mm/year (95% CI:0.13
to 0.16), which was closely associated with a corresponding increase in
the vitreous chamber depth (also 0.14 mm/year). Age was a key
determinant in high myopia progression, with younger participants (≤18
years) having significantly (p<0.001) greater rates of myopic shift and
axial elongation compared to older participants (>18 years). However,
highly myopic adults aged 40-70 years continued to demonstrate
refractive progression (-0.46 D/year; 95% CI:-0.63 to -0.30), particularly if
they had extremely high myopia (≤-10.00 D).
Conclusions: Highly myopic eyes continue to progress in spherical
equivalent refraction and axial length throughout life. The greatest rates
of myopia progression were observed in younger participants. Risk
factors for a myopic shift included younger age, a higher degree of
myopic refraction and longer axial length. Axial elongation was
predominantly due to an increase in the vitreous chamber depth.

Grant support
Supported by the National Natural Science Foundation of China
(81420108008 and 81271037), Fundamental Research Funds of the State
Key Laboratory in Ophthalmology, Science and Technology Planning
Project of Guangdong Province (2013B20400003), and a grant from
Brien Holden Vision Institute.
Conflicts of interest None

51

Oral Presentation Abstracts

O-005

Genetic and Parental Factors of Myopia

Calvin Chi Pui Pang

Department of ophthalmology and visual sciences, The Chinese
University of Hong Kong, Hong Kong, China
Myopia is attributed to both genetic and environmental factors.
Genetically more than 200 myopia associated genes spreading most
chromosomes have been identified. There is also a multitude of
environmental factors, especially near work and outdoor activities.
Genetic influences are exemplified by the higher prevalence of myopia
and high myopia in East Asians than Caucasians. Notably, there is also
increasing trend of myopia in Western countries, and near work affects
early onset myopia in most populations. Children of myopic parents in
most populations are more prone to develop myopia. Would children
inherit myopia from parents through genetic transmissions or through
living similar life style involving more near work and less outdoor
activities? We have recruited 2055 Chinese trio families (one child with
both parents) for ophthalmic investigations and life style study. We found
parental myopia conferred a strong independent effect on children’s
early onset myopia, with a dose-related response, more than parental
education, near work and outdoor activities. Highly myopic parents have
more than 11 fold higher risk than non-myopic parents to have myopic
children. These results may support the genetic contribution of early
onset myopia development. We are genotyping myopia associated gene
variants in all individuals in the cohort in order to trace the genetic
inheritance of myopia susceptible alleles. Meanwhile, we are recruiting a
further 30,000 trios for genetic and life style studies with a view to
consolidate parental contributions to children myopia whether through
genetics or life style.
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Genetic Study of 542,934 Subjects Identifies Novel
Genes and Genetic Mechanisms Predisposing to
Refractive Error and Myopia

Christopher Hammond1, Pirro Hysi1, Eric Jorgensen2,
CREAM Consortium3, Eyes&Vision Consortium4, Jugnoo
Rahi5

1. Ophthalmology, King’s College London, UK; 2. Division of Research,
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5. University College London, GOSH Institute of Child Health, London, UK
Purpose: Genetic investigation is a valuable tool to better understand the
molecular mechanisms underlying myopia.
[Methods} We conducted a meta-analysis of genome-wide association
studies involving 542,934 European participants. We used LD score
regression to assess the correlation of genetic effects between RE and
other phenotypes from GWAS summary. Conditional analyses were
performed to explain heritability and prediction of myopia.
Results: 449 genetic loci were associated with refractive error, 336 novel.
Collectively, these loci contribute an additional one third of the previously
explained heritability. Genes participating in the development of every
anatomical component of the eye were implicated, as were genes
associated with light transduction and central nervous system. Genetic
risk was significantly correlated with intelligence, educational attainment,
and intraocular pressure.
Conclusions: Myopia is genetically heterogeneous. These results may
enable precision medicine in the personalized myopia prevention
strategies in the future.

Grant support
Wellcome Trust, Medical Research Council, National Institute of Health
Research
Conflicts of interest None

52

O-007

Improving Prediction of Myopia using Information
on Genetic Risk Factors

Pirro Hysi1,2, Anthony P Khawaja3, Eric Jorgenson4, Chris J
Hammond1, Jugnoo S Rahi2, CREAM Consortium5, UK
Biobank Eye and Vision Consortium5

1. King’s College London, Section of Ophthalmology, School of Life
Course Sciences, London, UK; 2. University College London, GOSH
Institute of Child Health, London, UK; 3. NIHR Biomedical Research
Centre, Moorfields Eye Hospital NHS Foundation Trust and UCL Institute
of Ophthalmology, London, UK; 4. Division of Research, Kaiser
Permanente Northern California, Oakland, California, USA; 5. Author
Group

Title: Improving prediction of myopia using information on genetic risk factors
Purpose: To evaluate the importance of currently known genetic risk factors
in explaining myopia in the general population and to assess the strength of
genetic marker information in predictive models for myopia.
Methods: Information about genetic risk factors was obtained from a metaanalysis of genome-wide association studies on refractive error (RE) of over
half a million subjects of European ancestry. The contribution of genetic
markers significantly associated with RE in this meta-analysis was further
assessed in two independent British European cohorts.
Phenotypic variance and heritability explained by genetic markers as well as
the performance of different predictive models for myopia and high myopia
were evaluated.
Results: The most parsimonious model based on information from 900
genetic markers explained 12-16% of the spherical equivalent variance in the
population. Models based on the same genetic markers were significantly
predictive of any myopia (AUC=0.67) and especially high myopia
(AUC=0.75) in the general population.
The inclusion of environmental factors significantly adds to the robustness of
these models.
Conclusions: Genetic risk factors already explain considerable proportions of
spherical equivalent variance and are highly predictive of myopia. Models
built on improved genetic knowledge and highly relevant information on
environmental exposures could lead to accurate individual level predictions
of myopia in the future.
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Pathway-Specific Genetic Risk Scores Associated
with High Myopia

M.S. Tedja1,2, X. Han3, V.J.M. Verhoeven4, N. Eriksson5, N.
Furlotte5, S. Ahmad2, N. Amin2, C.M. Van Duijn2,6, S.
MacGregor3, C.C.W. Klaver1,7, Consortium for Refractive
Error and Myopia (CREAM), UK Biobank, 23andMe

1. Ophthalmology, Erasmus Medical Centre, Rotterdam, Zuid-Holland,
the Netherlands; 2. Epidemiology, Erasmus Medical Centre, Rotterdam,
Zuid-Holland, the Netherlands;
3. Statistical Genetics, Queensland Institute of Medical Research,
Brisbane, Queensland, Australia; 4. Clinical Genetics, Erasmus Medical
Centre, Rotterdam, Zuid-Holland, the Netherlands;
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Gelderland, the Netherlands
Purpose: Recent studies have revealed many genetic loci for refractive error, but
their role in its pathophysiology is still obscure. The aim of this study is to
elucidate the key molecular pathways of high myopia.
[Methods]We performed a gene set enrichment analysis on multi-trait GWAS
summary statistics of refractive error (N=620,035 from CREAM, UK Biobank and
23andMe) using DEPICT to determine associated pathways (all SNPs with P<1e5). We then constructed pathway-based genetic risk scores (PGRS;
Σ(βSNP1*genotype + … + βSNPn*genotype) per individual in the Dutch high
myopia case control study MYST (Ncases= 450; Ncontrol=591). Lastly, we
performed a logistic regression analysis on high myopia using PGRS per
pathway, with age and sex as covariates.
Results: The DEPICT gene set enrichment analysis yielded 623 significantly
enriched pathways (FDR<0.05; 90% replication of previously discovered
pathways), including the light dependent signaling pathways. 577 pathways
were tested in MYST (≥3 genetic per pathway with P<1e-5). Notably, the
photoreceptor inner segment pathway (P=2.63e-05) and retinoic acid receptor
signaling pathway (P=4.77e-6) were significantly associated. A total of 12
pathways were significantly associated with high myopia in MYST (PBonferroni=
8.67e-5), with protein-protein interaction subnetwork of BEND3, a transcriptional
ribosomal DNA repressor, showing the highest association (P=3.70e-9).
Conclusions: Pathway based genetic risk score analyses can help in the
interpretation of genetic findings, and can be used to prioritize functional studies.
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1. Ophthalmology, Columbia University, USA; 2. Pathology and Cell
Biology, Columbia University, USA; 3. School of Optometry & Vision
Sciences, Cardiff University, UK
Purpose: The purpose of the study was to explore the relationship
between genetic background, gene expression, and refractive
development.
Methods: Refractive development and susceptibility to form-deprivation
myopia was analyzed in 8 progenitor mouse strains of the Collaborative
Cross (CC). RNA-seq was used to identify genes whose expression
correlated with baseline refractive error or extent of induced myopia.
Genes found to be associated with refractive development in mice were
analyzed for association with refractive error in CREAM and UK Biobank
human cohorts.
Results: Genetic background strongly influenced both refractive
development and susceptibility to myopia. Gene expression profiling in
the retinae of CC mice found that expression of 2,302 genes correlated
with baseline refractive state, whereas 1,917 genes correlated with
susceptibility to induced myopia. Gene-based GWAS in human cohorts
revealed that 985 genes were associated with refractive error, including
847 genes implicated in the development of human myopia for the first
time. Baseline refractive development and susceptibility to myopia are
controlled by largely distinct sets of genes.
Conclusions: Data analysis revealed that the genes identified in this
study comprise a well-defined set of retinal signaling pathways, which
are highly conserved across several vertebrate species.
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A Systematic Review: The Role of Time Exposed to
Outdoor Light for Myopia Prevalence and
Progression

Leila Sara Eppenberger1, Veit Sturm2

1. Department of Health Sciences and Technology, ETH Zurich,
Switzerland; 2. Eye Department, Cantonal Hospital St. Gallen,
Switzerland
Purpose: The development of myopia as a refractive disorder seems to
hold multifactorial causes, with genetic and environmental factors playing
important roles. The objective of this review is to analyze and summarize
the evidence investigating the association between time outdoors and
myopia prevalence and progression.
Methods: A systematic review, restricted to articles published in the last
ten years, was conducted.
Results: 2 cross-sectional studies, 7 prospective cohort studies and 3
intervention studies were reported in this review, representing the data of
a total of 32’381 participants. The majority of the studies found an inverse
association between myopia incidence/prevalence and increased time
outdoors. The association between time outdoors and myopia
progression, on the other hand, remains debatable. With two prospective
cohort studies not finding any association and one recent randomized
controlled trial indicating a protective value of increased time outdoors
for further progression.
Conclusion: In summary, increasing time exposed to outdoor light seems
to be a simple and effective preventive measure to decrease myopia
prevalence. Also, contrasting previous review work, it may represent a
potential strategy for myopia progression control. Future investigation is
necessary for both more precise definition and quantification of outdoor
time and its effects on myopia.
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Outdoor Play, Playgrounds, and Myopia in Children
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Analysis of Genetic Networks Regulating Refractive
Eye Development in Collaborative Cross Mice Reveals
New Genes and Pathways Underlying Human Myopia

Purpose: Most reported lifestyle interventions for myopia control have
been executed in schools. This study aims to investigate the effect of
outdoor exposure outside schools.
Methods: Cycloplegic refraction (myopia =<-0.5 diopter) and axial length
measurements were performed at age 6 and 9 in children of the
population-based Generation R Study (n=2781). Outdoor activities were
measured in a detailed fashion using a questionnaire, and calculated as
hours/week. Presence of playgrounds within 600 meter from home was
determined using Geographical Information Systems (GIS). Logistic and
linear regression analyses were performed for myopia incidence and
axial elongation as outcomes.
Results: At 9 years, myopia incidence was 9.7%, axial elongation was
0.21 millimeter per year and mean outdoor play 6.1 hour per week.
Increasing outdoor exposure by 1 hour/week was associated with a lower
risk of myopia (OR=0.998; P=0.013) and less axial elongation (β=-0.004
mm/year; P=0.039). Playgrounds increased outdoor play only in children
from low SES families (1.5 hours/week, P<0.001), however, this did not
significantly lower myopia incidence or diminish axial elongation.
Conclusions: Outdoor exposure in young children from the Netherlands
decreases the risk of myopia. The average time outside was less than 1
hour per day. Playgrounds helped increase outdoor exposure, however,
not enough to diminish the risk of myopia.
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Habitual Indoor and Outdoor Activity of Myopic and
Non-Myopic University Students in The United
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2. National Centre for Optics, Vision and Eye Care, Faculty of Health and
Social Sciences, University of South-Eastern Norway, Norway
Purpose: Differences in the prevalence of myopia in Norway (NOR) & the
US provide a unique opportunity to investigate environmental factors.
This study targeted University students in both countries, to investigate
summer habitual indoor/outdoor activities and their relationship with
myopia. Methods: 42 students (18-29y, n=13 US, 29 NOR) participated.
SER (Grand Seiko) and AL (IOL Master) were measured. Participants
wore a light sensor (Actiwatch) for 2 weeks and reported the amount of
near/intermediate activity performed each day. Light intensity and
spectral composition (RGB) were averaged (1-min epoch), with >1000
lux used as a proxy for outdoor activity. Results: Myopia (-0.50D or
worse) was more common among US than NOR students (76.9 vs.
37.9%) and they were more myopic (-2.45(SD:2.79) vs. -0.58(2.10) D,
p=0.02), but had no difference in AL (24.62(1.18) vs. 24.02(1.19) mm).
NOR students tended to experience brighter indoor/outdoor lighting
(~100-200 lux), showed more variation in indoor/outdoor episode
durations and went outdoors more and for longer (~1 time/day & 7
mins/episode). Myopes in both countries tended to go outdoors less
frequently (~1 episode/day). There was no apparent difference in R:B
exposure (indoor, outdoor range, US: 1.93-4.59, 2.29-7.76; NOR: 1.753.89, 2.52-8.01) or in near/intermediate activities (~3-4 h/day).
Conclusions: Although preliminary, visual environments may vary with
geography and culture. Understanding which, if any, of these differences
may contribute to differences in myopia prevalence awaits further
investigation.
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Comparison of Outdoor Exposure and Nearwork
between Children with and without Parents with
Myopia by Using Clouclip

Weizhong Lan1,2,3, Longbo Wen1,2, Yingpin Cao1,2, Yan Wu4,
Ian Morgan5, Zhikuan Yang1,2,3

1. Aier School of Ophthalmology,Central South University, Changsha,
China; 2. Aier Institute of Optometry and Vision Science, Aier Eye
Hospital Group, China; 3. Aier School of Optometry, Hubei University of
Science and Technique, Xianning, China; 4. Glasson Technology Co.Ltd,
Hangzhou, China; 5. Australian National University, Canberra, ACT,
Australia
Purpose: To investigate the visual behavior is more genetically-inherited
or environmental-affected by comparing outdoor exposure and nearwork
between children with and without myopic parents.
Methods: Eighty-two children (11.52±0.43 years) were enrolled in the
study, among whom 29 have parents with myopia. Each was requested
to wear Clouclip, a wearable device to measure working distance and
ambient illuminance, continuously for a week including 5 school days
and 2 weekend days. Parental myopia were determined by
questionnaire.
Results: During school period, there were no differences in mean daily
light intensity [1273.58(832.57, 1927.10) vs. 1245.20(865.46, 1780.67)
lux, p=0.63], time spent with light intensity>1000 lux [1.58±0.77 vs.
1.52±0.65 h, p=0.93], mean daily nearwork time [4.37±1.34 vs.
4.44±1.14 h, p=0.73], and mean daily nearwork distance [29.58(25.56,
32.11) vs. 29.10(26.46, 31.65) cm, p=0.64] between children with and
without parents with myopia. During after-school period, there were
neither differences in all metrics, except for a slight but statistically
significant difference in the mean daily nearwork time (1.70±0.94 vs.
1.87±0.95 h, p=0.04).
Conclusions: No substantial differences in outdoor exposure and
nearwork were found between children with and without myopic parents
in our samples. But given the relatively small sample size in the preset
study, future study with larger sample size is suggested.
Grant support None
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Outdoor Jogging and Myopia Progression in School
Children from Rural Beijing: The Beijing Children
Eye Study
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3. Department of Ophthalmology, Medical Faculty Mannheim of the
Ruprecht-Karls-University Heidelberg, Mannheim, Germany
Purpose: To assess the influence of an outdoor program on myopia progression
in school children.
Methods: The interventional study included 373 students aged 6-7 years
examined annually between 2012 and 2016. Between 2012 and 2013, the study
group (n=157) performed every weekday a jogging exercise for 30 minutes,
while the control group (n=216) continued their daily routine.
Results: At one year follow up, axial elongation (0.25±0.20mm v.s
0.30±0.17mm;P=0.008) and progression of myopia (-0.05±0.97D v.s 0.33±0.70D;P=0.002) were significantly lower in study group than control group.
Axial elongation was significantly different only in the non-myopic subgroup at
baseline (0.23±0.22mm v.s 0.31±0.16mm;P=0.003), while axial elongation in
myopic children at baseline did not differ between both groups (P=0.61). At one
year and two years after stop of program, axial elongation (2013 to 2014:
0.27±0.20 mm v.s 0.20±0.15 mm;P=0.001; and 2014 to 2015:0.29±0.23mm v.s
0.20±0.26mm;P=0.002) was significantly larger in study group. At 4 years after
baseline, two groups did not differ significantly in axial elongation and myopia
progression.
Conclusions: An outdoor program of 30 minutes performed for one year
temporarily reduced myopia progression in non-myopic children at baseline, with
a complete rebound effect after stop of the program in three following years.
Grant support
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Myopia and Risk Factor Exposures within
Academically-streamed Schools
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National University, Australia; 3. Zhongshan Ophthalmic Center, Sun Yatsen University, China
Purpose: To investigate the prevalence and progression of myopia in
academically-streamed schools and the relationship to known risk factors
for myopia.
Methods: Participants from the Sydney Myopia Study, in two age cohorts;
6 (n=1765) and 12 years (n=2353), had 5-6 year follow-up (51%). Of 21
secondary and 34 primary schools, 2 (n=161) and 4 were academicallystreamed (n=127), respectively. Children underwent cycloplegic (cyclo,
1%) autorefraction and risk factor data was obtained by questionnaire.
Results: In the older cohort, prevalence was 30% greater in academic
schools at baseline and follow-up (both, p<.0001), reaching 48% at 17
yrs. A similar trend was evident in the younger cohort at follow-up (28.0%
vs. 7.4%, p<.0001). Myopic shift in refraction was greater in academic
schools (both cohorts, p<.0001). In the younger cohort, those in
academic schools had more than double the rate of myopic progression
(-3.12 vs. -1.27D), although not significant (p=0.2). There was no
difference in myopic progression in the older cohort (p=0.8). Children in
academic schools spent significantly less time outdoors at baseline
(younger; p<.0001, older; p=0.04) and follow-up (both, p<.0001). Near
work time was significantly greater in academically-streamed schools at
all but, the older cohort at follow-up. Children in academically streamed
schools were more frequently of East Asian ethnicity (both cohorts,
p<.0001).
Conclusion: Academically-streamed schools promote myopia and
myopic shift in refraction. This may be further contributed by reinforcing
behaviours that are myopigenic.
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Refractive Error Change among Schoolchildren with
1-Year Tablet Computer Use as Educational Tool in
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Purpose: To investigate the longitudinal changes in spherical equivalent
(SE) refractive error among children who used tablet computer as an
educational tool in school for 1 year.
Methods: Schoolchildren who joined the “One Tablet for One Student”“
project launched by Taipei City Government had tablet computers as
educational tools in school for 1 year. Eligible participants who provided
parental consent and had at least 1-year follow up were assessed with
semiannual visual acuity testing and cycloplegic refraction.
Results: A total of 2006 schoolchildren met the inclusion criteria; and a
part of this project, 211 participants who completed at least 2-year follow
up, was shown here. The male : female ratios were 115 : 96, and the
initial mean SE was -0.14 ± 1.14 D. The 6-month rate of SE progression
before using the tablet computers as educational tools was -0.14 ± 0.44
D, and the progression rate was -0.11 ± 0.46 D during using the tablet
computer, and -0.13 ± 0.47 D after cessation of the tablet computer use;
there was no significant difference among these intervals (P = 0.842).
Fifty-nine of 211 participants were myopic (baseline SE - ≤0.5D), and
they showed significantly greater SE progression rate than those who
were non-myopic (-0.23 ± 0.51 D vs -0.07 ± 0.44 D, P = 0.026).
Conclusions: The rate of SE progression may increase during the tablet
computer use in children with myopia. When using tablet computer as an
educational tool in schoolchildren, closely monitoring may be necessary.
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Recent, but Not Past, Vitamin D Concentrations are
Associated with Myopia in Young Adulthood

Gareth Nicholas Lingham1, Kun Zhu2, David Anthony
Mackey1, Robyn M Lucas1, Wendy H Oddy3, Patrick Holt4,
Lucinda Black5, John P Walsh2, Seyhan Yazar1

1. Centre for Ophthalmology & Visual Science, University of Western
Australia, Australia; 2. Department of Endocrinology and Diabetes, Sir
Charles Gairdner Hospital, University of Western Australia, Australia; 3.
Menzies Institute for Medical Research, University of Tasmania, Australia;
4. Telethon Kids Institute, University of Western Australia, Australia; 5.
School of Public Health, Curtin University, Australia
Purpose: To investigate the association between myopia at age 20 years
and serum 25-hydroxyvitamin D [25(OH)D] concentrations, a marker of
vitamin D status, at ages 6, 14, 17 and 20 years.
Methods: Participants of the Western Australian Pregnancy Cohort
(Raine) Study had cycloplegic autorefraction at the 20-year follow-up and
serum 25(OH)D concentrations measured at the 6-, 14-, 17- and 20-year
follow-ups. Myopia was defined as spherical equivalent ≤-0.50D. Serum
25(OH)D concentrations were deseasonalised. Latent class growth
analysis was used to assign people to one of four latent classes consistently low, increasing, decreasing, or consistently high 25(OH)D
between 6- and 20-years. Logistic regression models were used to
analyse the association between myopia and 25(OH)D.
Results: Autorefraction data were available for 1317 individuals and 282
(21.9%) were myopic. After adjustment for sex, bmi, parental myopia and
studying status, Lower 25(OH)D at 17- and 20-years, but not 5- or 14years, was associated with higher odds of myopia at age 20 years (per
10nmol/L increase: OR[17-years]=0.92, 95%CI 0.85, 0.99; OR[20years]=0.88, 95%CI 0.83, 0.95). Participants in the increasing 25(OH)D
trajectory group had lower odds of myopia compared to the consistently
low 25(OH)D group (OR=0.56, 95%CI 0.33, 0.95).
Conclusions: Low 25(OH)D in later adolescence and young adulthood,
but not in childhood and early adolescence, was associated with
increased odds of myopia.
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Sleep Duration and Myopia Progression in a Fouryear follow-up of Chinese Children: The Anyang
Childhood Eye Study

Shi-Fei Wei1, Shi-Ming Li1, Luoru Liu2, He Li2, Ningli Wang1
1. Beijing Tongren Eye Center, Beijing Tongren Hospital, Beijing
Ophthalmology and Visual Science Key Lab, Beijing Institute of
Ophthalmology, Capital Medical University, Beijing, China; 2. Anyang
Eye Hospital, Henan Province, Anyang, China

Purpose: To investigate the relationship between sleep duration and
change in spherical equivalent (SE) and axial length during a 4-year
follow-up in primary school children.
Methods: This study included 2328 children (aged 7.09±0.41 years) who
completed the examination at baseline and the fifth follow-up visits. All
children underwent comprehensive ophthalmologic examinations and
standardized questionnaires including cycloplegic refraction, ocular
biometry and average sleep duration (hr/day). Myopia was defined as SE
< -0.5 D.
Results: Girls showed higher myopia progression (-2.10±1.30 vs. 1.71±1.25 D, P < 0.001) and axial elongation (1.29±0.58 vs. 1.16±0.56
mm, P < 0.001) than boys over 4 years. After stratifying the sleep
duration into tertile groups, the myopia progression (P=0.04) and axial
elongation (P=0.014) was lower in those with high time of sleep than in
those with moderate time of sleep in girls but not in boys. For children
who were not myopic at baseline, the cumulative incidence of myopia
was 45.9% after 4 years. In multiple logistic regression analysis,
incidence of myopia was not significantly associated with sleep duration
both for boys (OR, 1.010; P = 0.895) and girls (OR, 0.949; P = 0.497).
Conclusions: Myopia progression and axial elongation over 4 years were
reversely related to sleep duration in girls but not in boys. This may be
explained in part by the earlier puberty of girls.
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O-019 (Special Lecture)

Genetically Modified Animal Models of Myopia

Terri Young

University of Wisconsin-Madison Department of Ophthalmdogy and
Visual Sciences, USA
The wide variety of visual disorders and the large number of gene
mutations responsible require flexible animal model systems to conduct
research for possible causes and cures for various blinding conditions.
Vertebrate model organisms that have eyes similar to humans in structure
and function are in use to study genetic and environmental eye diseases
such as myopia. This review details the use of genetically modified
zebrafish, mice, rats and tree shrews in modeling human myopia.
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Reviewing Lens-induced Myopia in C57BL/6 Mice

Beerend Winkelman1,2, Emilie van der Sande1, Chris De
Zeeuw2,3, Caroline Klaver4,5

1. Ophthalmology, Erasmus Medical Center University, Rotterdam, The
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Institute for Neuroscience, Amsterdam, The Netherlands;
3. Neuroscience, Erasmus Medical Center University, Rotterdam, The
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University, Rotterdam, The Netherlands
Purpose: Myopia induction in mice is challenging compared to other
species. Here, we present lens-induced myopia results and review
critical steps in the experimental protocol.
Methods: In C57BL/6 mice, glass lenses (-30/-59/+37 D) were placed
over the left eye (OS), starting between P24 and P28 for the duration of 4
weeks; the right eye (OD) was used as control. Mice were housed on a
18h:6h light/dark-cycle (200 lux). Axial length (AL) was measured weekly
with SD-OCT and refractive error (RE) with photorefraction. A subset of
mice was tested with tropicamide eye drops or under anesthesia.
Results: The -30 D group showed moderate myopia induction after 4
weeks (OD: -4.5±3.4 D, OS: -16.6±2.4 D). A myopic shift relative to the
control eye was absent due to considerable variation in the RE of naïve
mice (mean±SD: -7.6±9.8 D, OS-OD, MAD: +10.8 D). Relative myopic
shift and increased AL was present in the -59 D lens group (OS-OD, RE: 5.8 D, AL: +14.1 µm, VCD: +18.9 µm). The +37 D group showed a
relative hyperopic shift (OS-OD: RE: +7.3 D, AL: +5.5 µm, VCD: +31.31
µm). Application of 1% tropicamide did not significantly affect RE (withwithout: -0.9 ± 3.04 D, P=0.77). Notably, photorefraction revealed
concentric zones of different focal lengths in the mouse eye.
Conclusions: The -59 D lenses induced a stronger myopic phenotype
compared to -30 D lenses. Use of a mydriatic agent did not affect RE, but
required adjustment for pupil size. To improve consistency, we
recommend using strict inclusion criteria, selecting mice with small
interocular differences in RE and AL.
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Differential Wavelength Cues are Essential for
Emmetropization in Tree Shrews

Timothy J. Gawne, Thomas T. Norton

University of Alabama at Birmingham (UAB), USA
Purpose: Studies in many species suggest that emmetropization
depends on the presence of a range of wavelengths. Does
emmetropization occur in light producing the same relative photon catch
as daylight in the short- and long-wavelength sensitive cones, but in a
narrow wavelength band?
Methods: 6 tree shrews were initially housed in broad-spectrum colony
lighting. 24 days after eye opening (Days of Visual Experience, DVE) we
placed them in steady ambient narrow-band cyan light (peak wavelength
505+/-17 nm). At 35 DVE, the animals were returned to colony lighting.
Non-cycloplegic refractions and axial dimensions were measured daily.
Results: Initial refractions were age-normal low hyperopia: 1+/-0.4 D. In
cyan light, they became myopic 3.7+/-0.4 D relative to age-matched
colony-reared controls. Returned to white light, the refractions rapidly
progressed towards emmetropia. Vitreous chamber depth was consistent
with the refractive changes.
Conclusions: The emmetropization mechanism in tree shrews does not
maintain emmetropia in narrow-band light. We conclude that it depends
critically on a range of wavelengths that allows it to compare the differing
focus at longer vs. shorter wavelengths produced by longitudinal
chromatic aberration. We suggest that animals exposed to narrow-band
light will give idiosyncratic results depending on the specific wavelengths
and species.
Grant support
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Effects of Myopic-astigmatic Development on
Retinal Functions in Chicken

Sonal Aswin Vyas, Yamunadevi Lakshmanan, Henry Holung Chan, Chea-su Kee

School of Optometry, The Hong Kong Polytechnic University, Hung Hom,
Kowloon, Hong Kong
Purpose:To investigate the impacts of myopic-astigmatic development on
retinal functions in chicks.
Methods: Eighteen White Leghorn chicks were randomly assigned to
wear either spherical (-10D, “LIM”“, n=10) or sphero-cylindrical lenses (6.00DS/-8.00DCx90, imposing “WTR”“ astigmatism, n=8) monocularly
from post-hatching day 5 to day 12. Both lenses imposed the same
magnitude of spherical-equivalent refractive error (SE=-10D). Refraction,
A-scan ultrasonography and MOFO mfERG were performed at P12. The
amplitudes and implicit times of the direct (DC) and induced components
(IC) were used for statistical analyses.
Results:Compared with LIM group, birds treated with optically imposed
astigmatism developed significantly less myopia (LIM = -10.32D±0.15,
WTR = -6.92D±0.69; two sample t-test, p<0.001) but greater astigmatism
(LIM = -0.30D±0.03, WTR = -3.37D±0.34; p<0.001). Although spherical
equivalent was not correlated with MOFO responses in both treatment
groups (p>0.05), the refractive astigmatism (r=0.72, p<0.05) and J45
astigmatic component (r=0.76, p<0.05) were significantly correlated with
central and mid-peripheral IC amplitudes respectively in birds treated
with WTR. This was not found in the LIM group.
Conclusion:Increasing magnitudes of experimentally induced
astigmatism was associated with reduced inner retinal responses in
chicks developing myopic-astigmatism
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The Impact of Exposure to Multiple Episodes of
Defocus on Chick Eye Growth

Pauline Kang1,2, Cindy Karouta1, Regan Ashby1,3

1. University of Canberra, ACT, Australia; 2. University of New South
Wales, NSW, Australia; 3. Australian National University, ACT, Australia
Purpose: To characterise changes in retinal Egr-1 mRNA expression in
response to repeated exposure to hyperopic and myopic defocus.
Method: 5d old chicks (n=16) were treated with -10D lenses placed in
front of the left eye only. Over 2 days of treatment, lenses were removed
for 4h during the middle of the day (12-4pm) and changes in Egr-1
mRNA levels were analysed using RT-PCR before lens removal, and
before lenses were reintroduced in front of the left eye.
Results: The first 4h of -10D lens wear caused a significant down
regulation in Egr-1 mRNA levels compared to the contralateral control
eyes (-0.68±0.07 fold change; p=0.02) and removal of lenses during the
following 4h caused a significant up-regulation (1.79±0.55 fold change;
p=0.02). On the second day of lens treatment, there was a weaker down
regulation of Egr-1 mRNA levels in the experimental compared to control
eye (-0.39±0.16 fold change; p=0.09) after 4h of lens wear, but a similar
level of up-regulation relative to the first day of treatment following 4h of
no lens wear (1.80±1.70; p=0.24).
Conclusion: The effect of hyperopic defocus on Egr-1 expression
weakened over time, while the response to myopic defocus remained
consistent. This indicates that the eye’s response to hyperopic retinal
defocus, which induces increased rates of ocular growth, weakens with
each successive day. In contrast, exposure to the inhibitory growth signal
of myopic defocus does not lose its potency over time. This result may
explain why, if given in equal amounts, myopic defocus is seen to be
more potent than hyperopic defocus.
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Amacrine Cells Expressing nNOS are Sensitive to
the Sign of Defocus in the Mammalian Retina

Sally A McFadden1, Jose R Hombrebueno1,2, Eun Jin Lee3

1. School of Psychology, University of Newcastle, Australia; 2. Centre for
Experimental Medicine, Queen’s University Belfast, Belfast, UK;
3. Biomedical Engineering, University of Southern California, Los
Angeles, CA, USA
Purpose: Ocular growth is regulated by the sign of imposed defocus and
likely involves amacrine cells. Nitric Oxide (NO) decreases dopamine
and is modulated by light. NO bio-synthesis is catalysed by neuronal
nitric oxide synthase (nNOS). In the inner retina, nNOS is expressed in 3
types of amacrine cells. We studied the expression of nNOS in these
cells during the development and recovery from myopia in guinea pigs.
Methods: Four groups of guinea pigs (n=17) were raised with a -6D lens
or a Plano lens worn on one eye from 3-16 days of age; or were first
made myopic with a -6D lens worn for 7 days, which was then replaced
with a Plano lens or not replaced for 3 days. Ocular parameters were
measured, and retinas were extracted at 16 days of age. nNOS
expressing cells were counted in immuno-labelled retinal whole mounts.
Results: Eyes wearing a -6D lens became -7.0D myopic and elongated
by 106uM relative to their untreated eyes. Eyes wearing a Plano lens did
not significantly change (-2.2D and 20um respectively). The cell density
of nNOS amacrine cells was reduced in myopic eyes, but not in Plano
eyes. Eyes that recovered from myopia developed +7.1D of hyperopia
and shrank by -123um, and the density of nNOS expressing cells was
significantly up-regulated relative to their untreated eyes.
Conclusion: One particular class of amacrine cell changes its expression
of nNOS in a bi- directional manner, being upregulated in myopic eyes,
and down regulated in hyperopic eyes in the guinea pig retina. These
sign-sensitive cells may be an essential component regulating ocular
growth.
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The Mechanism Study of Dopamine D2 Receptor
Involving The Flickering Light Induced Myopia of
Guinea Pigs

Shunmei Ji1, Xiaodong Zhou2, Jinhui Dai1

1. Eye and ENT Hospital of Fudan University, China; 2. Jinshan Hospital
of Fudan University, China
Purpose: To determine whether and how the dopamine D2 receptor
(D2R) involving the flickering light induced myopia (FLM).
Methods: 2- week old male guinea pigs were randomly assigned to
0.5mM Quinpirole-FLM (n=12), 0.25mM Spiperone-FLM (n=15), vehicleFLM (n=13), FLM-only (n=14), and normal light group (n=12),
respectively. Ocular biometric parameters were measured at the start
and the end of the treatment. Experiments of immunofluorescent and WB
targeting tyrosine hydroxylase (TH) were conducted. Also, UHPLCMS/MS was used to measure retinal Dopamine(DA) and 3,4dihydroxyphenylacetic acid (DOPAC) content.
Results: After different treatments, the refractive differences of animals in
FLM-only group became more myopic than those in normal light group
(P= 0.032). And compared with vehicle-FLM, the refractive differences of
animals in Quinpirole-FLM group became significantly hyperopic (P=
0.023). But Spiperone exerted no influence on the refractive differences
when compared with vehicle-FLM(P> 0.05). Besides, there is more retinal
DA and TH, but smaller turnover rate of DOPAC/DA in guinea pigs of
FLM- only than those of normal light group (all P< 0.05). Meanwhile,
Quinpirole decreased retinal DA levels and TH protein content, but
increased the DOPAC/DA rate (all P< 0.05).
Conclusions: Activation of DA D2R retards the process of myopia
produced by flickering light, so DA D2 receptor is involved in the process
of FLM of the guinea pigs.
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Low Dose Atropine Does Not Influence Dopamine
Release In Chickens

Kate Thomson1, Tamsin Kelly2, Regan Ashby1,3
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Atropine Distribution in the Chick Eye: Analysis
using Mass Spectrometry and Immunoassays

Muthana Harith Noori1, John R Phillips1,3, Andrew V.
Collins1,3, Janice Yeoman1, Nikita Govender1, Priyagna
Patel1, Irene Yap1, Annie Zhou1, Angus C. Grey2,3, Monica L.
Acosta1,3

1. School of Optometry and Vision Science, The University of Auckland,
Auckland, New Zealand; 2. Department of Physiology, The University of
Auckland, Auckland, New Zealand; 3. New Zealand National Eye Centre,
The University of Auckland, Auckland, New Zealand

Purpose: To develop a protocol to detect ex-vivo atropine in normal and
myopic chick eyes.
Methods: Chicks were subjected to monocular form-deprivation to induce
myopia. In vivo optical coherence tomography measurement of choroidal
and retinal thickness was obtained for the myopic and control eyes. The
eyes were injected with atropine and its concentration was determined
using the Max Signal ELISA kit. In another experiment the eyes were
exposed to 1.2 mM atropine in a physiological medium for 1, 5 or 10
minutes, and they were immediately frozen, sectioned, and analysed by
imaging mass spectrometry (IMS) using MALDI (matrix-assisted laser
desorption/ionization).
Results: No significant difference in relative choroidal and retinal layer
thickness between myopic and control eyes was apparent. The mean
amount of atropine extracted from injected eyes was 113.1 ±19.7nmol,
accounting for only 47% of the injected atropine. MALDI IMS analysis
detected atropine only in treated eyes and specifically in the retina and
choroid even after 1 minute exposure to atropine ex-vivo.
Discussion: This study is the first to clearly image atropine distribution in
the myopic chick eye. A greater distribution of atropine in the posterior
segment (especially the inner retinal layers and choroid) may suggest
that these are atropine’s binding sites during myopia control.
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Scleral Hif-1α Knock-down Shifted Refraction toward
Hyperopia in Normal Environment but Suppressed
Form-deprivation Myopia (FDM) Development in Mice

Xiangtian Zhou1,2, Qingyi Zhou1,2, Fei Zhao1,2, Jia Qu1,2
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Medical University, Wenzhou, Zhejiang, China; 2. The State Key
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Zhejiang, China

Purpose: Previous reports have shown that atropine can induce changes
in retinal dopamine levels, which may form part of its mechanism of
action. As low-dose atropine has been shown to be effective at inhibiting
myopia, we examined if dopamine release is still affected at these lower
concentrations.
Methods: Chicks (n=5 per group) were fitted with translucent diffusers to
induce form-deprivation myopia (FDM) given a 10μL intravitreal injection
of 0.015mM/0.001% w/v or 36mM/2.4% w/v atropine or left untreated.
Retinal dopamine release was measured 1 hour after treatment by
quantifying vitreal dopamine and 3,4-dihydroxyphenylacetic acid
(DOPAC) using liquid chromatography-mass spectrometry. A second set
of chicks were treated as above for 4 days to test atropine’s potency
against FDM.
Results: Both 0.015mM (-2.2D, p<0.05) and 36mM (-2.4D, p<0.05)
atropine inhibited FDM (-3.9D). FDM decreased vitreal dopamine
(p<0.000) and DOPAC (p<0.02) from control levels. Administering 36mM
atropine increased dopamine (p<0.02) and DOPAC (p<0.05) relative to
FDM only eyes. This effect was not seen in chicks treated with 0.015mM
atropine (dopamine (p=0.606) and DOPAC (p=0.055) no different to FDM
only eyes).
Conclusions: Although both doses of atropine were effective at inhibiting
FDM, dopamine release was only affected at the higher dose. This may
suggest a dose-dependent mechanistic difference.

Purpose: To determine the effects of scleral Hif-1α knockdown on
refractive development in the normal and the form deprivation (FD)induced distorted environments in mice.
Methods: To generate scleral Hif-1α knock-down mice, 4-week-old Hif1α-flox mice underwent sub-Tenon’s capsule injection of AAV8packaged Cre overexpressing vector (AAV8-Cre). Mice injected with
AAV8-packaged empty vector (AAV8-Vector) and the mice without
injection served as the controls. To determine the effect of scleral Hif-1α
knock-down on myopia development, form-deprivation (FD) was initiated
1 week after the injections and continued for the next 2 weeks. Ocular
measurements were measured before and after AAV8 injection and FD.
Results:
i) AAV8-Cre-injected eyes were more hyperopic than control eyes and
the AAV8-Vector-injected eyes. Axial length (AL) and vitreous chamber
depth (VCD) increased slightly less in AAV8-Cre-injected eyes than in
AAV8-Vector eyes.
ii) After 2 weeks of FD, myopia development was totally suppressed in
the AAV8-Cre injected group compared with the AAV8-Vector injected
group. FD-induced AL and VCD increases were also slightly lower in
AAV8-Cre+FD mice than in AAV8-Vector+FD mice.
Conclusions: These results indicate that reducing scleral Hif-1α
expression shifts refractive development towards hyperopia in a normal
environment and attenuates myopia development in an FD environment.
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Changes in Choroidal Thickness and Choroidal
Blood Perfusion in Guinea Pig Myopia

Guoyun Zhang, Sen Zhang, Xiangtian Zhou

School of Optometry and Ophthalmology and Eye Hospital, Wenzhou
Medical University, China
Purpose: To study changes in choroidal thickness (ChT) and choroidal
blood perfusion (ChBP) and the correlation between them in guinea pig
myopia.
Methods: The reliability of optical coherence tomography angiography
(OCTA) for measuring ChT and ChBP was verified after cervical
dislocation or temporal ciliary artery transection. Changes in refraction,
axial length, ChT and ChBP were measured during spontaneous myopia,
form-deprivation myopia (FDM) and lens-induced myopia (LIM), and after
4 days of recovery from FDM and LIM.
Results: In the cervical dislocation and temporal ciliary artery transection
groups, the reductions of ChT and ChBP were verified by OCTA. In the
spontaneous myopia group, ChT and ChBP decreased by 25.2% and
28.5% respectively. In FDM eyes, ChT and ChBP decreased significantly
compared to fellow eyes: (fellow vs. FDM: ChT: 76.72±9.22μm vs.
64.33±11.35μm; ChBP: 40790.92±6160.53 vs. 32448.31±5814.51), and
increased after 4 days of recovery (ChT: 78.09±11.91μm; ChBP:
39314.08±6178.08). In the LIM group, effects were similar to those in
FDM. Inter-ocular differences in ChT and ChBP were significantly
correlated in each group (FDM: R=0.75, LIM: R=0.49, p<0.001).
Conclusions: ChT and ChBP were significantly decreased in all 3 models
of guinea pig myopia, and they both increased during recovery. Changes
in ChT were positively correlated with changes in ChBP.
Grant support
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Decreased Stiffness and Increased Permeability in
Sclera of Myopic Mice

Dillon M. Brown1, Ryan Strickland2, Erica G. Landis2, C.
Ross Ethier1, Machelle T. Pardue1,2

1. Department of Biomedical Engineering, Georgia Institute of
Technology and Emory University, Atlanta, GA, USA; 2. Center for Visual
and Neurocognitive Rehabilitation, Atlanta VA Healthcare System,
Decatur, GA, USA
Research suggests that pathological scleral remodeling underlies human
myopia, altering scleral biomechanics and contributing to excessive
ocular elongation. However, it is unclear if these features occur in the
mouse model of myopia. Here, we test the hypothesis that formdeprivation myopia (FDM) alters scleral biomechanics in mice.
FDM was induced in male C57BL/6J mice (n=6) by surgically headmounting diffuser lenses unilaterally OD at P28. Autophotorefractor
measurements to confirm myopia and subsequent mechanical testing of
posterior sclera (3-step compression protocol from 5-15% strain) were
performed after 3 weeks of lens treatment. A biphasic model was fit to
determine scleral tensile stiffness and permeability at each step.
Mice had a myopic shift of -4.1±1.0 diopters (mean ± stdev). Averaged
over all strain steps, myopic sclerae were 43% less stiff (106±42 kPa vs
184±75 kPa, p<0.001) and 150% more permeable (15±18e-18 m^2 vs
6±3e-18 m^2, p=0.006) than contralateral sclerae.
Decreased scleral stiffness is a common feature of mammalian myopia
related to collagen remodeling. Scleral permeability in myopic eyes has
not previously been reported in any species, but other studies have
shown glycosaminoglycans to be decreased, which increases
permeability in other tissues. These results suggest that the sclera of
myopic mice undergoes similar changes as in other mammals.
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Two Quantitative High-frequency Ultrasound
Methods to Assess Microstructural Changes in
Guinea Pig Sclera

Jonathan Mamou1, Sally A. McFadden2, Quan V. Hoang3,4

1. F. L. Lizzi Center for Biomedical Engineering, Riverside Research, New
York, NY, USA; 2. Vision Sciences, Hunter Medical Research Institute
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NSW, Australia; 3. Singapore Eye Research Institute, Singapore National
Eye Centre, Duke-NUS Medical School, Singapore; 4. Department of
Ophthalmology, Columbia University Medical Center, New York, NY, USA
Purpose: Quantitative ultrasound (QUS) characterizes microstructure by
estimating QUS parameters from the backscattered radio-frequency (RF)
data. Quantitative acoustic microscopy (QAM) forms 2D maps of tissue
acoustical properties at micrometer resolution. QUS and QAM allow
investigating changes occurring in the sclera of myopic eyes or eyes
treated with a crosslinking agent (CXL).
Methods: Eyes were enucleated from 14-day old guinea pigs (GPs) that
were untreated (control) or had been treated by immersion in lowconcentration CXL, high-concentration CXL, or formalin. Eyes were
placed in PBS in a nearly in vivo anatomical position. 3D RF data were
collected by scanning an 80-MHz ultrasound transducer and processed
to yield six QUS parameters. T-test and ANOVA analyses were
performed.
Results: Four QUS parameters revealed statistically significant contrast
between all four groups (p<0.05) demonstrating quantitative changes in
scattering from the scleral microstructure.
Conclusions: QUS parameters are sensitive to stiffness changes related
to collagen fibril arrangements due to cross-linking. In a previous QAM
study in myopic GP eyes, statistically significant regional differences
were found between control and myopic sclera demonstrating
mechanical changes at the microscopic scale. Ultimately QUS and QAM
provide new quantitative tools to assess scleral biomechanical
properties.
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Comparison of Different Techniques to Assess the
Near Accommodation Responses

Ting Wang, Lihua Li, Kanxing Zhao

Tianjin Eye Hospital Optometric Center,Tianjin Eye Hospital, China
Purpose: To compare clinical subjective findings with objective
measurements of the accommodation response(AR) in a young
population.
Methods: Sixty-three volunteers were enrolled in this study. Subjective
findings to a 2.50D accommodation stimulus obtained with the dynamic
cross cylinder test were compared with objective measurements of the
AR obtained with an open-field infrared autorefractor under both
binocular and monocular conditions. Whether there were differences
between the dominant and non-dominant eyes were also compared.
Results: There were no differences in the AR between the dominant and
non-dominant eyes using any method (P>0.05). The AR showed a
statistical difference among the four different measurements (F=80.926;
P=0.000).
Conclusions: There are no differences in the AR between the normal
people’s two eyes.No matter using the binocular stimulus or the
monocular stimulus, the AR obtained with the subjective method is
greater than that with the objective method. Subjective method can
hardly reflect the active state of accommodation in young people’s real
reaction.

Grant support None
Conflicts of interest None

Emmetropes and Myopes Differ Little in Their
Accommodation Dynamics but Strongly in Their
Ciliary Muscle Morphology

O-035

Comparison of Binocular Imbalance in Emmetropic
and Myopic Volunteers under a Non-immersive
Virtual Reality Platform

Sandra Wagner1, Eberhart Zrenner1,2, Torsten Strasser1

Jin Zeng

Purpose: To analyze the accommodation behavior in emmetropes and
myopes regarding ciliary muscle (CM) biometry and accommodation
dynamics and their possible relationship.
Methods: Temporal CM of 18 emmetropic and 20 myopic students
(refractive error 0.03±0.30D; -2.44±1.04D) was imaged during far and
near accommodation (2.5D, 3D, 4D) using AS-OCT and CM thickness
(CMT) profiles were plotted. Refractive lens power changes for a stimulus
step change (far-near-far, 15s each; at 2.5D, 3D, 4D) were recorded via
eccentric infrared photorefraction.
Results: Myopic CMs were thinner until 1.4mm posterior to the scleral
spur (F1,144=23.390, p<0.001) and thicker than emmetropic in the
subsequent region. CMT continuously increased with accommodation in
myopes (2.5D: 33.85um, 3D: 54.53um, 4D: 63.93um), but not in
emmetropes (2.5D: 43.20um, 3D: 70.31um, 4D: 65.96um).
Accommodation only differed in the far period between the groups and
was similar in all other parameters. Refractive error and CMT were
significantly correlated. At 4D, a significant correlation between CMT and
lens changes was found (Pearson R=-0.381, p=0.018).
Conclusions: Novel continuous CMT profiles of emmetropes vs. myopes
revealed substantial anatomic differences while accommodation
dynamics only depended on refraction in one parameter. Further trials
are needed to assess whether the CM structure influences eye growth.

Purpose: To examine and compare the status of binocular imbalance
between emmetropic volunteers and myopic volunteers.
Methods: A retrospective study recruited 97 volunteers (56 emmetropia
and 41 myopia) whose uncorrected and corrected visual acuity are
better than 0.8. Binocular visual function was tested by integrated
binocular stimulation mode in a virtual reality platform. The status of
binocular imbalance, refraction, and degree of reflection measured by
Hirschberg Test, were analyzed.
Results: All volunteers were tested in the binocular integrated stimulation
mode with different contrast sensitivity and different temporal frequency.
In the stimulation mode of horizontal bar (non-foveal area of macula)
contrast sensitivity, there was no statistically significant difference
between myopic and emmetropic subjects (F=0.332, P=0.565, P>0.05).
While in the stimulation mode of vertical bar (fovea) contrast sensitivity,
the status of binocular balance between myopic and emmetropic
subjects was statistically significant (F=4.803, P=0.028, P<0.05) and
myopic subjects showed more inhibition.
Conclusions: Under non-immersive virtual reality platform, there was
significant difference in the status of binocular imbalance in myopic and
emmetropic subjects. Emmetropic volunteers showed more binocular
imbalance. Physiological binocular imbalance allows the eyes to function
alternately, helping to relieve visual fatigue. Long-term binocular fusion or
monocular inhibition is more likely to aggravate visual fatigue of one eye,
which may cause or promote progression of myopia.

1. Institute for Ophthalmic Research, University of Tuebingen, Tuebingen,
Germany; 2. Werner Reichardt Centre for Integrative Neuroscience (CIN)
Tuebingen, Tuebingen, Germany
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Early Warning Effect of Accommodative Facility in
the Occurrence of Myopia in Adolescents

Xiaoyan Yang, Lihua Li, Xiaoqin Chen, Yanglin Jiang, Yan
Wang

Guangdong Provincial People’s Hospital, China
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The Effect of Orthokeratology Compression Factor
on Ocular Higher-order Aberrations

Jason K Lau1, Stephen J Vincent2, Sin-Wan Cheung1,
Pauline Cho1

Tianjin Medical University/Clinical College of Ophthalmologyl/Tianjin Eye
Hospital, China

1. The Hong Kong Polytechnic University Hong Kong; 2. Queensland
University of Technology, Australia

Purpose: To analyze binocular vision and ocular biological parameters
among different visual acuity and refractive state groups.
Methods: We screened 15000 primary school children aged 7-12 years
in Tianjin of China. We selected 3 groups according to the visual acuity
and refractive state. Group A was 2273 children with normal vision acuity
(VA>0.7) and ametropia. Group B was 5757 children with normal vision
acuity (VA>0.7) and emmetropia( -0.75<Spherical Equivalent<0.75).
Group C was 118 children with abnormal vision acuity(VA<0.8 ) and
emmetropia. The heterophoria, stereopsis, accommodative facility, visual
fatigue score, axial length (AL), flattest keratometry (FK), steepest
keratometry (SK) and white-to-white (WTW) among groups were
analyzed. The median and interquartile range, the Kruskal-Wallis rank
sum test, and the SNK method were used to do the statistical analysis.
Results: There was no significant difference of heterophoria, FK and
WTW among 3 groups (P >0.05). There were significant differences of
stereopsis, monocular and binocular accommodative facility, visual
fatigue score,AL and SK among 3 groups (P<0.001).[Conclusions] Group
C have poorer stereopsis, monocular and binocular accommodative
facility and higher visual fatigue scores than the other 2 groups. These
show that children with poor accommodative facility have poor visual
acuity, poor stereopsis and visual fatigue although they have no
refractive error. We can also infer that the decline of accommodative
facility may be an early warning of onset of myopia.

Purpose: To examine the effect of different orthokeratology (ortho-k)
compression factors (CFs) on higher-order aberrations (HOAs).
Methods: Ortho-k lenses of different CFs (0.75 and 1.75 D) were
randomly assigned to each eye of young myopic subjects (age: 6-<11
years; myopia: 0.50-4.00 D). Measures of HOAs were obtained weekly for
one month and analysed over a 5-mm pupil using a 6th order Zernike
polynomial expansion. Changes in Zernike coefficients and root-meansquare (RMS) values for spherical, comatic, and total HOAs, were
examined with mixed linear models. Relevant Zernike coefficients
(significant in linear models) were also considered for simple correlations
with the reduction in spherical equivalent refraction (SER).
Results: Twenty-eight subjects (median [range] age: 9.3 [7.8-11.0] years;
mean SER: -2.10+/-0.58 D) were analysed. At the one-month visit, no
significant interocular difference in the reduction of SER was observed
(mean difference: 0.22+/-0.69 D, p=0.10). Eyes with increased CF
showed greater positive shifts in Z(4,0), RMS for spherical aberrations,
and total HOAs (all p<0.05). A positive correlation was found between
the increase in Z(4,0) and the reduction in SER in eyes with increased CF
(r=0.69, p<0.001).
Conclusion: Increased CF (1.75 D) significantly increased spherical
aberration, despite no observed interocular difference in SER reduction.
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Clinical Observation of Effect of Long-term Overnight
Wearing of Orthokeratology Lenses on Myopia
Progression and Ocular Safety in Adolescents

Yin Yang1,2, Zhaoxi Yang1,2, Zhengzheng Wu1,2, Dongfeng
Li1, Bo Zhao1

1. Department of Ophthalmology, Sichuan Provincial People’s Hospital,
China; 2. Medical College, University of Electronic Science and
Technology of China, China
Objective: To investigate effect of long-term (4.5-5 years) overnight
wearing of orthokeratology lenses on myopia progression and ocular
safety in adolescents.
Methods: 40 eyes with myopia who underwent orthokeratology in our
hospital in August 2013 were selected. The average age was
(10.99±1.43) years and the average equivalent spherical lens (3.46±1.85) D. The average follow-up period was (4.76± 0.23) years. All
the 40 eyes received examinations before wearing orthokeratology lenes,
wearing 1 day, 1 week, I month and every 3 months after then, included:
(1) vision acuity (2) slit lamp (3) corneal topography. IOL Master was
tested every 6 months, corneal endothelial cell counting, tear secretion
test and intraocular pressure were added every 1 year of wearing.
Results (1) The average axial growth was (0.20 ± 0.019) mm/per year,
with a total axial growth of (0.95 ± 0.009) mm in (4.76 ± 0.23) year;(2)
The visual acuity was 0.86±0.13; (3) The incidence of SPK was 35%; (4)
The incidence of lens deviation was 15%;(5) There was no statistically
significant change in the corneal endothelial cell count (P=0.59), results
of tear secretion test (P=0.59) and IOP (P=0.88). Conclusions To some
extent, the results of our study supported the myopia control effect and
eye safety of long-term wearing orthokeratology lenses.
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Comparison of Myopia Progression between Children
Wearing Three Types of Orthokeratology (Ortho-K)
Lenses and Children Wearing Single Vision Glasses

Yo Nakamura1, Osamu Hieda1, Isao Yokota2, Chie
Sotozono1, Shigeru Kinoshita3, Takashi Fujikado4, Tetsuro
Oshika4, Takahiro Hiraoka4, Satoshi Hasebe4, Kyoko OhnoMatsui4, Satoshi Ishiko4, Hidemasa Torii4

1. Department of Ophthalmology, Kyoto Prefectural University of
Medicine, Japan; 2. Department of Biostatistics, Hokkaido University,
Japan; 3. Department of Frontier Science and Technology for
Ophthalmology, Kyoto Prefectural University of Medicine, Japan; 4. MultiCenter Clinical Trial of the MyoVision Study Group, Japan
Purpose: To evaluate factors related to myopia progression in children wearing
orthokeratology (ortho-k) lenses or single vision glasses (SVG) for 2 years.
Methods: This study involved 101 children [41 boys, 60 girls; mean age: 9.3 years;
mean refractive error (RE): -3.36 diopters (D)] wearing SVG who participated in the
multi-center Myovision Study and 59 children (31 boys, 28 girls; mean age: 9.1
years; mean RE: -3.37D) wearing 3 ortho-k lens types [Menicon Z-night (19), αOrthoK (19), and Emerald (21)]. In the ortho-k patients, last examination was
performed at ≥3-weeks post lens-wear discontinuation. Multiple regression
modeling was used to derive a weighted relationship between RE change and 6
factors (correction method, previous age, previous RE, previous axial length,
follow-up period, and sex). As the same methods, we investigated the relationship
between RE change and 6 factors including 3 ortho-k lens corrections.
Results: Related influence factors were correction method (0.85D myopia
reduction in the ortho-k group, p<0.0005), previous age (0.16D myopia reduction
in young-age patients, p<0.0005), and previous RE (0.12D myopia reduction per
1D myopia, p<0.001). No relationship was found between RE change and ortho-k
lens type.
Conclusions: For 2 years, 0.85D suppression of myopia progression was
confirmed in myopic children wearing ortho-k lenses compared to SVG.

60

Grant support None
Conflicts of interest
Chie Sotozono: [F]Santen Pharmaceutical Co.,Ltd. [P}
Shigeru Kinoshita: [F]Santen Pharmaceutical Co.,Ltd.,Senju Pharmaceutical
Co.,Ltd.,Otsuka Pharmaceutical Co.,Ltd, Cowa Pharmaceutical Co.,Ltd [P}
Takashi Fujikado: [F] Nidek Co.,Ltd.
Tetsuro Oshika: [F]Santen Pharmaceutical Co.,Ltd.,Tomey Corporation
Takahiro Hiraoka: [P}
Kyoko Ohno-Matsui: [F]Santen Pharmaceutical Co.,Ltd.,Senju Pharmaceutical
Co.,Ltd., Novartis Pharma K.K.,Alcon Inc.,Bayer Pharmaceutical Co.,Ltd
Satoshi Ishiko: [P}
Hidemasa Torii: [F]Xerox Co.,Ltd.”

O-039

Comparisons of the Myopia Control Effects of
Standard Design and Toric Design Orthokeratology
Lenses

Zhao Chen1,2,3, Lun Pan2, Haoran Wu1,2, Weizhong Lan1,2,3,
Zhikuan Yang1,2,3, Xiaoning Li1,2,3

1. Aier School of Ophthalmology, Central South University, China; 2. Aier
Institute of Optometry and Vision Science, Aier Eye Hospital Group,
China; 3. Aier School of Optometry, Hubei University of Science and
Technology, China
Objective: To compare the myopia control effect of standard design and
toric design orthokeratology lenses and analyze whether toric design has
advantages in myopia control.
Methods: A retrospective study. There are three manufacturer’s lenses:
Dreamlite (A), Hiline (B), Lucid(C). Each brand was divided into two
groups. Group 1 wears standard design and Group 2 wears toric design
lenses. We enrolled 1769 subjects (aged 9-14 years, mean age
11.16±1.95 years) with myopia of 1.00 to 6.00 diopters (D). The changes
of axial length were mainly compared. Independent sample t-test and
chi-square test were used for comparison. The unbalanced baseline data
were analyzed by linear regression equation.
results: Patients were divided into A1(n=147), A2(n=49), B1(n=917),
B2(n=98), C1(n=348) and C2(n=210) groups. Baseline of axial length
were 24.82±0.88mm, 25.33±0.90mm, 24.89±0.88mm , 25.19±0.86mm ,
25.10±0.88mm , 25.06±0.84mm. Axial length growth after 1.5 years were
0.23 ± 0.34mm, 0.22±0.38mm, 0.23±0.38mm, 0.26±0.47mm,
0.21±0.30mm and 0.21±0.37mm. After linear regression correction, it
was found that the axial growth of toric design in Brand A and Brand B
was larger than that of standard design (PA=0.019, PB=0.002). There
was no significant difference between standard design and toric design
in Brand C.
Conclusion: Toric design does not achieve better myopia control than
standard design. From the perspective of myopia control, both designs
seem to work equally for patients with critical indications.
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Influence of Change to Orthokeratology Induced
Treatment Zone Diameter and Pupil Diameter on the
Optics of the Cornea

Paul Gifford, Michael Tran, Courtney Priestley, Vinod
Maseedupally, Pauline Kang
University of New South Wales, Australia

Purpose: To investigate how altering orthokeratology (OK) treatment zone
diameter (TZD) and pupil size alters corneal focus.
Methods: Subjects were fit with OK lenses in standard (control) design
and a test design previously shown to reduce TZD. Both were worn
overnight in random order for 1wk. Corneal topography (CT) was
captured at the start (BL) and end (D7) of each lens wear period.
Horizontal TZD and corneal wavefront aberrations were modelled at the
focus that minimised optical path distance (OPD) centrally and along the
horizontal meridian 10;20;30&35° either side of centre, at 2-7mm (1mm
step) pupil diameters.
Results: CT from one eye from 16 subjects was analysed. Myopia was
reduced by 2.1±1.0D (control) and 2.3±1.3D (test), with no difference
between designs (p=0.27). TZD from the test design was 0.9mm smaller
(p<0.05). Changes in central spherical aberration from BL-D7 were more
positive in test vs control at 2-4mm pupils (p<0.05). Least OPD focus was
shorter (more positive power) in test vs control at nasal 20° locations for
2-4mm pupils only (p<0.05). Central effective myopic correction was
reduced in test vs control design at 5-7mm pupils (p<0.05).
Conclusions: Reducing TZD in OK provides beneficial corneal focus
properties for myopia control, but only for pupil diameters less than 5mm
diameter, and had detrimental central refractive effect at 5-7mm pupils.
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A Pilot Study Comparing CRT Orthokeratology
Lenses with Two Different Treatment Zone Sizes

Maria Liu, Sarah Kochik

UC Berkeley, School of Optometry, USA
Purpose To compare CRT lens with a 6mm optic zone diameter (OZD) to
a novel design with a 5mm OZD in the effectiveness of corneal molding,
the post-treatment topographical changes, and visual performance.
Methods This was a subject-masked, prospective randomized crossover
study. 5 subjects were randomly allocated to wear one design for one
month in both eyes, then switched to the alternate design after a
complete washout. Autorefraction (AR), manifest refraction, VA, and
corneal topography were measured at each visit and IOP as well as pupil
size were measured at baseline. Results Unaided VA was similar with
6mm OZD and 5mm OZD lenses (-0.012 LogMAR vs -0.020 LogMAR,
respectively). Residual on-axis AR was slightly more hyperopic in 5mm
OZD than the 6mm OZD (+0.45 D vs -0.30 D respectively). Contrast
sensitivity was slightly better for the 5mm than the 6mm OZD (1.76 vs.
1.59, respectively). The high-spatial frequency cutoff was identical for
both lenses (≥27.2 cpd). Four out of five subjects reported better
subjective visual performance in the 5mm OZD lens. Conclusion Smaller
OZD resulted in a smaller but statistically insignificant treatment zone.
While unaided visual acuity was slightly better for 6mm OZD, other
measures of optical quality were slightly better with 5mm OZD, likely due
to more uniform molding of central cornea.
Grant support
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Anatomic Factors Contributed to Choroidal
Thickening after Orthokeratology: Evidence from
Image Binarization of SD-OCT

Jinyun Jiang, Zhouyue Li, Yin Hu, Dongmei Cui, Liying He,
Xiao Yang

State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center,
Sun Yat-sen University, Guangzhou, China

Purpose: To analyze which choroidal factors contributed to the changes
in choroidal thickness (ChT) and their associations with axial length (AL)
elongation after orthokeratology.
Methods: Forty subjects aged from 8 to 15 years were enrolled: 23 OrthoK and 17 spectacles. AL and OCT scan were conducted at baseline, 1-,
6-, 12- and 13-month visits. A modified binarization technique for OCT
images was used to analyze the choroidal factors. (Clinical study
registration no.: ChiCTR-IPR-14005505).
Results: Ortho-K eyes exhibited significant increases in both the
choroidal luminal area (LA) (change, 0.07±0.11 vs. -0.11±0.12mm2,
P<0.01) and stromal area (SA) (change, 0.05±0.05 vs. -0.07±0.12mm2,
P<0.01) from baseline along with a slower AL growth (0.17±0.16 vs.
0.34±0.23mm, P=0.008) compared to control eyes during 12 months.
After cessation for 1 month, LA (change, -0.07±0.09mm2, P=0.001)
significantly decreased, while the SA remain unchanged (change,
0.02±0.05mm2, P=0.105) from baseline in Ortho-K. Both the 1-month
changes in SA and LA were significantly related to the 13-month AL
changes after adjustment for age and gender (both P<0.01) in Ortho-K.
Conclusion: Significant differences were found in choroidal thickening
and AL growth between Ortho-K and spectacle. The thickening in both
the choroidal LA and SA may contribute to a slowing of AL growth during
Ortho-K in childhood.
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Atropine Combined with Orthokeratology (ACO) in
the Treatment of Myopia: Change of subfoveal
choroidal thickness (SFChT)

Wenchen Zhao, Zhouyue Li, Wen Long, Jinyun Jiang,
Weiyin Chen, Xiao Yang

State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center,
Sun Yat-sen University, China
Purpose: To analyze the change in SFChT of myopic children treated with
0.01% atropine combined with orthokeratology (OK).
Methods: Children aged 8 to 12 years with myopia of -1.00 to -6.00 D
were randomly assigned into 4 groups. Data of 121 subjects who had
completed the one-month visit was analyzed. 30 subjects were treated
with OK lenses combined with 0.01% atropine solution (ACO), 27 with OK
lenses alone, 34 with 0.01% atropine solution and 30 with placebo
solution. The SFChT was measured at baseline and one-month visit.
(Clinical study registration no.: ChiCTR1800015541).
Results: No significant differences in baseline data were found between
the 4 groups. The mean SFChT change at one-month was 12.28 ±
13.05μm, 10.76 ± 11.18μm, 5.09 ± 8.20μm and -5.20 ± 11.54μm in the
ACO, OK, atropine and control groups, respectively (P<=0.001 for
intervention groups and P=0.020 for the control group). Change of
SFChT was significantly different between 4 groups (P<0.00 for all
groups, P=0.002 between the ACO and the control group; P=0.005
between the OK and the control group; P>0.050 between other groups).
Conclusion: Both OK and atropine treatment induced significant
choroidal thickening in one month. Further results of this longitudinal
study are required to determine the therapeutic effect of combination of
OK and atropine in slowing eye growth of myopic children.
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Optical and Neural Contribution in the Peripheral
Retina to Myopia Control

Geunyoung Yoon, Yifei Wu, Qiuzhi Ji, Jiakai Lyu

Flaum Eye Institute, The Institute of Optics, University of Rochester,
Rochester, NY, USA
Purpose: To test the hypothesis that through-focus characteristics in
optically induced blur orientation and neural anisotropy in the peripheral
retina could play an important role in myopia control.
Methods: A custom-built wide-field scanning wavefront sensor was used
to measure the eye’s aberrations (n=5) with monofocal and bifocal SCLs
across the peripheral retina ranging ±30° horizontal, ±15° vertical
and ±20° oblique meridians. The measured aberration was then used to
calculate the through focus modulation transfer function at different
retinal eccentricities to characterize changes in blur orientation. An
adaptive optics vision simulator that allows us to measure neural
functions after fully correcting the eye’s aberration. High contract visual
acuity and neural contrast sensitivity with two orthogonal orientation
gratings were measured.
Results: At 25° eccentricity, a slight mean myopic shift (0.32D) in Zernike
defocus was found with the bifocal SCL compared to the monofocal SCL.
Vertical astigmatism was reduced by the bifocal SCL (bifocal: 0.39 µm vs
mono 0.97µm) while horizontal coma was increased (bifocal 0.62 vs
mono 0.02µm). Overall, higher-order aberrations with the bifocal SCL
were 1.4 times higher than the monofocal SCL at 0°. This difference was
increased up to 2.2 times at 30°. The increase in the aberration with the
bifocal SCL increased depth of focus and reduced a rate of change
through focus in blur orientation significantly at 20° to 30° by 14 to 33%.
High contrast visual acuity at 20° was not improved by the full correction
of peripheral aberrations and remained poor. However, neural contrast
sensitivity with the vertical grating was 1.48 times better than that with
horizontal grating, indicating the anisotropic property of neural sensitivity
in the peripheral visual field.
Conclusions: Together with the peripheral neural anisotropy, we propose
that a reduction in the blur orientation anisotropy is a potential
mechanism underlying myopia control with bifocal or multifocal optics.
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Central and Peripheral Visual Quality and
Accommodation with Multifocal Contact Lenses

Linda Lundstrom1, Petros Papadogiannis1, Shrilekha
Vedhakrishnan2, Dmitry Romashchenko1, Britta Persson3,
Anna Lindskoog Pettersson3, Susana Marcos2

1. Applied Physics, Royal Institute of Technology (KTH), Stockholm,
Sweden; 2. Laboratory of Visual Optics and Biophotonics, Instituto de
Optica “Daza de Valdes”, Consejo Superior de Investigaciones
Cientificas, Spain; 3. Clinical Neuroscience, Karolinska Institutet,
Stockholm, Sweden

Purpose: Fitting multifocal contact lenses is one of the most popular
optical myopia control interventions. However, multifocality affects visual
quality over the field and may influence accommodation. This study
therefore investigates the short-term effect of multifocal lenses on central
and peripheral vision.
Methods: Two multifocal contact lens designs were measured and
compared to monofocal spectacles: Acuvue Moist (center-near design)
and MiSight (center-distant design). Foveal high and low contrast visual
acuity as well as accommodation response, range, and facility were
measured. Measurements of 10% contrast visual acuity and image
quality were also performed in the 20° nasal visual field. Eight myopic
pre-presbyopic adults completed the study.
Results: Acuvue Moist reduced accommodation as well as high and low
contrast visual acuity in the fovea. There were almost no foveal
differences between MiSight and spectacles, although MiSight tended to
change astigmatism during accommodation. Peripheral low contrast
visual acuity was on average slightly worse for MiSight compared to
spectacles and Acuvue Moist.
Conclusions: In spite of that the subjects reported reduced contrast and
in some cases double vision with the MiSight lenses, those lenses
produced similar foveal vision results as monofocal spectacles. However,
the contrast reduction affected peripheral vision.
Grant support
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Accommodation Response with Multifocal Contact
Lenses in Non-presbyopic Subjects

Martin Loertscher, Chloe Gerber, Fritschi Aline

The Adaptation and Acceptance of Defocus
Incorporated Multiple Segments (DIMS) for Chinese
Adolescents

Yiqiu Lu1,3, Zhenghua Lin1,3, Longbo Wen1,3, Wenyu Gao2,3,
Lun Pan3, Xiaoning Li2,3, Weizhong Lan1,2,3, Zhikuan
Yang1,2,3

1. Aier School of Ophthalmology, Central South University, China; 2. Aier
School of Optometry, Hubei University of Science and Technology,
China; 3. Aier Institute of Optometry and Vision Science, Aier Eye
Hospital Group, China
Purpose: To investigate the adaptation and acceptance of a novel
spectacle lens design.
Methods: Twenty adolescents were recruited to wear Defocus
Incorporated Multiple Segments (DIMS) lenses and single vision (SV)
lenses in a random sequence. For each type, high and low contrast
central distant visual acuity, high contrast near visual acuity through midperipheral zone of the lens were measured at both standard (500 lux)
and dim (50 lux) ambient illuminance after 30 minutes’ and a week’s
wearing of the lens. A self-developed questionnaire was applied to
evaluate the visual discomfort. All quantitative data were analyzed by
paired t-test, while qualitative data were analyzed by chi-square test or
Wilcoxon signed-rank test.
Results: Central vision was not affected by DIMS compared with SV in all
circumstances (all P>0.05). However, the near visual acuity was found to
reduce by approximately half line in two out of four quadrants (500 lux;
P<0.05) and in three quadrants (50 lux; P<0.05) for DIMS. Mid-peripheral
blurred vision was the main visual symptom which occurred only once or
twice a day.DIMS lens obtained 90% of preference option by adolescent
subjects.
Conclusion: The mid-peripheral vision through DIMS lens was slightly
affected compared with single vision lens. Otherwise, DIMS lens received
good tolerance and acceptance by the Chinese adolescent samples.
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Measured and Predicted Axial Elongation in the
MiSight Clinical Trial

Paul Chamberlain1, Baskar Arumugam1, Mark Bullimore2

University of Applied Sciences and Arts Northwestern Switzerland,
Switzerland

1. CooperVision R&D, Pleasanton, California, USA; 2. University of
Houston, College of Optometry, USA

Purpose: To investigate the accommodation response in young myopic,
non-presbyopic patients focusing on a near target in 40 centimetre
wearing either multifocal contact lenses or monofocal distance correcting
contact lenses.
Methods: Twenty-one myopic participants were fitted with monofocal
distance corrected contact lenses (Cooper Vision Proclear) and
multifocal contact lenses with a near addition of 2.50 dipters (Cooper
Vision Proclear multifocal Distance centre). With binocular
photoretinoscopy (plusoptix, Germany) the accommodation response
was obtained consecutively while wearing monofocal contact lenses and
while wearing multifocal contact lenses. Examiner and participant were
masked and were not informed which lens was tested.
Results: Our participants mean age 23.57 ± 2.59 years, showed with
both types of contact lens less accommodation as the theoretical 2.50 D.
Accommodation with the monofocal lenses was 1.94 ± 0.55 D and with
the multifocal lenses 1.45 ± 0.50 D respectively. The difference of 0.48 D,
95% CI (0.34, 0.63), was significant t (20) = 7.071, p 0.001.
Conclusion: Distance centre multifocal contact lenses are used to expose
the retina to simultaneous myopic defocus. As the defocus zone is partly
used as an accommodation substitution it can be hypothesised that it is
more on on-axis simultaneous defocus rather than an off -axis
simultaneous defocus.

Purpose: Previously we have reported a 3-year trial in children comparing
myopia progression between MiSight 1 Day (M1D) soft contact lens and
Proclear 1 Day (control). Here we present additional annual data beyond
3 years.
Methods: Myopes (8-12 years) were randomized to M1D or Proclear (Part
1). After 3 years, Proclear wearers (n=52) were refitted to M1D. The
established M1D wearers (n=56) continued with M1D. All subjects will be
followed, unmasked, through 6 years. In the absence of a concurrent
control group, a virtual control group was created based on Brennan et
al. (AAO 2018). Estimated annual axial elongation (EAE) was modelled
using age and ethnicity data from our control cohort. This EAE was
compared to measured annual axial elongation (MAE) for all subjects that
completed Part 1 of the study.
Results: The model agreed with the control group for annual axial length
growth for 3 years (EAE vs MAE: Yr1 = 0.24 vs 0.24 mm; Yr2 = 0.45 vs
0.46 mm; Yr3 = 0.62 vs 0.62 mm). The 3-year predicted treatment effect
is 0.32 mm, matching the measured effect of 0.32 mm. For year 4, The
same model predicts 0.15 mm elongation for the virtual P1D group,
0.08mm greater than the established M1D group MAE of 0.07 mmextending the treatment effect above 0.40 mm. The estimated year 4
treatment effect for new M1D group was 0.06mm.
Conclusion: Using this virtual control group, it can be predicted that M1D
contact lenses continue to slow axial elongation through four years of
wear and thus cumulates myopia control effect. The model also predicts
effectiveness in newly treated subjects.
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Efficacy of Myopia Control Contact Lenses (BHVI
Extended Depth of Focus Contact Lens and MiSight)
in a Contralateral Study Design

Padmaja Sankaridurg, Rebecca Weng1, Weizhong Lan3,
Fabian Conrad1,3, Ravi Bakaraju1,3, Thomas Naduvilath1,2

1. Brien Holden Vision Institute, Australia; 2. School of Optometry and
Vision Science, University of New South Wales, Australia; 3. AIER hospital
network, Changsha, China
Purpose:To determine the effectiveness of myopia control contact lenses (CL)
using a contralateral study design.
Methods: Prospective, 12 month, randomised clinical trial of 95 children
(10.8 ± 1.5; 7 to 14 yrs) with myopia (-1.99± 0.68D; -0.71 to -3.68D) assigned
to 3 groups: Group I: bilateral single vision CL (n=30); Group II: contralateral
single vision CL versus MiSight (n=31); and Group III: contralateral single
vision CL versus BHVI extended depth of focus CL; n=34. Spherical equivalent
(SE) refractive error was determined using cycloplegic autorefraction at
baseline and 6 monthly intervals. Axial length (AL) measurements were
conducted at baseline and 3 monthly intervals. In Groups II and III, there was
a cross-over of the test and control CL between eyes after six (6) months and
CL wear continued for further 6 months. Change in SE and AL was analysed
for the first and second 6 month periods (herein referred to as first and second
period). Differences in progression over time and between CL types were
analysed using paired t-test. Significance was p<0.05.
Results: For Group I, changes in SE and AL for the first and second periods
were -0.41 ± 0.28D/0.13 ±0.09mm and -0.25±0.27/0.16±0.09mm. In
comparison, change in SE and AL for MiSight versus controls in Group II was 0.23 ±0.33/0.08±0.08 versus -0.38 ± 0.27D/0.16 ±0.10mm for first period and 0.18 ±0.17/0.08±0.07 versus -0.26 ± 0.18D/0.14 ±0.08mm for the second
period. Change in SE and AL in Group III, i.e. BHVI EDOF versus control eyes
was -0.26 ±0.26/0.06±0.09 versus -0.42 ± 0.22D/0.15 ±0.07mm for the first
period and -0.11 ±0.20/0.05±0.09 versus -0.30 ± 0.15D/0.16 ±0.09mm for the
second period. The paired contralateral efficacy in slowing myopia with
MiSight was not different to BHVI EDOF for both SE and AL (p=0.12, p=0.28).
Considering changes in AL alone and across both the first and second
periods, 84% and 97% of MiSight and EDOF CL wearing eyes progressed ≤
than their contralateral control eyes (p=0.11).
Conclusions: With bilateral wear of single vision CL, change in SE was slightly
less over the second compared to first period but change in AL was similar
between the two periods. Change in SE and AL with contralateral wear of
single vision CL was similar to that of bilateral wear of single vision CL. Both
BHVI EDOF and MiSight contact lenses were effective in slowing eye growth in
the majority of eyes and significantly, the reduction in progression was similar
between the two CL.
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Current and Emerging Pharmaceutical Interventions
for Myopia

Kritchai Vutipongsatorn1, Tae Yokoi2, Kyoko Ohno-Matsui2
1. Department of Medicine, Imperial College London, UK; 2. Department
of Ophthalmology and Visual Science, Tokyo Medical and Dental
University, Japan

Purpose: To summarise the pharmaceutical interventions for myopia at
clinical and pre-clinical stages in the last decade and discuss challenges
for pre-clinical drugs to progress to clinical trials.
Methods: A literature review was performed to identify all clinical trials
and pre-clinical studies from 2008-2018 involving pharmaceutical agents
and myopia progression.
Results: 20 trials were identified: 13 active, 5 completed and 2 with
unknown status. Atropine and 7-methylxanthine were effective while other
agents such as ketorolac tromethamine, riboflavin and BHVI2 (an
experimental drug) are being investigated. In animals, 30 pharmaceutical
interventions significantly reduced myopia progression and were
classified into 6 categories based on the proposed mechanisms of
myopisation: anti-muscarinic, dopaminergic, anti-inflammatory,
intraocular pressure lowering, natural extracts and miscellaneous.
However, several drugs were injected intravitreally or subconjunctivally.
Conclusions: The invasive nature of some pre-clinical agents prevents
their advancement towards clinical trials. Nonetheless, they provide
valuable insight into the poorly-elucidated process of myopisation.
Atropine remains the most well-studied and effective drug while others
are being investigated. Future pre-clinical interventions should be
studied in combination with atropine to optimise the treatment of myopia.
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Myopia Controle for Europeans: Evidence-based
Protocol

Caroline C.W. Klaver1,2, Jan Roelof Polling1

1. Erasmus Medical Center, The Netherlands; 2. Optometry and
Orthoptics, University of Applied Science, Utrecht, The Netherlands
Purpose: Treatment options for myopia control in children with
progressive myopia are emerging. Clinicians and eye care providers are
implementing these into clinical practice, but standard of care is lacking.
We have developed a protocol for myopia control incorporating all
scientific evidence.
Protocol: Target for myopia control are axial length and refractive error.
Children are examined every 6 months. Before intervention, risk factors
as outdoor exposure and myopia family history are assessed, children
are fully examined, and axial length is plotted on the growth curve
(Tideman et al. Acta Ophthalmol 2018) to identify expected growth and
risk of high myopia. First, lifestyle recomendations including 2 hours daily
outdoor exposure are provided. Children who present with axial length on
the 75th percentile or more on the growth chart receive an initial
treatment of atropine eye drops 0.5%, and they receive multifocal
pheochromatic glasses to compensate for side effects. Children below
the 75th percentile are started on low dose atropine, ortho-K, or
multifocal lenses in accordance with the wishes and feasibility of the
patient and parents. When no decline of progression (with shift to lower
percentile on the growth chart) is observed under the initial treatment,
treatment is altered to a higher dose of atropine, or a combination of
optical and pharmaceutical interventions.
Treatment success: Applying this protocol to 300 children in the clinic,
we achieved 70% reduction of myopia progression; 72% managed to
stay on the myopia control regimen for at least 3 years.
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Two-Year Clinical Trial of the Low-concentration Atropine
for Myopia Progression (LAMP) Study: 0.05% atropine
remained the optimal concentration for myopia control

Jason C.S. Yam

Department of Ophthalmology and Visual Sciences, Chinese University of
Hong Kong, Hong Kong
Purpose: The ATOM 2 study demonstrated a significantly better efficacy of
0.01% atropine during the second year when compared with the first year. In
this study, we aimed to evaluate the efficacy and safety of 0.05%, 0.025%,
and 0.01% atropine over a 2-year period to determine which is the optimal
concentration for longer-term myopia control.
Design: A randomized, double-masked trial, extended from the LowConcentration Atropine for Myopia Progression (LAMP) study.
Participants: The children originally randomized to receive atropine 0.05%,
0.025%, 0.01%, or placebo once daily in both eyes in the LAMP study phase
1 were invited to join this extended trial (phase 2). Finally, 383 children who
completed 1-year follow up in phase 1 were enrolled.
Methods: In phase 2, children of the placebo group in phase 1 were
switched to receive 0.05% atropine from the beginning of the second year
follow up, while those in the 0.05%, 0.025%, and 0.01% atropine groups
remained the same regimen for two years. Cycloplegic refraction (spherical
equivalent, SE), axial length (AL), accommodation amplitude, pupil
diameter, and best-corrected visual acuity were measured at 4-month
interval. A questionnaire for quality of visual function was administered at the
end of the second year. Generalized estimating equations (GEEs) were
used to adjust the inter-eye interaction.
Main outcome measure: Changes in SE and AL, and their differences
among groups.
Results: Over the 2-year period, the mean SE progression was 0.55±0.84D,
0.85±0.73D, 1.11±0.86D, and 0.99±0.79D in 0.05%, 0.025%, 0.01%
atropine, and switch-over groups, respectively, with mean AL increase by
0.39±0.34mm, 0.50±0.33mm, 0.58±0.39mm, and 0.58±0.33mm. Comparing
with the first year, the second-year efficacy of 0.05% and 0.025% remained
similar, but mildly improved in the 0.01% atropine group. For the phase 1
placebo group, the myopia progression was significantly reduced after
switching to 0.05% atropine (SE change 0.16D at second year vs 0.79D at
first year, p<0.001; AL change 0.15mm at second year vs 0.41mm at first
year, p<0.001). Accommodation loss, change in pupil size, vision acuity,
and vision-related quality of life in all concentrations remained similar to the
first year results. All concentrations remained well tolerated during the 2year period.
Conclusions: Over two years, atropine eye drop at 0.05% is the optimal
concentration that has been tested for slowing myopia progression.
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The Efficacy of 0.01% Atropine Ophthalmic Solution
for Controlling the Progression of Childhood Myopia
(ATOM-J) - randomized controlled trial

Osamu Hieda1,2, Takahiro Hiraoka2, Satoshi Hasebe2,
Satoshi Ishiko2, Hidemasa Torii2, Takashi Fujikado2,
Hiroshi Takahashi2, Shiro Tanaka3, Donald Tan4, Shigeru
Kinoshita1,2

1. Kyoto Prefectural University of Medecine, Japan; 2. ATOM-J Study
Group; 3. Kyoto University, Japan; 4. Singapore National Eye Center,
Singapore

Purpose: Previous studies reported that progression of myopia in school
children is suppressed at low concentrations (0.01% to 1.0%) of atropine
with nonselective antimuscarinic activity, but evidence for a long-term
use is limited.
Methods: The efficacy and safety of 0.01% atropine (once-daily presleeping instillation for 24 months) were examined in a multicenter,
double-blind, randomized placebo-controlled trial of children with
mild/moderate myopia in Japan (UMIN000018041). The primary outcome
was changes in spherical equivalent (SE) at 24-month, and secondary
outcomes were changes in axial length (AL), intraocular pressure (IP),
and pupil diameter (PD).
Results: We enrolled 171 children at 7 hospitals and randomly assigned
85 children to the atropine group (1 child withdrew) and 86 patients to
the placebo group (2 children withdrew). Compliance rates were higher
than 80% for 24-month. Least squares means (95% confidence intervals)
of changes in SE and AL were -1.26 D (-1.35 to -1.17) and 0.63 mm (0.59
to 0.67), respectively, in the atropine group and -1.48 D (-1.57 to -1.39)
and 0.77 mm (0. 73 to 0.81), respectively, in the control group (p
<0.001). There were no significant differences in IP and PD. There were
not serious adverse events.
Conclusions: We conclude that 0.01% atropine for 24-month is effective
and safe for the prevention of childhood myopia progression.

O-055

The Efficacy and Safety of Topical 0.01% Atropine in
Controlling Near-work Induced Transient Myopia

Lei Guo1, Liying Fan2, Jun Tao2, Rui Hua1, Qiang Yang3

1. First Hospital of China Medical University, China; 2. Department of
Ophthalmology, The 4th People’s Hospital of Shenyang, China;
3. Shenyan Xingqi Eye Hospital, China
Purpose: To investigate the efficacy and safety of topical low
concentration atropine in controlling near-work induced transient myopia
(NITM) based on Chinese young population.
Methods: A randomized double blinded placebo-controlled study. The
participants were divided into 0.5% hydroxypropyl-methylcellulose
treated group (control group) and 0.01% atropine treated group (study
group) randomly. Pulse rate, respiration rate, intraocular pressure, pupil
diameter and magnitude of initial NITM were evaluated at baseline, the
7th day and 14th day after treatment respectively. Additionally, ocular
discomfort and adverse effect was also recorded.
Results: 145 out of 176 cases (82.4%) finished treatment finally. At
baseline, there was no difference in the magnitude of initial NITM
between control and study group (p=0.826). However, the initial NITM
was reduced by 0.01% atropine significantly, both 7 days (-0.11±0.227D)
and 14 days (0.076±0.183D) after initial treatment, compared with control
group (p<0.001). Moreover, none serious complications was observed.
Only enlarged pupil diameter was observed at 7th and 14th day after
atropine application with significant statistical difference (p<0.001).
Conclusion: Daily topical 0.01% atropine was effective in reducing
magnitude of initial NITM, without any serious complication. Besides,
minimal pupil dilation was acceptable after treatment.
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Efficacy of Low Dose Atropine in Indian Progressive
Myopes

Viswanathan Sivaraman1,2,3, Aparna Gopalakrishnan1,2,3,
Jameel Rizwana Hussaindeen1,2,3, Meenakshi
Swaminathan1,2,3

1. Medical Research Foundation, India; 2. Elite School of Optometry,
India; 3. Myopia Control Clinic, India

Purpose: The aim of our study is to assess the efficacy of 0.01% atropine
eye drops in retarding progressive myopes.
Methods: This prospective interventional cohort study included children
aged 6-14 years. Myopic children with progression of atleast -0.50D
sphere/year with the best corrected vision of 6/9 or better were treated
with once a day application of 0.01% atropine eye drops. The
progression of myopia after 6-months follow up was analyzed.
Results: Sixty two eyes of thirty one myopes were recruited in the study.
The mean age was 11.13. The mean cycloplegic baseline spherical
equivalent was -4.90D (-1.61D to -9.88D) and -4.88D (-1.88D to 7.50D) in
the right and left eye respectively. Mean duration of follow up was 9
months (6-12 months). Though there was a change noted in spherical
equivalent and axial length (p<0.05), the baseline rate of progression
reduced from -0.6D/year to -0.2D/year following atropine therapy.
Conclusion: 0.01% atropine eye drops was well tolerated and efficacious
in retarding progressive myopia in Indian eyes. Further studies are
necessary to understand the long term effects of 0.01% atropine and also
to assess accommodative and pupil parameters, when and how atropine
should be started and stopped, and how long it should be continued.

Grant support None
Conflicts of interest None

64

O-056

A Gold Standard for Myopia Control Efficacy:
Cumulative Absolute Reduction of Axial Elongation
(CARE)

Mark Bullimore1, Xu Cheng2, Noel Brennan2

1. University of Houston, USA; 2. Johnson & Johnson Visioncare, Inc.,
USA
Purpose: The design of myopia control (MC) studies and the definition of
efficacy vary tremendously. Thus, it can be challenging to compare
interventions. Here, we establish a Gold Standard metric for reporting MC
efficacy.
Method: Age range, ethnicity, refractive error (RE) range and trial
duration vary between studies. MC has been presented as percentage,
absolute and annual progression of both RE and axial elongation (AE).
We have critically analyzed the literature and clinical trials at Johnson &
Johnson Vision over several years to search for patterns and reduce the
complexity to a basic, but informative, metric.
Results: AE is preferred to RE because of its functional link to associated
disease, its greater relative precision, and its versatility (can be used for
ortho-k, doesn’t require cycloplegia, and is not confounded by
antimuscarinics). MC based on absolute reduction in AE appears to be
constant across age, ethnicity, progression and refractive error.
Conclusion: The primary aim of MC is to limit AE over time so as to
minimize the risk of myopia-associated complications. Cumulative,
absolute reduction of AE (the CARE factor) for the intervention vs. the
control provides demonstration of the size of this effect. CARE is an
attractive, intuitive, simple, evidence-based metric for reporting MC
treatment efficacy.
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Genentech, Inc. (San Francisco, CA, USA); Innovega, Inc. (Seattle, WA,
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Consistency of Absolute Myopia Control Treatment
Effect Across Age (Or Why Tom Aller Got 80%
Treatment Efficacy!)

Noel A. Brennan1, Xu Cheng1, Mark Bullimore2

1. Johnson & Johnson Vision, USA; 2. University of Houston, USA
Purpose: Previously, we showed myopia control interventions have
constant absolute, not relative, efficacy across the progression range. As
progression is dependent on age, absolute treatment effect should also
be constant across age.
Methods: Data from Cheng et al. (OVS, 2016; NCT01829191) were used
in a post-hoc analysis. Myopic children (8-11 yrs, N=127) wore control or
test (with +ve spherical aberration) daily disposable contact lenses for at
least a year. Axial elongation was analyzed by ANCOVA with treatment
as a factor and age as covariate.
Results: At 6 mo for children initially aged 8, 9, 10 and 11, treatment
reduced progression by 0.12 (54%), 0.09 (51%), 0.12 (75%) and 0.11
(76%) mm, respectively. At 12 months, it was reduced by 0.15 (34%),
0.11 (25%), 0.13 (42%) and 0.16 (55%) mm, respectively. Progression
varied significantly (p<0.01) with treatment and age at 6 and 12 mo, but
interactions were not significant at either time, supporting constant
absolute, not relative, treatment effect across age.
Conclusions: When expressed as a percentage, treatment effect varies
with age and so can be misleading. Cumulative, Absolute Reduction in
axial Elongation (CARE) represents a simple, intuitive, evidence-based
standard for describing efficacy. These findings explain the reported
high treatment effect (79%) of Aller et al. (OVS, 2016) whose mean age
was above 13 years.
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Temporal Considerations in Myopia Control Efficacy

Jaclyn V. Hernandez1, Xu Cheng1, Youssef M. Toubouti1,
Mark A. Bullimore2, Noel A. Brennan1
1. Johnson & Johnson, USA; 2. University of Houston, USA

Purpose: Myopia control (MC) treatment efficacy reduces over time.
Here, we quantify that reduction and examine the relation between shortand mid-term efficacy.
Method: We systematically reviewed 56 studies of myopia progression.
Specific subsets of MC data were drawn from these studies for individual
analyses. Absolute reduction in axial elongation (ARE) was selected as
the outcome variable.
Results: For interventions with ARE > 0.1mm during year 1 (N=26), mean
annualized rate of ARE was 0.26 mm/yr in the first 6 mo, falling to 0.09,
0.10, 0.06 and 0.05 mm/yr at 6-12, 12-18, 18-24 and 24-36 mo
respectively. The best-fit function to cumulative ARE was logarithmic in
time (R2=0.90). Cumulative 2-yr ARE was highly correlated with 1-yr ARE
(N=18, R2= 0.83). However, incremental ARE during year 2 varied little
between treatments (0.09 ± 0.01) and did not correlate with year 1 ARE
(R2=0.00). Limited 3-year data (N=4) were consistent with this trend.
Conclusion: MC follows predictable patterns, with differences in efficacy
between interventions appearing during an initial burst of treatment
activity, followed by a substantial drop in efficacy, characterized by
modest variation between treatments beyond year-1.
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7-methylxanthine (7-mx) for Myopia Control - Fiveyear Data

Klaus Trier1, Dongmei Cui2, Soren Munk Ribel-Madsen1

1. Trier Research Laboratories, Hellerup, Denmark; 2. Zhongshan
Ophthalmic Center, SunYat-sen University, Guangzhou, China

Purpose: Five-year data on 7-mx for myopia control.
Methods: 47 children aged 7-12 (base-line cycloplegic refraction of -0.5
to -4 D) who had taken 7-mx 400 mg x 2 for five years with an average
compliance of 70% or better. Myopia progression and eye elongation
compared with data from 26 children who stopped treatment after short
time or had low compliance during the five-year period.
Results: No differences of base-line age, refraction or axial length
between the compared groups.
In children aged 7-9 with an average compliance of 85% (age 8±0.75, 1.43±0.75 D), myopia progression was 1.83±0.94 D and axial eye growth
1.12±0.39 mm compared with 2.41±1.09 D (p=0.1) and 1.32±0.42 mm
(p=0.15) in children with an average compliance of 32% (age 8.1±0.8, 1.68±1.11 D).
In children aged 10-12 with an average compliance of 83% (age
10.9±0.81, -1.40±0.89 D), myopia progression was 0.92±0.85 D and
axial eye growth 0.59±0.31 mm compared with 1.95±1.16 D (p=0.007)
and 0.96±0.48 mm (p=0.017) in children with an average compliance of
12% (age 10.8±0.79, -1.62±0.9 D).
Conclusion: Myopia progression and axial eye growth is reduced by 7mx. The estimated five-year reduction of myopia progression with full
compliance is 1.1 D (40%) in 7-9 year olds and 1.45 D (68%) in 10-12
year olds. The estimated five-year reduction of axial growth is 0.38 mm in
7-9 year olds and 0.52 mm 10-12 year olds.
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MyopiaX: Invisible Myopia Treatment using Visible
Light

Hamed Bahmani1,2, Yeshwanth Seshadri1, Tim Schilling1

1. Dopavision GmbH, Berlin, Germany; 2. Department of Physiology of
Cognitive Processes, Max Planck Institute for Biological Cybernetics,
Tuebingen, Germany
Purpose: Blue light modulates pupil response when applied locally on the
optic disc (OD). In the absence of image-forming photoreceptors on the
OD, observed pupillary light response is attributed to expression of
melanopsin on the axons of ipRGCs. Melanopsin cells provide input to
the retinal dopaminergic system which modulates dopamine (DA). If the
activation of melanopsin on OD could lead to increased levels of DA, it
could provide a potential treatment for myopia via DA-regulated control
of axial growth of the eye-ball. Altered DA levels by dopaminergic drugs
have been shown to improve contrast sensitivity (CS) in higher spatial
frequencies (SF). We tested the hypothesis that stimulating OD with blue
light increases the CS in such SFs.
Methods: Provided with a head-mounted device, participants first
adjusted the size and position of a bright disk on a screen to fit the
stimulus inside the blind-spot (BS). CS for SFs equal to 0.5, 1, 3, 6 and 9
cycles per degree (cpd) were measured before and 20 min after BS
stimulation with pulses of blue light flickering at 15 Hz for 1 min
binocularly in 10 participants.
Results: Paired T-tests revealed a significant increase of CS for SFs
higher than 2 cpd (p < 0.05) after BS stimulation but no significant
changes in CS for SFs lower than 2 cpd.
Conclusions: Stimulating OD with blue light leads to CS improvement at
higher SFs, which suggests a melanopsin-triggered modulation of retinal
DA. We propose a convenient treatment strategy for myopia control by
effectively modulating retinal DA by visible light - but invisible for the
observer.

Grant support
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O-061

Results with Snyder- Thompson Posterior Scleral
Reinforcement in Progressive, High Myopic Children
in Hungary

Noemi Szell1, Andrea Facsko2, Zoltan Sohajda1

1. Department of Ophthalmology, Kenezy Gyula Teaching Hospital of
Debrecen Medical University, Hungary; 2. Department of Ophthalmology,
Faculty of Medicine, University of Szeged, Hungary
Purpose: To report on our results from Hungary with posterior scleral
reinforcement surgery (PSR) on progressive, high myopic eyes from past
7 years.
Methods: In the PSR group 40 eyes of 32 patients underwent SnyderThompson PSR surgery. In the control group 12 eyes of 7 age- and
myopia- matched children were included. Mean age and refractive error
(RE) in the PSR and control groups at baseline were 11.53±2.7 and
11.67±2.77 years, and 9.3±2.0 and 8.91±1.97 D, respectively. Mean
follow-up in the two groups was 3.4±1.61 and 3.17±1.74 years,
respectively. Means of pre- and postoperative best corrected visual
acuity (BCVA- logMAR), subjective RE (spectacle dioptres) and axial
lengths (AL) were evaluated in both groups retrospectively.
Results : Mean AL- and RE- change (myopic shift) per year was
+0.18±0.08 and +0.42±0.19 mm and +0.19±0.29 and 0.7 D±0.33 D in
the PSR and control group, respectively. Mean BCVA-change during the
overall follow-up period was 1.1±0.11 and 2.0±0.09. No serious,
permanent complications occurred.
Conclusion: Snyder-Thompson PSR proved to be an effective and safe
method to stop or significantly hold back pathological AL- and Dincrease in Hungarian children. Using this technique we may accordingly
expect to prevent development of myopic degenerative lesions, which
would lead to serious, permanent visual impairment later on.
Grant support
EFOP-3.6.3-VEKOP-16-2017-00009 Project
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Change of The Refractive Status after Cycloplegia
and its Related Factors in Children Aged 6-12

Bei Du, Ruihua Wei, Chengcheng Jin, Nan Jin
Tianjin Medical University Eye Hospital, China

Purpose: To explore the difference between non-cycloplegic and
cycloplegic spherical equivalent (SE) refractive error and analyse its
associated factors in children aged 6 to 12 years.
Methods: A total of 1424 children aged 6-12 years were randomly
selected from primary schools . Auto-refractometry was carried out
before and after cycloplegia induced by cyclopentolate hydrochloride
1%. Other examinations were performed including non-contact
tonometry, measurement of axial length, assessment of accommodation
response and evaluation of eye health before cycloplegia.
Results: A total of 1144 children (80%) with completed refractive data
were ultimately enrolled in the statistical analysis. The mean SE of the
right eyes after cycloplegia was -0.08±1.62 diopters (D) (range: -6.25 to
6.44 D). Prevalence of myopia decreased from 49.2% before cycloplegia
to 30.1% (χ2=87.608, p<0.001) after cycloplegia. In univariate analysis,
DSE dropped significantly with older age (P<0.001; correlation coefficient
r:-0.195), more myopic cycloplegic refractive error (P<0.001; r = 0.479),
longer axial length (P<0.001; r:-0.294), more lag of accommodation
(P<0.001; r:-0.194) and higher intraocular pressure (P<0.001; r:-0.155).
In multivariate analysis, higher DSE was correlated with hyperopic
cycloplegic refractive error (P<0.001) and lower intraocular pressure
(P<0.001).
Conclusion: Cyclopentolate hydrochloride 1% is an effective cycloplegic
in detecting the refractive error of children. The DSE was found to be
increased with more hyperopic refraction and lower intraocular pressure.
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O-063

Mathematical Estimation of Axial Length using
Routine Optometric Data in the Absence of Formal
Biometry

Nabin Paudel1, Ian Flitcroft1,2, Saoirse McCrann1, James
Loughman1

1. Technological University Dublin, Ireland; 2. Children’s University
Hospital, Temple Street, Ireland

Purpose: To investigate mathematical estimations of axial length using
keratometry and spherical equivalent refraction data that are routinely
captured in optometric practice as a substitute for non-contact biometry.
Methods: Right eyes of 62 myopic children were studied. All of the
children underwent keratometry, autorefraction, and non-contact
biometry (AL0). Gullstrand’s simplified formula (AL1) Grosvenor et al’s
formula (AL2) and myopia optimised formula derived from a European
population-based study (AL3)were used for axial length estimation.
These estimations were evaluated against AL0 measurements taken
using the Aladdin biometer.
Results: Gullstrand’s simplified formula overestimated axial length by
0.26 ± 0.67mm, Grosvenor et al’s formula underestimated by 0.23 ±
0.42mm and the myopia optimised formula overestimated by 0.17 ± 0.42
mm. Correlations between (AL0)and (AL2)and (AL0)and (AL3)were the
strongest(r = 0.93, p < 0.001 for both). The 95% limits of agreement of
the differences between AL0 and AL1, AL0 and AL2 and AL0 and AL3
were: +1.57 to -1.05mm, +0.59 to -1.05mm and +0.99 to -0.65 mm
respectively.
Conclusion: The Grosvenor and myopia-optimised formulae
demonstrated better estimation of axial length than that of the
Gullstrand’s simplified model. These findings indicate that mathematical
estimates may have some value in the absence of formal biometry, but
more work is required to develop this concept further.

Grant support
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O-064

Effect of Chromatic and Monochromatic Aberrations
on Detecting the Sign of Defocus in the Periphery

Petros Papadogiannis, Dmitry Romashchenko, Peter
Unsbo, Linda Lundstrom

Applied Physics, Royal Institute of Technology (KTH), Stockholm,
Sweden

Purpose: Animal studies suggest that ocular growth is related to the sign
of the peripheral defocus. It is therefore interesting that many myopes
show asymmetries in their sensitivity to defocus (i.e. less sensitive to
hypermetropic defocus). This study aims to determine the role of
chromatic (CA) and higher order monochromatic (HOA) aberrations in
this asymmetry.
Methods: Peripheral (20o nasal visual field) low-contrast (10%) resolution
acuity of 9 subjects (4 myopes, 4 emmetropes, 1 hypermetrope) was
evaluated under induced myopic and hypermetropic defocus
between ±5D, under four optical conditions: a) Best sphere and cylinder
(BSC) correction in white light, b) BSC correction + CA elimination (green
light), c) BSC correction + HOA correction in white light, and d) BSC
correction + CA elimination + HOA correction.
Results: The asymmetry is defined here as the average of the absolute
difference between positive and negative defocus slopes for all subjects
(AVD). The AVD was 0.081 and 0.063 logMAR/D for white and green light
respectively, when the ocular HOA were present. With adaptive optics
correction for HOA, the AVD reduced to 0.021 logMAR/D for white and
0.031 logMAR/D for green light.
Conclusion: The asymmetry to peripheral defocus is mainly caused by
the HOA and not by the CA of the eye.

Grant support
Supported by the MyFUN project under the Marie Sklodowska-Curie
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Salivary Melatonin, Sleep and Activity: Myopes
Compared to Non-Myopes

Sarah C Flanagan1, Julie J Sittlington2, Patrick
Richardson1, Ruth Gracey1, Molly Carson1, Kathryn J
Saunders1

1. Optometry and Vision Science Research Group, Ulster University,
Northern Ireland; 2. Nutrition Innovation Centre for Food and Health
(NICHE), Ulster University, Northern Ireland
Purpose: Morning serum melatonin (Mel) has been shown to be
significantly higher in myopes compared to non-myopes signifying a
potential interaction between circadian rhythm and myopia development.
This study explored associations between morning salivary Mel, sleep
and activity in adult myopes and non-myopes.
Methods: Wrist worn accelerometers (Actiwatch-2) were programmed
and dispensed for 7-days (Feb-April). One-week later subjects
completed the Pittsburgh Sleep Quality Index (PSQI), entered dark
adaptation (8am), and provided a ‘passive drool’ sample from 9am.
Samples were frozen (-80ºC) within 4 hours and analysed in duplicate by
On-line SPE-HPLC-MS/MS. Spherical equivalent refraction (SER) was
determined by non-cycloplegic autorefraction and myopia defined as ≤
−0.50 DS in either eye.
Results: Subjects (aged 21.1 ± 1.5 years) were 38 myopes (SER -2.78 ±
2.07 DS) and 33 non-myopes (SER +0.45 ± 0.88 DS). Objective sleep
and activity metrics (n=55 [29 myopes; 26 non-myopes], P >.05 for all),
and PSQI responses (n=71, P =.3) did not differ significantly between
groups. A significant correlation was found between objective and PSQIreported bed- (rs =.29, P =.03) and rise times (rs =.74, P <.001), but not
sleep onset (rs = .14, P =.3). Salivary Mel was higher in myopes
(n=36,11.77 ± 12.05 pg/ml) compared to non-myopes (n=33, 7.91 ± 7.27
pg/ml) but not statistically significantly different (P =.08). Salivary Mel was
not significantly associated with quantitative or qualitative sleep or
activity measures (P >.05 for all).
Conclusion: Salivary Mel, sleep and activity did not differ significantly
between adult myopes and non-myopes in this cohort. Saliva offers noninvasive sampling but reflects only the unbound portion (approx. 30%) of
circulating Mel. Future research is required to elucidate the utility of
salivary Mel in refractive error studies.

O-067

Choroidal Thickness in Australian Indigenous
Children

Scott A. Read, Shelley Hopkins, Rebecca A. Cox, Joanne
M. Wood

School of Optometry and Vision Science, Queensland University of
Technology, Australia

Purpose: Australian Indigenous children have been reported to have a
low myopia prevalence (<2%) compared to other populations. Given the
link between the choroid and refractive error, this study explored the
choroidal thickness profiles in Australian Indigenous children.
Methods: Choroidal thickness was measured across the macular region
using enhanced depth imaging spectral domain OCT in 135 children
(aged 4-12, mean age 8.9 ± 2.1 years) enrolled in an elementary school
in rural Queensland, Australia. Forty five percent of the children identified
as Indigenous Australians.
Results: The subfoveal choroid was significantly thicker in Indigenous
children (mean 357 ± 74 µm), compared to non-Indigenous children
(334 ± 69 µm) (p=0.046). Choroidal thickness was significantly positively
associated with age (β = +8.7, p=0.003), and negatively associated with
axial length (β = -30.1, p<0.001). Across the 6 mm submacular region,
the choroid was also significantly thicker in Indigenous children
(p=0.037), with differences being larger in nasal and inferior meridians.
Conclusions: In Australian Indigenous children the choroid is significantly
thicker than in non-Indigenous children living in the same rural region.
We hypothesise that the altered choroidal thickness distribution
(thickness and meridional differences) may act to protect against myopia
development in this population.
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Watching Spatially Filtered Movies That Enhance ON
or OFF Stimulation Changes Choroidal Thickness

Frank Schaeffel, Andrea C. Aleman

University of Tuebingen, Ophthalmic Research Institute, Germany
Purpose: Stimulation of ON or OFF channels has been found to have
selective effects on choroidal thickness. Here, we tested whether movies
that were spatially filtered to enhance either ON or OFF stimulation can
change choroidal thickness.
Methods: Using C++ software, movies were filtered in realtime by a
simple edge detector that marked edges either as bright (ON) or dark
(OFF). Four subjects, aged 24-29y, watched movies at 3.2 m distance on
a large screen (angular subtense 19 deg) in randomized sequence for
one hour. As reference, an unfiltered movie was also watched. Screen
luminances were 20 cd/m2 in all cases. Choroidal thickness was
measured at the beginning and after 30 and 60 min using the HRA+OCT
Spectralis.
Results: (1) The choroid thickened under all conditions (averages: ON:
+5.71+0.89; OFF: +4.74+0.66; unfiltered movie: +2.74+0.16 microm,
p<0.01 in all cases). (2) More thickening was observed with filtered
movies than unfiltered (delta from all eyes +2.49+2.05, p<0.001). (3) The
difference between ON and OFF was significant only in left eyes after 60
min (delta +2.23+0.81, p<0.02). (4) Effects saturated after 30 min.
Conclusions: Spatially filtered movies had similar effects on choroid as
text although the changes were smaller (ave 4.7-5.7 vs. 10-16 microm;
Aleman et al, Sci Rep 2018) most likely because the density of ON and
OFF stimulating areas was lower.

Grant support
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Representation of The Fundus Shape using Legendre
Polynomial Expansions of RPE Segmentation Data
Obtained by the OCT with Auto Alignment Function

Toshifumi Mihashi, Takahiro Hiraoka, Yumi Hasegawa,
Kseniya Palchunova, Tetsuro Oshika
University of Tsukuba, Japan

Purpose: The shape of the fundus may be a parameter to evaluate
myopia progression. We developed a polynomial expansion method to
represent the fundus shape for OCT measurements. We investigated the
precision of the method and if the method is possible to represent the
shape irregularity with numerical values.
Methods: We selected a horizontal line going through the foveal center
from 6x6-mm 3D data avoiding motion artifacts because most OCTs use
raster scanning to reconstruct 3D images. Legendre polynomials up to
the sixth order were used for the expansion and evaluation of the
coefficients. To confirm the method, we measured both eyes of ten
normal young subjects (9 to 12 year old) using an OCT with auto
alignment function (3D-OCT-1, Topcon Tokyo). We analyzed the
precision of the measurements with binocular correlations to examine the
physiological meaning of the coefficients.
Results: Averages and standard deviations of the coefficients in the left
eyes of the subjects from 1st to 4th order were 35±88, 41±22, 3.1±6.9,
and -12±4.4 (micrometer). Average precision of the coefficients from 2nd
to 6th orders was 2.4. Pearson’s correlations between both eyes were
statistically significant from the 1st to 3rd order; -0.89, 0.87, and -0.81
(P<0.05). We found a symmetric relation between even-order coefficients
and an asymmetric relation between odd-order coefficients.
Conclusions: Although limited by the small number of subjects, the
results suggest that the coefficients up to 3rd order of the new method
are physiologically meaningful to represent the fundus shape.

Grant support
Topcon Corp.
Conflicts of interest
Topcon Corp.

67

Oral Presentation Abstracts

O-069

Projections of Myopia-associated Eye Diseases

Xu Cheng1, Mark Bullimore2, Noel Brennan1

1. Johnson & Johnson Vision, USA; 2. University of Houston, USA
Purpose: Myopia is a widely-appreciated global public health threat
because of its increasing prevalence and its association with a range of
eye diseases. Nonetheless, the projected human cost is yet to be fully
quantified.
Method: We review the published literature on prevalence of disease,
visual impairment, and blindness associated with myopia, to model future
morbidity.
Results: Given the projection of 938 million high myopes (at least -5 D)
globally in 2050 from Holden et al (2016; Ophthalmology), we convert to
640 million high myopes using -6 D as a criterion. We estimate that some
70% of high myopes will develop myopia macular degeneration (MMD) in
their lifetime. As well, over 30% of those with MMD are not high myopes
(-6 D). From this we calculate that, unchecked, 6.5% of individuals alive
in 2050 can be expected to develop MMD at some stage in their life.
Similar calculations show that most cases of glaucoma beyond the year
2050 will be associated with myopia. Data from cataract and retinal
detachment are insufficient to make genuine estimates of future impact.
Conclusion: Myopia is the primary eye health threat of the 21st century.
Reducing final refractive error by 1 D across the board would notionally
help more than 250 million people avoid eye disease.
Grant support None.
Conflicts of interest
Xu Cheng and Noel Brennan are paid employees of Johnson & Johnson
Vision
Mark Bullimore is a consultant for a number of companies including
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America (Lewisville, TX, USA); Eyenovia, Inc. (New York, NY, USA);
Genentech, Inc. (San Francisco, CA, USA); Innovega, Inc. (Seattle, WA,
USA); jCyte, Inc. (Newport Beach, CA); Johnson & Johnson Vision Care,
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Retinal Complications in High Myopia in Europeans

Annechien E.G. Haarman1, M.S. Tedja1, C. Brussee1, G.A.
van Rijn3, J.R. Vingerling1, J.E.E. Keunen4, C.J.F. Boon3,
A.J.M. Geerards5, V.J.M. Verhoeven1,2, C.C.W. Klaver1,4

1. Erasmus Medical Center, Department of Ophthalmology and/or
Epidemiology, Rotterdam, The Netherlands; 2. Erasmus Medical Center,
Department of Clinical Genetics, Rotterdam, The Netherlands; 3. Leiden
University Medical Center, Department of Ophthalmology, The
Netherlands; 4. University Medical Center St Radboud, Department of
Ophthalmology, Nijmegen, The Netherlands; 5. The Rotterdam Eye
Hospital, Rotterdam, The Netherlands
Purpose: Retinal complications are the most important cause of visual
decline in high myopia, but little is known about this morbidity, especially
in Europeans. Here, we evaluated the prevalence of retinal complications
in European eyes and investigated potential ethnical differences.
Methods: A total of 571 patients with high myopia (spherical equivalent
(SphE) ≤-6 D) from the Dutch MYST study were extensively examined
using visual function tests and multimodal imaging. With the META-PM
high myopia grading system, we analysed the type, extent and location
of retinal complications on funduscopic photographs, calculated age
specific prevalences and applied logistic regression for the association
between the presence of retinal lesions and axial length.
Results: The mean age of the participants was 47.4 ± 13.3 years and
mean SphE was -9.75D ± 3.69. The frequency of tessellated fundus,
staphyloma, lacquer cracks, atrophic myopic macular degeneration
(MMD) and PICC above 60 years was 88%, 35%, 0.96%, 14% and 2.6%,
respectively, similar to the frequency in Asians. Important determinants of
the presence of complications such as atrophic MMD were age and axial
length (adjusted OR 2.27 and 1.08; P<0.001 respectively).
Conclusions: Retinal complications due to myopia in Europeans were
present as frequent as in Asians. Awareness of the morbidity of high
myopia should be present around the globe.
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Comparison of Clinical Features in Highly Myopic
Eyes with and without Posterior Staphyloma
evaluated with Ultrawide-Field Swept-Source OCT

Takashi Watanabe, Tae Yokoi, Muka Moriyama, Noriko
Tanaka, Kosei Shinohara, Hiroyuki Takahashi, Takeshi
Yoshida, Kyoko Ohno-Matsui

Ophthalmology & Visual Science, Tokyo Medical and Dental University,
Japan
Purpose: To compare the clinical features of highly myopic eyes with and
without posterior staphyloma evaluated by ultrawide-field (UWF) sweptsource (SS) OCT.
Methods: A total of 167 patients (307 eyes) with high myopia (refractive
error < -8D or axial length ≧26.5 mm), who were examined by UWF SS
OCT with scan width of up to 23 mm and scan depth of 5 mm at our High
Myopia Clinic were included. Configuration of posterior staphyloma was
classified as follows: wide macular type, narrow macular type,
peripapillary type, nasal type, inferior type and others. Associations
between posterior staphyloma types and ocular complications related to
high myopia, including myopic maculopathy, myopic traction
maculopathy (MTM), and myopia-associated glaucoma-like optic
neuropathy (MGON) were also statistically analyzed.
Results: Among 307 eyes, 198 (64.5%) had posterior staphyloma.
Results of multiple regression analyses showed macular diffuse
chorioretinal atrophy (MDCA), MTM and MGON were significantly
associated with presence of posterior staphyloma. Furthermore,
subgroup analysis revealed presence of wide-macular type was
significantly associated with a development of myopic choroidal
neovascularization, MDCA and MTM. Meanwhile, presence of narrowmacular type was associated with a development of MDCA, MTM and
MGON.
Conclusions: Investigation of posterior staphyloma using UWF SS OCT
revealed 64.5% of highly myopic individuals had staphyloma formation.
Development of ocular complications associated with high myopia might
be influenced by configuration of posterior staphyloma.
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Long-Term Outcomes and Complications of
Foveola-nonpeeling/Fovea-sparing Internal Limiting
Membrane Surgery of Myopic Traction Maculopathy

Tzyy-Chang Ho

National Taiwan University, Taiwan
Purpose: To investigate the long term surgical results and complications
of foveola-nonpeeling/fovea-sparing internal limiting membrane (ILM)
surgery of myopic traction maculopathy in highly myopic eyes.
Method: Two hundred and six eyes of 202 patients were retrospectively
studied and all were followed for more than 6 months. Best-corrected
visual acuity (BCVA), refraction status, optical coherence tomography
data were collected and analyzed.
Result: Fovea flattened in 204 eyes (99%). Macular hole (MH) formation
in two eyes in the foveal detachment group, none in the retinoschisis
group and the holes were not sealed in three eyes in the MH type group.
That make 2.4% of the eyes in the whole series and 1.1% in the eyes
without previous MH. Ellipsoid zone recovered in 156 eyes (76%). The
mean preoperative Logarithm of minimal angle of resolution BCVA
(LogMAR BCVA) was 0.78 (SD, ± 0.62) and the mean postoperative VA
was 0.36 (SD, ± 0.22). Surgical complications included parafoveal retinal
break in two eyes and shallow paramacular retinal detachment in one
eye.
Conclusion: Preservation of the foveolar ILM by either foveola-nonpeeling
or fovea-sparing surgery releasing parafoveolar ILM traction restored
foveolar Müller cell cone integrity, achieved good visual outcomes, and
significantly decreased long-term macular hole formation in a large series
study.
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How Well Does The BHVI Myopia Calculator Predict
Myopic Progression in a UK Population-based
Sample?

Kathryn J. Saunders, Jane Fulton, Sarah C. Flanagan,
Lesley A. Doyle, Sara J. McCullough

Optometry & Vision Science Research Group, Ulster University, Northern
Ireland
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Use of Electronic Patient Record Data to Determine
Real World Myopia Progression

James Loughman, Michael Moore, Ekaterina Loskutova,
Gabriela Hernandez, John Butler, Ian Flitcroft
Technological University Dublin, Ireland

Purpose: There is currently very limited information globally on myopia
progression among ophthalmic patients not involved in clinical trials.
Participants involved in clinical trials may not reflect “real-world”“
progression due to selection bias, treatment or placebo effects. We
report on the myopic progression of a large sample of young myopic
individuals attending Irish optometry practices.
Methods: Anonymised electronic medical record data were computed
from 25 Irish optometry practices. This represented 481,115 visits of
216,683 unique individuals from the year 1990 to 2018. Of these, 11,721
individuals were myopic (spherical equivalent (SE) ≤ -0.50) at their first
visit, aged 30 years or younger and had more than 1 visit. Right eye
myopic progression rates were calculated by annualising the difference
in myopia between the first visit and most recent visit.
Results: Mean SE at visit 1 was -2.22±1.79D. Mean annualised
progression of myopia across all ages was -0.21±0.27D but was higher
at younger ages (-0.48±0.61D for age 1-5) and reduced with increasing
age (-0.14±0.19D for age 21-25). No gender influence on progression
rate was found. Annualised progression was twice as fast for high
myopes (≤-6D) at -0.47D compared to low myopes (>-6D) at -0.23D.
Conclusions: These findings confirm that myopia progression is
influenced by age and presenting level of myopia. Clinical practice
records are a valuable source of real-world data that can inform future
clinical trial design and clinical management decisions.
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Myopia Crisis among School Children in Tokyo

Erisa Yotsukura1,2, Hidemasa Torii1,2, Mikako Inokuchi3,4,
Mitsuaki Tokumura3,4, Miki Uchino2, Kiwako Mori1,2,
Xiaoyan Jiang2, Shin-ichi Ikeda2, Shinichiro Kondo2,
Kazuno Negishi1, Toshihide Kurihara1,2, Kazuo Tsubota1

1. Department of Ophthalmology, Keio University School of Medicine,
Japan; 2. Laboratory of Photobiology, Keio University School of Medicine,
Japan; 3. Health Center, Keio University, Japan; 4. Department of
Pediatrics, Keio University School of Medicine, Japan
Purpose: To investigate the prevalence of myopia among students in
Tokyo and to examine the factors associated with myopia.
Methods: We performed ocular examinations on 1429 children (mean
age, 10.8; boy, 56.0%) in one elementary school (693 children) and one
junior high school (736 children) both in Tokyo. We investigated the
prevalence and associated factors of myopia.
Results: The mean refractive error without cycloplegia (spherical
equivalent [SE]) and axial length (AL) in elementary/junior high school
students were -1.73/-3.09 diopters (D) and 23.41/24.73 mm, respectively.
The prevalence of myopia (SE: -0.5 D or less) and high myopia (SE: -6.0
D or less) were 76.5% and 4.0% among the elementary school students,
and 94.9% and 11.3% among the junior high school students,
respectively. The prevalence of high myopia classified as AL of 26.0 mm
or longer among elementary/junior high school students were 1.2/15.2%,
respectively. A multiple regression analysis showed higher order
aberrations and dry eye disease were associated significantly (p < 0.05)
with SE among elementary school students and with AL among junior
high school students, respectively.
Conclusions: The results indicated that the current prevalence of myopia
among students in Tokyo are extremely high. An association of higher
order aberrations and dry eye disease with myopia was observed.
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Purpose: The Brien Holden Vision Institute ‘Myopia Calculator’ allows
clinicians and parents to explore the potential impact of myopia control
interventions. Projected efficacy of myopia control is illustrated next to
progression data for ’Caucasian’ children in standard lens correction
derived from meta-analysis of intervention trial control groups in the US.
These data may not represent typical myopic progression for European
children. This study compared population-based myopia progression
from white, UK children wearing standard lens correction in the Northern
Ireland Childhood Errors of Refraction (NICER) study with the Myopia
Calculator’s predictions.
Methods: Right eye data from myopic participants (cycloplegic
autorefraction spherical equivalent refraction (SER)<-0.50D) aged 9-10
years (Group A) and 12-13 years (Group B) at baseline, with at least one
follow-up assessment at 3 and/or 6 years were extracted from NICER
data. Each participant’s baseline data were input into the Myopia
Calculator and predicted progression compared with measured data.
Each participant’s progression was classified with reference to the
Myopia Calculator’s 95% CI as (i) within limits (ii) less myopic (iii) more
myopic or (iv) erratic (i.e. failing to follow a consistent pattern with
respect to the Calculator’s CIs).
Results: Data were available for 80 participants (Group A 19; Group B
61). Participants’ myopia progression was categorised as follows: Group
A (i) 15.8% (ii) 57.9% (iii) 0% and (iv) 26.3%; Group B (i) 55.7% (ii) 37.7%
(iii) 6.6% and (iv) 0%. Older participants (Group B) were more likely to
progress within the Calculator’s predicted limits (2-sample test of
proportion, P =0.0023) and higher baseline SER was significantly
predictive of progression within predicted limits (Odds ratio 2.2 CI 1.24.3, P =0.016). This relationship was not found for younger participants
(P =0.99).
Conclusions: The BHVI Myopia Calculator overestimates progression of
typical UK children, particularly when applied to young children (<12
years) and those with lower myopic errors.
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3-Year Incidence and Prevalence of Myopia and High
Myopia in Chinese Schoolchildren in Urban and
Subrural Schools
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Chen2,3
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Purpose: To examine the incidence and prevalence of myopia and high
myopia (HM) over a 3-year period among schoolchildren in China.
Methods: We analysed children (aged 6-10 years at baseline) who
participated in 4 visits (baseline and 3 subsequent annual follow-up [FU])
of a school-based prospective cohort study (Wenzhou Medical University
Essilor Progression and Onset of Myopia [WEPrOM] study). Myopia and
HM was defined as spherical equivalent (SE) <=-0.5 diopter (D) and <=5.0 D.
Results: A total of 912 children were analysed, of which 694 and 218
were from urban and subrural schools, respectively. The prevalence of
myopia and HM was 17.9% (95% confidence interval [CI], 15.4-20.4) and
0.1% (95% CI, 0.0-0.3%). The 3-year incidence of myopia and HM was
55.0% (95% CI, 51.4-58.6%) and 4.1% (95% CI, 2.8-5.3%). The
incidence of myopia was significantly higher in children from urban
(57.6%) than subrural (46.6%) schools (P = 0.01). The incidence of HM
was also higher in those from urban (4.9%) than subrural (1.4%) schools
(P = 0.02). The prevalence of myopia rose from 17.9% at baseline,
26.3%, 38.4%, to 62.3% at last FU. The prevalence of HM rose from 0.1%
at baseline, 0.3%, 1.5%, to 4.2% at last FU.
Conclusion: The incidence of myopia and HM is rising rapidly among
children in China, and children from urban schools have significantly
higher rates than those from subrural schools.
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Survey on Vision Loss of Primary and Middle School
Students in Tianjin
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Objective: To study the present situation of poor eyesight among primary
and middle school students in xx District, Tianjin.
Methods: By stratified random sampIing, 863 students were randomIy
seIected from 9 grades of xx District of Tianjin from primary school to
middIe schooI in November 2018. Visual acuity test and automatic
refractor were performed for all students. The results were analyzed
statistically and the difference of the rate of vision failure was stratified by
gender and grade.
Results: The overall rate of poor eyesight in primary school was
56.88%(248/436), among which the rate of poor eyesight in boys was
53.7%(116/216), the rate of poor eyesight in girls was 60%(132/220), and
the rate of poor eyesight in girls was higher than that in boys. The overall
rate of poor eyesight in middle school was 88.29%(377/427), among
which 84.09%(185/220) was in boys and 92.75%(192/207) was in girls.
The rate of poor eyesight in girls was higher than that in boys. The rate of
poor eyesight in middle school is significantly higher than that in primary
school. Refractive error was the main cause of the eyes with reduced
vision
Conclusion: The rate of poor eyesight increased with grade, and the rate
of poor eyesight in girls was higher than that in boys. Learning pressure,
long time of close study, lack of physical exercise and poor eye habits
are important factors causing poor vision. Girls develop earlier than boys,
and have less outdoor activities than boys, which may be the main
reason why girls have higher rate of visual impairment than boys.
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Braga, Portugal
Purpose: Determine the prevalence of myopia in a Portuguese clinical
population aged from 1 to 95 years
Methods
A retrospective study was carried out analyzing a database of 11 clinics
in the northern of Portugal. All subjects with myopia ≤ -0.50 D (spherical
equivalent) in the right eye who had made a visual examination
(optometric or ophthalmological) between 2015 and 2017 were selected
Results: A total of 5465 people (2244 male) with a mean age of
31.1±16.8 years (1 to 94) were selected. The mean value of the myopia
was -2.65±2.34D. The myopia prevalence varies with age. The age
ranges of 10-19 years and of 20-29 years are those that present a higher
prevalence. The prevalence is 2.4%, 24.9%, 25.0%, 19.6%, 15.6%, 5.4%,
2.7%, 2.3%, 1.6% and 0.4% for the age ranges of the 0-9, 10-19, 20-29,
30-39, 40-49, 50-59, 60-69, 70-79, 80-89 and 90-99, respectively. The
differences are statistically significant (Chi-square <0.001). Considering
the mean dioptric values there are no statistically significant differences
between age groups. The maximum value of myopia was -2.99D and the
minimum was -1.99D
Conclusions: The retrospective analysis allowed to verify that myopia has
a higher prevalence in younger age groups (between 10 and 39 years) in
the studied population. It is the first study conducted in Portugal and the
results are similar to those of other studies published in other countries
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The Prevalence of Myopia in a Large Japanese
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Purpose: To research the distribution of axial length and spherical
equivalent and to examine the associations between them and other
ocular biometry.
Methods: We analyzed data from the Nagahama Study second visit
which is consisted of 9,850 healthy Japanese individuals aged 34-80
years. The distribution of spherical equivalent (SE), axial length (AL),
prevalence of myopia, other ocular biometry (corneal diameter, corneal
curvature (CC), anterior chamber depth (ACD)), and height was
examined stratified by age and sex.
Results: Mean age was 57.6 ± 12.4 years old, and 32.5% were men.
After a standardization to national population in 2017, mean AL, SE, and
the prevalence of myopia (SE &lt; -0.5D) were 24.27 mm, -1.56 D, and
51.6% respectively. Younger generation showed longer axial length,
myopic refraction, high rate of myopia, while the prevalence of extreme
myopia was relatively constant among all generations.
Conclusions: The prevalence of myopia was slightly higher than that of
previous reports, though similar trend was observed in AL and SE
distribution. Relatively constant prevalence of extreme myopia suggests
that it would be more predisposed by genetic factor than myopia
and high myopia.
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Purpose: To investigate if, at each age group, the children with larger
baseline axial length (BAL) would have larger annual axial growth (ALG).
Methods: A total of 1067 Children (7 to 18 years of age), who were
patients at the Aier Eye Hospital for refractive errors examination were
admitted into the study. All had best corrected visual acuity (BCVA) >
20/20 and no history of ocular disease or surgery. Axial length was
measured with IOL Master at baseline and at the end of 1-year follow-up,
and ALG was calculated as the difference. Only data from the right eyes
was used and linear regression was used to assess the relationship
between BAL and ALG at each age group.
Results: In each age group, ALG correlated positively with BAL.
However, the strength of the correlated declined as age increased. The
highest correlation was found in subjects aged 7-8 years (r=0.08,
P<0.01). For age groups 9-10 years and 11-12 years, it decreased
(r=0.07, p<0.01 and r=0.03, p=0.04). For subjects aged 13-14 years or
beyond, the correlation approached to zero (r<0.01, p=0.67 and r<0.01,
p=0.99).
Conclusions: While lager BAL does lead to larger AGL in each age
group, this correlation declines as age increases.
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Purpose: There is no consensus regarding the association between
change in height and axial length (AL) during refractive error
development. This study explored the association between refractive
change, body height and AL over 4 years.
Methods: Measures were collected biennially at 3 timepoints (t1, t2, t3)
(n=140 at t1, aged 5-20yrs). Spherical equivalent refraction (SER (ShinNippon autorefractor) and AL, corneal curvature (CC) and anterior
chamber depth (ACD) (IOL Master) were measured. Refractive status
was classified using SER: persistent emmetropia (PE) (SER -0.50D and
+1.00D at all timepoints), persistent myopia (PM) (SER ≤-0.50D),
progressing myopia (PrM) (initial SER of ≤-0.50D; increase ≤-0.50D),
incident myopia (IM) (subsequent SER of ≤-0.50D), persistent hyperopia
(PH) (SER>+1.00D) and emmetropising hyperopia (EH) (initial
SER>+1.00D; subsequent SER -0.50D to +1.00D).
Results: The PM group were taller than the PE group (all p≤0.05). Change
in AL and height correlated in the PE group at all timepoints (p<0.05) and
in the IM group between t1-t2 (p=0.04). Between t1-t2: for every increase
in body height of 15cm, AL increased by 0.25mm in PE, 0.55mm in IM
and 0.60mm in PrM. Between t2-t3: for every increase in body height of
15cm, AL increased by 0.15mm in PE, 0.45 in PrM, 0.90mm in IM. In the
PM group, change in body height was small (Maximum 4.5cm).
Conclusions: Body growth and axial elongation are related in those with
PE. In myopia, the rate of axial elongation is greater than change in body
height indicating a mismatch in the normal body growth mechanism.
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Sex Difference of Axial Elongation Rate and Ocular
Biometry in Elementary School Students
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Dental Sciences, Japan
PURPOSE: The purpose of this study was to see sex difference of
relationship between ocular biometry and axial elongation or its rate in
elementary school students.
METHODS: A prospective cohort study (UMIN000015239) comprised
102 right eyes of elementary school students. All participants underwent
optical axial length, anterior chamber depth and lens thickness
measurement for three years (9 to 11 years). Axial elongation was
calculated by 3rd year result minus 1st year result. Growth rate change
was calculated by axial elongation of second half period minus that of
first half period. Spearman’s correlation was used to investigate the
correlation between ocular 1st year biometry and axial elongation or
growth rate change.
RESULTS: Fifty boys and 52 girls were analyzed. In boys and girls, the
eyes with larger axial elongation tended to have longer axial length,
deeper anterior chamber depth and thinner lens thickness at 1st year
(|r|=0.41 to 0.46). Only in girls, the eyes with larger growth rate change
tended to have shorter axial length, shallower anterior chamber depth
and thicker lens thickness at 1st year (|r|=0.31 to 0.41).
CONCLUSIONS: In boys and girls, Axial elongation tend to increase in
the eyes with myopic ocular biometry at 1st year. Only in girls, the axial
elongation rate tended to accelerate in the eyes with hyperopic ocular
biometry at 1st year.
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Purpose: To examine long-term axial elongation in highly myopic eyes.
Methods: We reviewed medical records of 567 consecutive highly
myopic patients (axial length (AL) of ≧ 26mm) who visited Kyoto
University Hospital Macular Clinic between January 2011 and March
2017. The AL of the eye was measured by IOLMaster (Zeiss). Eyes for
which AL was measured more than twice were included in this study.
Eyes with history of ocular surgery except for cataract surgery were
excluded. Axial elongation rate (mm/year) was determined for each eye
using generalized linear mixed model. The effect of age, initial AL, their
interaction, and sex on axial elongation was evaluated using generalized
estimating equation.
Results: A total of 310 eyes of 167 patients were eligible for this study.
Mean number of AL measurements was 2.61 times. Mean age and AL of
eligible eyes were 56.9±14.6 years and 28.75mm±1.92mm, respectively.
Age (beta = 4.91×10-3, P = 0.015), AL (beta = 9.84×10-3, P = 0.025) and
their interaction (beta = -1.82×10-4, P = 0.011) were significantly
associated with AL elongation.
Conclusions: AL continued to increase in adult highly myopic eyes, as
previously reported. AL elongation speed get faster as age and AL
increase. However, the interaction between age and AL limit the AL
elongation speed.
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Purpose: To investigate the risk factors for myopia progression in schoolage children, we performed the Kyoto Childhood Refraction Error Study,
which involved annual visual acuity (VA), refractive error (RE), axial
length (AL), and higher order aberration (HOA) examinations in
elementary-grade school children in the city of Kyoto, beginning in 2013.
Methods: This study involved 618 eyes of 314 elementary-grade school
children (age 6-8 years) who underwent annual eye examinations over a
4-year period beginning in 2013 or 2014. In all subjects, the data of both
eyes was analyzed via the Cox proportional hazard model using 29
factors; e.g., baseline VA, RE, AL, K value, and HOA, and the detection
of myopia progression was defined as <20/20 uncorrected VA and >0.5
dioptors myopic change in the subjective VA test results.
Results: The hazard ratios of RE (spherical equivalent), AL, K value,
HOAs (spherical aberrations in a 6mm-diameter area of the pupil), were
0.6 [95% confidential interval (CI); 0.46-0.81], 2.94 (CI; 2.19-3.94), 1.59
(CI; 1.3-1.89), and 0.21 (CI; 0.06-0.74), respectively, and were
determined to be risk factors of myopia progression in elementary-grade
school children.
Conclusions: Our findings showed that stronger myopia, longer AL, a
steeper cornea, and smaller spherical aberrations are risk factors for
myopia progression in elementary-grade school children.
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Purpose: To build a machine learning model (MLM) that predicts the
probability of onset of myopia after a 2 years period for schoolchildren in
China.
Methods: Data from baseline and 2 years follow-up visits of a schoolbased prospective cohort study (Wenzhou Medical University Essilor
Progression and Onset of Myopia [WEPrOM] study) were used. Eye
examination, including subjective refraction, ocular biometry, and
questionnaires were conducted at both visits. Area Under the Curve of
the Receiver Operating Characteristic (AUCROC) was used to estimate
MLM performance.
Results: At baseline, there were 830 non myopic children. Over a 2 years
period, 229 (27.6%) developed myopia. The MLM used was a logistic
regression. The features included are age, spherical equivalent, axial
length, anterior chamber depth, K1, K2, corneal curvature axis and
thickness, lens thickness, presenting visual acuity, phoria, AC/A ratio,
negative relative accommodation, positive relative accommodation, time
spent on near work and outdoors and reading age. Principal component
analysis was done to account for non collinearity. The AUCROC obtained
was 0.77 (95% CI, 0.73 - 0.80).
Conclusion: A MLM was built to predict the onset of myopia based on
longitudinal data from Chinese schoolchildren. This work is a first step
towards designing individualized myopia prediction tools to forecast
myopia onset.
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Purpose: To explore the add-on value of follow-up data in predicting myopia
development, and to investigate the earliest age threshold for an accurate
prediction of high myopia using a longitudinal cohort of children in China.
Methods: A total of 1073 first-born twins followed annually between 2006 and
2015 in China. The exposures were parental myopia, time of near work and
outdoor activity. A linear mix-effect model was used and conditional
expectation of data at follow-up visits were incorporated in the model.
Results: Mean age at baseline was 10.5+2.2 years. In all the models, age and
parental myopia showed significant fixed-effect. For prediction of refraction at
last visit, incorporating data at 2nd visit and 3rd visit reduced the mean square
error from 1.58 to 1.20 and 0.88 respectively. The AUC of predicting high
myopia at age of 18 years were 0.95 using baseline data, 0.97 using data of 2
visits and 0.97 using 3 visits (P<0.05). For age-specific prediction of high
myopia at age of 18, the AUC for predicting high myopia increased to more
than 0.95 at age of 13 years for participants with single visit data, and at age
of 11 years for those with data from 2 visits.
Conclusions: Incorporating follow-up data into the model can improve the
predicting accuracy of refraction development, and may bring forward the age
of accurately predicting high myopia development by two years.
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Violet Light Hypothesis for Prevention of Myopia
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Purpose: To investigate one of the fundamental etiologies and a therapeutic
target of myopia progression, we focused on violet light (VL) in the visible
spectrum.
Methods: Absorption spectra or spectrum irradiance was measured using
spectrophotometers. Animal models of experimental myopia with chicks and
mice were performed. Retrospective clinical analysis was conducted for
school children and adult high myopia patients. Administration of crocetin was
examined with a murine model and human subjects of myopia.
Results: Deficiency of VL (360-400 nm) from the artificial light sources and of
its transmittance through window glasses, eyeglasses, contact lenses (CLs),
and intraocular lenses (IOLs) were found. VL exposure significantly
suppressed myopia progression in chick and murine models of myopia with
increased ocular Egr-1 (Early growth response 1). Significant myopia
progression was observed in children wearing VL-blocking CLs or eyeglasses
or high myopia adult underwent VL-blocking phakic IOL surgery compared to
VL-transmitting lenses. Administration of crocetin increasing Egr-1 showed a
suppressive effect against myopia progression in animal and human subjects.
Conclusions: Deficiency of VL in our modern society was detected. Increased
amount of VL transmittance or exposure may have protective effects for
myopia progression in various aspects.
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Purpose: To estimate the incidence of myopic maculopathy in a
Japanese community.
Methods: A total of 2,164 Hisayama residents aged 40 years or older
(participation rate 76.9%), who underwent eye examinations in both 2012
and 2017 and had no myopic maculopathy in 2012, were followed-up for
5 years The grades of myopic maculopathy were categorized based on
the criteria of Pathologic Myopia Study Group classification system.
Trends in the cumulative incidence of myopic maculoathy were tested by
a logistic regression analysis.
Results: During follow-up 24 subjects developed myopic
maculopathy.The 5-year cumulative incidence of myopic maculopathy
was 1.1% . With regard to the grade of myopic maculopathy, it was 0.8%
for diffuse chorioretinal atrophy, 0.6% for patchy chorioretinal atrophy,
and 0.2% for macular atrophy. The unadjusted cumulative incidence of
myopic maculopathy increased significantly with longer axial length (p for
trend<0.001). Moreover, aging was associated significantly with higher
cumulative incidence of mypic maculopathy after adjusting for axial
length (p for trend =0.005), although there was no significant association
with unadjusted incidence (p for trend=0.59).
Conclusions: Our findings suggest that about 1% of Japanese adult have
myopic maculopathy. In addition, aging and longer axial length are
significant risk factors for myopic maculopathy.
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Association of Variants In PDGFRA with Myopia in
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Shi-Ming Li1, Shi-Fei Wei1, He Li2, Luoru Liu2, Ningli Wang1
1. Tongren Hospital, Capital Medical University, China; 2. Anyang Eye
Hospital, Anyang city, Henan Province, China

Purpose: To analyze the association of SNPs in candidate genes with
myopia in Chinese children.
Methods: A total of 2267 grade 1 children from the Anyang Childhood
Eye Study were chosen for genotyping. Twenty-five SNPs in 11 candidate
genes/loci in the pathway of sclera remodeling were genotyped. Myopia
was defined as cycloplegic spherical equivalent (SE) of less than -0.5 D,
otherwise it is non-myopia. Emmetropia was defined as SE between -0.5
D and +0.5 D. Logistic regression was used to analyze the association of
SNPs with myopia while adjusting age and gender. Multiple comparison
was corrected using the Bonferroni method.
Results: The children’s mean age and SE were 12.7 years and +0.9
diopters, respectively. One SNP within PDGFRA was significantly
associated with myopia status in the multivariate analysis (rs2114039:
odd ratio = 0.77, 95% confidence interval, 0.66 to 0.90, P=0.001). In
subsample of myopia vs. emmetropia, rs2114039 remained to be
significant (odd ratio = 0.78, 95% confidence interval, 0.66 to 0.91,
P=0.0018). Other two SNPs within PDGFRA (rs6554163, rs35597368)
were associated with myopia status without significance (odd ratio =
0.78, 95% confidence interval, 0.65 to 0.93, P=0.007; odd ratio = 0.80,
95% confidence interval, 0.67 to 0.96, P=0.018).
Conclusions: Polymorphisms within PDGFRA appear to be associated
with myopia in Chinese children.

Grant support
National Natural Science Foundation of China (81300797), the Major
International (Regional) Joint Research Project of the National Natural
Science Foundation of China (81120108007)
Conflicts of interest None for all authors

Accuracy of Genetic Prediction of Myopia in
Individuals of Non-European Ancestry
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Purpose: A genetic risk score (GRS) can be used to identify children at
risk of myopia, by predicting their future refractive error (RE). To date,
genetic prediction of RE has only been performed in Europeans. We
investigated the accuracy of a GRS in non-European ethnicities.
Methods: A GRS was derived by combining genome wide association
study (GWAS) summary statistics for RE-related traits from a combined
sample of 711,984 European participants. Prediction models were tested
in independent samples of N=1516, N=3500, N=444, and N=3132 adults
of European, Asian, Chinese, and African ancestry. Accuracy of
predicting RE was estimated with R2. The area under the receiver
operator characteristic (AUROC) was used to estimate detection of
moderate myopia (<-3.00D).
Results: The accuracy of predicting RE (with 95% CI) was: Europeans
9.4% (6.6-12.2%); Asians 6.4% (4.9-8.0%); Chinese 6.9% (2.4-11.3%);
Africans 1.4% (0.6-2.2%). The AUROC for predicting moderate myopia in
these ethnicities was 0.72, 0.66, 0.64, and 0.58, respectively.
Conclusion: A GRS derived from European GWAS studies had 68-73%
as much accuracy in predicting RE for people with Asian and Chinese
ancestry. Performance was worse for African ancestry. This provides
further evidence for shared genetic loci for RE in Europeans, Asians, and
Chinese individuals.
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Purpose: To investigate the association between IGF1 single-nucleotide
polymorphisms (SNPs) and myopia in Chinese population.
Methods: 281 myopic students (-0.5D or less) and 373 controls (more
than -0.5D) from Yuepu Primary School in Shanghai participated in this
study. We genotyped 6 tagging SNPs of IGF1 and did the haplotype
analysis with variable-sized slide-window strategy.
Results: The SNP rs2162679 showed a borderline association with
myopia in allele and additive model (p=0.0474 and 0.04973,
respectively). The genotype AA revealed an increasing risk of myopia
comparing to the genotype GG in the SNP rs2162679 (Odds
ratio[OR]=2.219, 95% confident interval[CI]=1.218-4.039, p=0.009) after
adjusting for age and gender. The 4-SNP window rs5742653-rs2162679
had the lowest p value (Chi square=5.768, p=0.0163).
Conclusion: The SNP rs2162679 of IGF1 showed significant association
with myopia in a young Chinese population. Further studies are needed
to confirm the association of IGF1 SNPs and moderate myopia.
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The Effect of Reading Durations and Distances on
Nearwork-induced Transient Myopia
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School of Ophthalmology and Optometry, Wenzhou Medical University,
China
Purpose: To investigate the influence of nearwork-induced transient
myopia (NITM) after different reading durations and distances for
myopes.
Methods: Ten myopes were tested. Subjects read binocularly for 15min,
30min and 45min at 33cm on different visiting days. The subjects also
read binocularly for 30min at 25cm and 50cm respectively. The distance
refractive status of right eye was assessed objectively, for 10s before
reading and 120s immediately after carrying out the near tasks, with an
open-field autorefractor. Logarithmic decay function (y=a +b ln(x)) was
fitted to NITM dioptric magnitude, the area under curve (AUC), nodal
increment “a” and slope “b” were calculated from the formula.
Results: For durations of near work, AUC of 30min (p=0.007) and
45min(p=0.012) were significantly larger than 15min, with nodal
increment of 30min being larger than 15min (p=0.003) and 45min
(p=0.036), slope of 30min being smaller than 15min (p=0.041) and 45min
(p=0.037). For reading distances, AUC of 50cm was smaller than 25cm
(p<0.001) and 33cm (p=0.028), with nodal increment of 25cm being
larger than 33cm (p=0.02) and 50cm (p=0.014) but no difference on
slope (p=0.506).
Conclusions: It has been speculated that with longer and closer
sustained nearwork, increased retinal defocus from larger NITM may
contribute to the progression of myopia.
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Purpose: To explore if smartphone use presents as a novel risk factor for
myopia development and progression based on (i) patterns of children’s
smartphone use and (ii) central and peripheral retinal image differences
created during smartphone use versus traditional reading
Methods: Smartphone usage among 120 myopic and 182 non-myopic
students was objectively quantified by analysing retrospective wifi and
mobile data usage. Optical image variations were assessed by
computing the angular subtense of typical book and smartphone stimuli.
Additionally, dioptric error maps were created using a light-field camera
to extract visual scene depth information from the same stimuli during
habitual indoor use
Results: Multinomial logistic regression revealed that myopic refractive
error was significantly associated with increasing daily smartphone
usage [odds ratio 1.07, (CI 1.03-1.13)]. Smartphones subtend a smaller
horizontal(H) and vertical(V) visual angle (10°H;20°V) relative to a typical
book (18°H; 26°V) at 40cms. Dioptric error maps reveal small differences
in central hyperopic defocus and large increase in off axis myopic
defocus when viewing a smartphone compared to a book
Conclusion: Increased levels of near work coupled with regional
differences in the pattern of retinal defocus during smartphone use could
promote increased growth at the posterior pole (due to hyperopic
defocus) and reduced growth peripherally (myopic defocus), leading to a
more prolate scleral profile prone to peripheral hyperopic defocus in
natural viewing conditions, providing a further myopic growth stimulus
Grant support
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Investigating Patterns of Light Exposure in Young
Adults.
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Purpose: Using objective measures to describe patterns of light
exposure in young Australian adults engaging in tertiary education.
Methods: 102 university students wore a light data logger over four days
(2 week and 2 weekend days) in autumn, 2014. Participants
simultaneously completed a 24-hour diary to capture indoor and outdoor
exposures and activities undertaken.
Results: Subjects spent approximately 11.3% of daylight hours outdoors,
equating to ~81 minutes of exposure to lux >1,000 on a day with 12 lighthours. Of this, only ~18 min was spent >10,000 lx and ~6 min >40,000 lx.
The main activity differentiating behaviour on weekdays vs weekends
was tertiary education. However, this made no significant difference to
the time spent in all light intensity ranges (0-100,000+ lx) nor in the mean
daily light level experienced. Yet there was a graphic difference in the
daily pattern of light exposure with weekday patterns more sporadic from
sunrise to sunset.
Conclusions: Days spent in education accumulates total light exposure in
multiple short intervals. Given that phasic dopamine release can occur
from intermittent exposure to high intensity light, protective effects may
continue if exposure times and intensities are kept above threshold. Very
little time was spent at light levels deemed protective in animal studies
that used continual myopic stimuli, leading to an overestimation of the
requirements for protection in humans. Recent epidemiological evidence
from Taiwan suggests that lower light exposures in humans may be
protective for myopia.
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Urban-Subrural Differences in Myopia, Nearwork
and Outdoor Time in Chinese schoolchildren:
WEPrOM Study
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Purpose: To assess the changes in prevalence of myopia over a 2-year
period among schoolchildren living in urban and subrural regions of
Wenzhou, China.
Methods: We analysed 800 schoolchildren (aged 6-10 years at baseline)
who participated in WEPrOM study, of which 567 and 233 children were
from urban and subrural schools, respectively. Eye examinations and
questionnaires were performed on schoolchildren. Myopia was defined
as a spherical equivalent (SE) ≤ -0.5 diopter (D).
Results: Over the 2-year FU period, the prevalence of myopia increased
from 22.8% to 44.9%. The mean SE at 2-year FU (-0.8±0.5 D) was more
myopic than baseline (-0.2±0.03 D; P<0.001). The mean SE at 2-year FU
was more myopic in the urban children (-0.9±0.1 D) than subrural
children (-0.6±0.1 D; P<0.05). Subrural children spent more time
outdoors (2.0±0.1 hours/day) than urban children (1.4±0.1 hours/day) at
2-year FU (P<0.001). Time spent on nearwork at the 2-year FU (3.1±0.1
hours/day) was significantly higher than that at baseline (2.4±0.1
hours/day; P<0.001). Urban children spent more time on nearwork
(3.3±0.1 hours/day) than subrural children (2.6±0.2 hours/day) at 2-year
FU.
Conclusions: Myopia prevalence in Chinese schoolchildren increased
over a short 2-year FU period. Compared to subrural children, urban
children spent more time on nearwork and less time outdoors.
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The Correlations between After-school Outdoor
Activity, Homework Hours and Refractive Error in
Myopic School-aged Children in Taiwan
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Purpose: To investigate the relationships between homework hours,afterschool outdoor time and the degree of myopia in school-aged myopic
children in Taiwan.
Methods: In this study, 180 participants (6-12 years old) were classified
into two groups depending on whether they spent more than 30 minutes
on homework. A questionnaire which included homework hours, afterschool outdoor time was collected. In addition, refractive error and axial
length were measured by using open-field autorefraction and IOL Master.
Results: The mean refractive error of the children who spent more than 30
minutes on writing homework time group was significant lower than those
who finished within 30 minutes (p=0.031), but no significant difference
was found in axial length (p=0.193). The results using Spearman’s
correlation analysis showed that the outdoor activity time was
significantly correlated with the refractive error [r=0.031, P=0.04], but not
with axial length [r=-0.092, P=0.218]. The time spent on doing homework
was significantly correlated with the refractive error [r=-0.15, P=0.04] as
well as with axial length [r=0.16, P=0.031].
Conclusion: The homework hours and after-school outdoor time are the
factors which significantly associate with myopia development in
Taiwanese children. The more near work and less outdoor activity
aggravate their refractive development.
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Profile of Near Work and Outdoor Activity in
Children from South India

Meenakshi Swaminathan, Hephzibah Blessy, Jameel
Rizwana, Aparna G, Viswanathan S
Medical Research Foundation, Chennai, India

Methods: This was a hospital based cross-sectional survey conducted
between May 2018 and December 2018 among children aged 6 to 17
years. Survey forms were administeredto the parents of the children,
which had questions related to near work and outdoor activities of both
children and parents.
Results: The study included 517 survey forms comprising of 249 Females
and 268 Males. The mean ± SD age of the subject was 10.70 ± 2.55
years. Majority of the children had myopia (55.51%) followed by
astigmatism (28.04%) and hyperopia (10.83%). During the weekdays,
children spent the most time on reading and writing [136.79±79.15
minutes] and during the weekends, children were found to spend more
time watching Television [174.01±109.25 minutes] and playing outdoors
[129.97±100.78 minutes]. On weekdays, children with Myopia were
found to spend 1 hour 50 minutes more on near work than others and 30
minutes more on weekends. With increase in age, children spent more
time on near work (Spearman’s r= 0.254, p< 0.001) and less time
outdoors (Spearman’s r= -0.152, p<0.001)
Conclusion: This study provides an insight into the current lifestyle habits
of Indian children after school hours and forms a basis for behavioural
modifications in this ethnicity.
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Purpose: To evaluate the efficacy of a machine learning algorithm in
differentiating indoor and outdoor locations as collected by use of a wearable
smart watch.
Method: Real time data including luminance obtained with a smart watch from
dataset A: twelve adults wore 24 smart watches (both wrists) with data manually
recorded indoor/outdoor locations. Seventy percent of data collected was
considered the training set and a support vector machine (SVM) algorithm
generated using the variables to create a classification system for differentiating
indoor and outdoor locations. The algorithm was then used for predicting the
location of the remaining 30% of dataset A. Similarly, data was corrected with
smart watch from dataset B: 172 children from three schools wore watches at
school and 12 supervisors recorded true locations. Finally, we predicted the
location of dataset B using the SVM model self-trained from dataset B to see
whether the accuracy improved or not.
Result: In both datasets, SVM algorithm outperformed the univariate threshold
segmentation method in predicting the outdoor location. In dataset A, the
accuracy and AUC of SVM were 99.55% and 0.99 as compared to 95.11% and
0.95 with the univariate threshold segmentation (p<0.01). In cross validation, the
accuracy and AUC of SVM were 82.67% and 0.90 compared to 80.88% and
0.85 with the univariate threshold segmentation method (p<0.01). In dataset B,
the accuracy and AUC of SVM and AUC were 92.43% and 0.96 compared to
80.88% and 0.85 with the univariate threshold segmentation (p<0.01).
Conclusion: A machine learning algorithm allows for discrimination of outdoor
versus indoor environments with high accuracy and provides an opportunity to
study and determine the role of environmental risk factors in onset and
progression of myopia.
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Purpose: Most previous studies on myopia focused on pre-schoolers or
school-aged child, but little had been done on the college-aged
population. Hence, this study investigated the association between
outdoor activity and myopia in university students and illuminated
whether existed epidemiological differences between mainland and
overseas Chinese students.
Method: This university-based cross-sectional study was based on a
sample of college-aged individuals (n = 1534) randomly selected by
stratified cluster sampling, who then completed questionnaires.
Results: The overall prevalence of myopia was 75.0%. Overseas students
(3.83 ± 3.04 h/day) spent more time outdoors than mainland students
(2.67 ± 2.32 h/day, P<0.001). Fewer overseas students suffered from
myopia (57.4%) than mainland students (78.4%; P<0.001). Hours of
outdoor activity had the largest AUC under the ROC curve (0.70;
P<0.001). Non-myopic individuals were more likely to wear sunglasses
when exercise outdoors (P<0.05).
Conclusion: This study evaluated epidemiological characteristics of
myopia and related factors among college-aged individuals from
mainland or overseas in Guangzhou, and suggested the protective
effects of outdoor activities and eye protection measures against myopia.
Future cohort studies should be conducted to further confirm this
relationship.
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Outdoor and Nearwork Time Quantified by
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Purpose: To compare outdoor and nearwork time obtained from
questionnaire with those obtained from the Clouclip.
Methods: Eighty children (11.01 ± 0.41 years) were enrolled in the study.
Each was requested to wear Clouclip on typical weekdays and
weekends. Clouclip can measure working distance and ambient
illuminance accurately. Then, they were asked to fill out the questionnaire
to assess their outdoor and nearwork activities for the same period. For
Clouclip, we set the cut-off point of 40 cm for nearwork and 1000 lux for
outdoors, respectively.
Results: During school period, outdoor and nearwork time from
questionnaire was significantly higher than that from Clouclip [4.73(4.73,
5.07) vs. 2.88(2.46, 3.48) h; 1.60(1.33, 1.85) vs. 1.21(0.96, 1.50) h; both
p<0.01]. During after-school period and on weekend, nearwork time from
questionnaire was basically the same as that from Clouclip [1.46(0.87,
1.98) vs. 1.04(0.91, 1.41) h, p=0.10; 1.75(1.00, 2.84) vs. 2.38(1.30, 3.70)
h, p=0.14], whilst outdoor time from questionnaire was significantly
higher than that from Clouclip [0.67(0.33, 1.31) vs. 0.34(0.20, 0.58) h;
0.52(0.15, 1.62) vs. 0.17(0.05, 0.39) h, both p<0.01].
Conclusions: There are substantial differences between questionnaire
and Clouclip in assessing outdoor and nearwork time. It is suggested to
utilize objective measures considering measurement accuracy.
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Purpose: Accurate measures of children’s viewing behavior are difficult
to obtain yet habitual viewing distances and far-point distances
(refractive error) are crucial components of myopia development (e.g.
cause-effect). We describe the feasibility of a novel hand-held mobile
app to remotely monitor near-work and far-point distance.
Methods: Viewing and far-point distances were monitored in two subjects
(age 14 and 16) for 45 days (34±28min daily, 1607min total) and 19 days
(35±32min daily, 661min total), respectively in habitual conditions. One
subject’s device also included a screen darkening intervention when it
was closer than 300mm to the face. Accuracy and repeatability of
viewing and far-point distances were tested. Trial lenses were used to
adjust the far-point of six subjects (from -1.75D to -5.0D) in a single-blind
experiment. Face-to-device distance was monitored after repeated (n=5)
estimates of maximum distance for clear vision.
Results: Mean ± SD near-work distance was 285±58mm and 367±94mm
for the two subjects, respectively. The RMS error of self-refractions was
0.33D. The within-subject test-retest SD was 0.21D, indicating that a 5repeat protocol will produce a SEM of <0.10D. Mean signed error was 0.02D in the sample as a whole, and -0.21D for all samples with <-4D Rx.
Conclusions: The app was successful in monitoring both near-working
and far-point distances. The RMS error was on par with test-retest of
clinical subjective refraction. Myopes may slightly under-estimate their far
point distance with this app.
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Association of Myopia Development with Visual
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including Chronotype, in Adolescents in Estonia

Teele Palumaa1,2, Reili Rebane1, Kristel Harak1, Delis
Linntam1, Mari Tamsalu1, Triin Keller1, Katrin Sonajalg1,
Marika Tammaru3, Kadi Palumaa1

1. East Tallinn Central Hospital Eye Clinic, Estonia; 2. Nuffield
Department of Clinical Neurosciences, University of Oxford, UK; 3. East
Tallinn Central Hospital Research Department, Estonia
Purpose: Although myopia risk factors have been researched in many
countries, such studies are lacking in Estonia. Reports have shown that
myopes have poor sleep quality, possibly caused by misalignment of
their sleep-wake timing preference, i.e. chronotype, and social
schedules. Therefore, the aim of this study was to evaluate the risk
factors for myopia in adolescents in Estonia, including chronotype and
time spent outdoors or on near work.
Methods: 123 adolescents aged 15 to 17 years participated. They had a
clinical ocular examination, including cycloplegic refraction, completed
the morningness-eveningness questionnaire for evaluation of chronotype
and a questionnaire on daily activities. Myopia was defined as spherical
equivalent (SE) ≤0.50 D.
Results: Multivariate logistic regression revealed having two myopic
parents associated with higher odds of myopia (OR 3.78, 95% CI 1.15 ≤
12.42). Notably, time spent outdoors or near work did not affect the odds
of having myopia. Similarly, there was no association between myopia
and chronotype. Refractive error had both axial and corneal components,
illustrated by the correlation of SE with axial length (r = ≤0.76, p <
0.0001) and corneal radius of curvature (r = 0.17, p = 0.007).
Conclusions: This is the first study on myopia risk factors in Estonia and
in agreement with other reports we identified parental myopia as a risk
factor. Chronotype was not associated with myopia in our study sample.
Interestingly, there was no relationship between myopia and time spent
outdoors or near work, possibly due to the older age of the subjects.
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Purpose: Myopia is believed to be heavily influenced by viewing distance
(VD) and eye-received illuminance (EI). However the precise roles of the
two factors during the development of myopia are unknown due to the
lack of quantification methods. This study proposes a quantification
method that shows the relationship between the progression of refractive
error (RE) and the visual behavior (VD-EI) space measured by a device
Clouclip.
Methods: Clouclip measures VD and EI every 5 and 20 seconds. 145
children were recruited from 3 primary schools. The time series of VD-EI
measurements were denoised by a lowpass filter. The gradient of VD-EI
series was thresholded to segment the subseries in which the VD-EI
measurement is locally stable. Each subseries represents the stable
visual behavior and the length of the subseries is calculated as the
percentage of stable time (PoST). The VD-EI space is divided into a 7-by7 grid. For each person, the total PoST falling in each cell is associated
with the progression of RE. The relationship between the total PoST and
the change of RE is estimated in an ordinary linear regression.
Results: The mean±SD RE change is -0.92±0.47 diopter and all students
progressed negatively. 29 out of 49 areas were significantly related to the
RE change (p<0.05). 90% cells above 30cm have protective behavior
and 71% cells below 30cm have harmful behavior.
Conclusions: This is the first time to show quantitatively the association
between RE change and visual behavior. The approach applied in the
study provides a valuable tool to illustrate the myth of myopia.

Purpose: This study aimed to compare myopia risk factors between a
local and an international primary school.
Methods: Children (8-10 years) were recruited for vision screenings from
a local (n=165) and an international school (n=291). Self-administered
questionnaires were distributed to parents.
Results: The response rates to questionnaire was 62.3% in the local
school and 63.8% in the international school. Students in the local school
had a higher percentage of myopia than those in the international school
(52.9% vs 32.9%, Chi-square test, p<0.001). However, the proportions of
parental myopia and high myopia (SE≤-6.0D) in the local school
(56.0% & 6.7%) were both lower than those of the international school
(77.8% & 21.2%, p<0.001). Children in the local school spent less time
on extra-curricular tuition classes than international school children (2.0
hrs/wk vs 3.0 hrs/wk, Mann-Whitney U, p=0.008). On the other hand,
local school children spent more time on homework (11.5 hrs/wk vs 7.0
hrs/wk, p<0.001) and digital devices (11.0 hrs/wk vs 8.2 hrs/wk, p=0.006)
than international school children. Furthermore, only 55% local school
students had daily outdoor time compared with 80.6% international
school students (p<0.001).
Conclusions: The self-administered questionnaire revealed different
combinations of potential myopia risk factors in the local and international
school children.
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Defocus Characteristics of Home-working Scene of
Hongkong Schoolchildren and Association with
their Refractive Error Change
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Effect of Fundus Lesions of Early High Myopia on
Retinal Blood Flow Changes
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Purpose: To investigate the defocus characteristics of the home-working
scene (mainly desk) and correlate with their 1-year refractive error (RE)
change
Methods: The working scene of 51 subjects (age 8-12yrs) was captured
using Kinect for PC v2 in home visits. The subjects were asked to
perform their usual posture. The Kinect was then positioned such that it
pointed to the visual target (e.g. a book) and aligned with the subject’s
line of sight.
The depth image (512x424 pixel) was analyzed by MATLAB. Assuming
the visual target was of zero vergence, each pixel was converted into a
vergence value (i.e. positive: the eccentric object was closer to the eyes,
and vice versa). Thus, a 3D scene map was created (vergence as Zaxis), and an integral volume of defocus distribution was obtained. The
volume by 5°-step eccentricity was stepwise-regressed to correlate with
the RE change.
Results: The integral volume was associated with the subject’s working
distance (r=-0.42, p=0.001). Superior region of the scene imposed
negative vergence, and vice versa. Desk with items imposed more
positive vergence than an empty desk. The volume at 15-20° eccentricity
was associated with the RE change (B= -0.29, p= 0.002).
Conclusion: This study characterized the defocus distribution of the
home-working environment, which was associated with RE change.

Purpose: To investigate the correlation of superficial retinal vascular
density in patients with high myopia in different stages of retinopathy.
Methods: Retrospective analysis of a total of 92 patients with high myopia
(170 eyes), angiography was performed using optical coherence
tomography, to analyze the density of retinal annular vessels in macular
and optic disc area, high myopia retinopathy is classified as category 0:
no retinopathy; category 1: tessellated fundus; category 2: diffuse
chorioretinal atrophy; category 3: patchy chorioretinal atrophy; category
4: macular atrophy. Because of poor fundus vascular signal quality in C3
and C4 group, patients with early high myopia retinopathy were included
in this study.
Results: In the C0 group, the vascular densities of upper, nasal, lower
and temporal of macular area were 19.80±2.70mm-1, 19.93±2.89mm-1,
18.94±2.50mm-1, 18.84±2.34mm-1; in the C1 group were 19.43±1.89
mm-1, 19.76±2.25 mm-1, 18.10±2.67 mm-1, 17.96±2.64 mm-1; in the C2
group were 16.11±4.54 mm-1, 15.65±4.71 mm-1, 14.93±4.73 mm-1,
13.98±5.85 mm-1, C0 group and C2 group, C1 group and C2 group
were statistically significant.
Conclusions: In the retinopathy C2 group of patients with high myopia,
the vascular density in the four directions of the macular area were lower
than that in the early stage of high myopia retinopathy (C0 and C1).
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Measurements of Parapapillary Atrophy Area and
Other Fundus Morphological Features in the
Process of Myopization

Xi Chen, Xiaoxiao Guo, Shanshan Li, Ran You, Xiufen
Yang, Lu Zhao, Yanling Wang
Beijing Friendship Hospital, China

Purpose: To examine parapapillary zones gamma and delta and other
fundus morphological features.
Methods: The retrospective observational study included high myopia
patients. Patients were divided into three groups: no posterior
staphyloma (no PS), PS with and without myopic traction maculopathy
(PS with/without MTM). The fundus morphometrical features were
measured based on fundus photographs.
Results: Of the 70 individuals included in this study, the mean (SD) age
was 57.46 (13.56) years, and 47 patients were female. In univariate
analysis, morphological features changed most dramatically in the PS
with MTM group. In multivariate analysis, with axial length (AL) and age
as independent variables, horizontal diameter in the delta zone of the PS
without MTM group was still significantly larger than the PS with MTM
group. Furthermore, the gamma/delta ratio showed significant
differences in the PS without MTM and the PS with MTM groups. For
three types of MTM, we found significant differences in gamma
parameters and DFD between the MH and MRS groups after corrected
AL and length factors.
Conclusions: With the development of high myopia, some characteristic
changes occur in the gamma and delta regions. These changes were
associated with histological anatomical changes caused by local pull
forces, which may hint the pathogenesis of traction forces on high
myopia degeneration.
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Factors Associated with Tessellated Fundus in Early
Stage of Pathologic Myopia for Young Adults

Jianfeng Zhu1,2, Hanyi Lyu1,2, Qiuying Chen1,2, Guangyi
Hu1,2, Ying Fan1,2, Haidong Zou1,2, Jiangnan He1,2, Xun Xu1,2

1. Shanghai Eye Disease Prevention And Treatment Center, China;
2. Department of Ophthalmology, Shanghai General Hospital, China

Purpose: To explore the characteristics of retina thickness(ReT),
choroidal thickness(ChT) and subfoveal scleral thickness(SST) changes
when tessellated fundus occurs and exacerbates in early stage of
pathologic myopia for young adults.
Methods: A total of 828 university students aged 18-37 years underwent
comprehensive ophthalmic examinations including SSOCT. The severity
of tessellated fundus was assessed by fundus photographs. The
thickness of the choroid ,retina and scleral thickness was measured. The
factors that related to tessellated fundus were analyzed.
Results: Tessellated fundus had a significantly thinner choroid in all
regions(p <0.0001), and a significantly thinner sclera in center fovea (p <
0.0001). Center fovea and region between center fovea and optic disc
shows the most significant decrease in choroidal thickness. The axial
length and choroidal thickness were independently related to macular
fundus tessellation and its severity (p < 0.05), while area of parapapillary
atrophy and tilted disc in addition to axial length and choroidal thickness
were independently associated with peripapillary fundus tessellation and
its severity(p < 0.05).
Conclusions: Choroidal and scleral thickness correlated closely with the
fundus tessellation in young adults. Choroid thinning may progress faster
in region between central fovea and optic disc as the fundus tessellation
evolves to more severe. The parapapillary atrophy and tilted disc may
play an important role in the evolvement of pathologic myopia.
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Morphological Characteristics and Risk Factors of
Myopic Maculopathy in an Older High Myopia Population
based on the New Classification System (ATN)
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Laboratory of Ocular Fundus Diseases, China
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Purpose: To investigate the distribution and risk factors of different types of
myopic maculopathy (MM) in a highly myopic population.
Methods: A total of 1086 eyes (762 patients) were enrolled. Each participant
underwent detailed ocular examinations. Combining the fundus photographs
and optical coherence tomography images, types of MM were assessed as
myopic atrophy maculopathy (MAM), myopic tractional maculopathy (MTM) or
myopic neovascular maculopathy (MNM) according to the ATN classification
system. Peripapillary atrophy (PPA) area, tilt ratio and and macular choroidal
thickness (mChT) were measured individually.
Results: Eyes with larger PPA area were more likely to have MAM (odds ratio
[OR], 1.220; P = 0.037 per 1-mm2 increase) and MNM (OR, 1.723; P < 0.001
per 1-mm2 increase), and eyes with thicker mChT were less likely to have
MAM (OR,0.970; P < 0.001 per 1-μm increase) and MNM (OR, 0.976; P <
0.001 per 1-μm increase). Whereas eyes with higher tilt ratio were less likely to
have MTM (OR, 0.020; P < 0.001 per 1 increase), and all MTM patients
presented with posterior staphyloma. No associations were found of the PPA
area with MTM and the tilt ratio with MAM.
Conclusions: Different types of MM had different risk factors; larger PPA area
and thinner mChT were risk factors for MAM and MNM, whereas lower tilt ratio
was a risk factor for MTM. Our results indicate that the pathogenesis of MTM is
different from that of MAM and MNM.
Grant support
The National Key R&D Program of China (Grant No.: 2016YFC0904800);
Three-year Action Program of Shanghai Municipality for Strengthening the
Construction of the Public Health System (Grant No.: GWIV-13.1); Key
Discipline of Public Health-Eye health in Shanghai (Grant No.: 15GWZK0601);
Shanghai Science and Technology Commission Research Project (Grant No.:
17ZR1426900); Shanghai Municipal Science and Technology Commission
(Grant No.: 201640090); the National Natural Science Foundation of China
(Grant No.: 81703287); and Overseas High-end Research Team-Eye health in
Shanghai (Grant No.: GWTD2015S08).
Conflicts of interest None

P-038

Multimodal Imaging of Linear Lesions in the Fundus
of Pathologic Myopic Eyes with Macular Lesions
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PURPOSE: To detect, using multimodal imaging, lacquer cracks (LCs)
and myopic stretch lines (MSLs) in pathologic myopic eyes with macular
hemorrhage (MHE) and those without.
METHODS: We collected 18 consecutive pathologic myopic eyes
(spherical equivalent ≤ -8.0 diopters) that had presented with linear,
yellowish-white lesions in the macula. We categorized the eyes into either
the MHE group or the non-MHE group. All underwent fluorescein
angiography (FA), near infrared autofluorescence (NIA), indocyanine
green angiography (ICGA), and spectral-domain optical coherence
tomography (SD-OCT).
RESULTS: In all 18 eyes, the linear lesions were hyperfluorescent under
NIA imaging, but hypofluorescent under ICGA. All ten eyes in the MHE
group had LCs, and two had both LCs and MSLs. None of the eight eyes
in the non-MHE group had LCs. Regarding proximity to the MHE, LCs
tended to locate closer than MSLs. Incidental perforating scleral vessels
were clearly visible on the tracked SD-OCT scanning line, joining the
choroid beneath the border of MHE. Sample cases are illustrated using
delicate photographs and explanations.
CONCLUSION: NIA imaging combined with SD-OCT and ICGA can
detect and differentiate early the subtle difference between the two types
of linear lesions in pathological myopic eyes. Notably, MSLs were not
associated with MHEs or LCs in our consecutive series.
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Abruptly Emerging Vessels in Myopic Patchy
Chorioretinal Atrophy

Shiqi Xie, Yuxin Fang, Ran Du, Tae Yokoi, Hiroyuki
Takahashi, Kengo Uramoto, Takeshi Yoshida, Kyoko
Ohno-Matsui
Tokyo Medical and Dental University, Japan

Purpose: To examine the prevalence and features of abruptly-emerging
vessels (AEVs) within the area of patchy atrophy (PA) in pathologic
myopia.
Methods: The study enrolled high myopia patients with PA, who
examined fundus photograph and swept-source optical coherence
tomography (SS-OCT), between March and November in 2016.
Results: Totally 160 highly myopic eyes (144 patients; mean age: 67.1
years; mean axial length: 30.9 mm) with 264 PA (mean size: 5.6 ±
8.3mm2) were examined. The AEVs were detected in 69 (43.1%) eyes.
On fundus photos, AEVs were observed within or near the edge of the
atrophy. SS-OCT showed AEVs were continuous to the perforating scleral
vessels and were observed on the inner surface of the sclera at the site
where AEVs appeared in fundus photos. A slight bow of the sclera
around the AEVs were observed in 41 (59%) eyes. PA with AEVs (10.7 ±
11.3mm2) was significantly larger than those (3.4 ± 5.1 mm2) without
AEVs.
Conclusions: AEVs were commonly found in myopic PA, with a slight bow
of the surrounding sclera. Further clarification is needed on whether the
penetrating site of AEVs acts as structural fragility and cause macular
Bruch’s membrane defect (=PA) or were secondarily involved in PA
progression.
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The Scleral Thickness between Two Types of Bruch
Membrane Defects in Pathological Myopia
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Purpose: To investigate the scleral thickness(ST) and associated factors between
patchy atrophy and CNV-related macular atrophy (CNV-MA), which were both
correspond to Bruch membrane defects in pathological myopia.
Methods: The eyes presented as patchy atrophy or CNV-MA were selected from a
population-based study. Swept-source optical coherence tomography was
performed to measure ST and choroidal thickness (CT) in subfoveal, 1.5mm and
3.0mm to the foveal. Patchy atrophy was further subdivided into 3 groups as P(Lc),
P(D) and P(St), which refers to patchy atrophy developed from lacquer cracks,
within diffuse atrophy and along the border of the posterior staphyloma, respectively.
CNV-MA was subdivided as CNV-MA SL (single lesion) and CNV-MA ML (multiple
lesion).
Results:The subfoveal ST of CNV-MA was significant thicker (P<0.0001), while the
subfoveal CT of CNV-MA was significant thinner than patchy atrophy (P<0.0001).
The subfoveal ST of the P(Lc) was thicker than the P(D) in the subtype of patchy
atrophy (P=0.047). The subfoveal ST of CNV-MA SL was thicker than CNV-MA ML in
the subtype of CNV-MA (P=0.01). The ST of the group with scleral perforating
vessels in macular area is thicker than the group without (P=0.0061).
Conclusions:Patchy atrophy and CNV-related macular atrophy previously reported
as Bruch membrane’s defects may had different mechanism and independent
progression pattern, rather than a progressive relationship. New technology such as
SS-OCT focusing on scleral morphology may be necessary for further accurate
classification of pathological myopia.
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Development and Progression of Morphological
Characteristics of Optic Disc in Highly Myopic Eyes
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Morphological Characteristics of Optic Nerve Head
and Peripapillary Structure in Young Adults with
High Myopia
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Purpose: To delineate the morphological characteristics in the optic nerve head
(ONH) and peripapillary structure using swept-source optical coherence
tomography (SS-OCT) and to investigate the factors associated with ONH and
peripapillary structural changes in young adults with high myopia.
Methods: 167 subjects with highly myopic eyes and 172 subjects with non-highly
myopic eyes were included. Global and sectorial PPA area was measured on
fundus photographs. Both ends of Bruch’s membrane opening (BMO), the
location of temporal border tissue (BT) and clinical optic disc margin were
assessed, and Bruch’ s membrane opening distance (BMOD), border length (BL),
Border Tissue angle (BTA) and horizontal tilt angle were measured on horizontal
SS-OCT scans.
Results: Larger global (P < .0001) and regional PPA areas (P for trend < .0001) for
all locations except for Inferonasal sector), longer BMOD (P < .0001), BL (P
< .0001), and horizontal tilt angle (P < 0.0001), as well as smaller BTA (P <.0001)
were found in highly myopia group. The changes of PPA area, BMOD, BL, and
horizontal tilt angle were significantly associated with the group divided by AL (β
= 0.4585, β = 0.3660, β = 0.3453, and β = 0.3441, respectively, all P-values
< .0001), while no significant correlation was found between BTA and group.
Conclusions: PPA area, BL, BMOD, and horizontal tilt angle were increased with
axial elongation of globe in highly myopic group. PPA area and BMOD can be
better predictors for high myopic degeneration and visual impairment.
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Identification of Schlemm’s Canal by Anterior
Segment Optical Coherence Tomography in patients
with Pathologic Myopia
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Ophthalmology & Visual Science, Tokyo Medical and Dental University,
Japan
Purpose: To study the characteristics of Schlemm’s canal (SC) using
anterior segment optical coherence tomography (AS-OCT) in high
myopic patients with/without pathologic myopia.
Methods: 87 eyes of 46 patients with high myopia (axial
length:AL≧26.5mm) were enrolled. Among them, they were divided into
two groups with/without pathological changes in posterior pole. 42 eyes
of 28 subjects with non-highly myopic eyes (NHM) were enrolled as
control. All subjects underwent AS-OCT in temporal and nasal quadrants
to identify the SC length.
Results: 47 eyes of 25 patients had high myopia with pathologic myopia.
40 eyes of 22 patients had high myopia without pathological changes.
The average AL of high myopic eyes with pathologic changes (PM)
showed a significant elongation (32.7±3.4mm) compared with high
myopic eyes without pathologic changes (HM) and NHM (29.9±2.2mm
and 24.2±1.1mm). In PM, SC length was 357.2±57.4μm in nasal
quadrant and 350.5±60.6μm in temporal quadrant. In HM, SC length was
352.6±47.8μm in nasal quadrant and 344.6±45.4μm in temporal
quadrant. In NHM, SC length was 289.6±42.9μm in nasal quadrant and
269.3±56.6μm in temporal quadrant. PM and HM had significantly longer
SC lengths than NHM, however; there is no significant difference
between PM and HM.
Conclusions: The occurrence of pathological myopic changes might not
affect the SC length in high myopia.
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Purpose: To describe optic disc characteristics of highly myopic eyes
and investigate associated factors.
Methods: Patients were divided into different groups. Using fundus
photographs, we determined the diameters of the optic disc, optic disc
tilt ratio and optic disc rotation degree.
Results: The study population included 147 eyes (84 patients) with a
mean age of 56.7 ± 14 years (range: 22-84 years) and mean axial length
(AL) of 28.2 ± 2.1mm (range: 24.1-34.9 mm). In multivariate analysis,
longer horizontal optic disc diameter was correlated with larger optic disc
tilt ratio (P < 0.001, B: -0.59), larger optic disc rotation degree (P < 0.001,
B: 001) and longer horizontal delta zone diameter (P < 0.001, B: 0.09). In
univariate analysis, the horizontal optic disc diameter gradually
decreased, while the vertical diameter generally showed an upward
trend as grading increased. In multivariate analysis, with AL as an
independent variable, horizontal diameters still showed significant
differences.
Conclusions: The diameter of the optic disc was related to several
morphometrical features, such as optic disc tilt, optic disc rotation and
Lamina Cribrosa Shift. As the process of myopization, the change in
horizontal diameter did not depend on the AL, while the change in
vertical diameter was related to AL.
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Relationship Between Microperimetry and
Goldmann Visual Field Variability In Pathological
Myopia
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Purpose: To evaluate the clinical usefulness and reproducibility of
microperimeter MP3 (NIDEC, Japan) compared to Goldmann perimetry
(GP) in pathological myopic patients (PM) with visual sensitivity loss.
Methods: Sixty-six eyes of 41 patients with an established diagnosis of
PM (axial length≧26.5 mm and more than Category 2 in META-PM
classification of high myopia) with VF abnormality (PMV group) in the size
of GP isopter V-4 were enrolled. Thirty-two eyes of 20 patients with PM
without glaucomatous visual field loss were also included as healthy
controls (PMC group). The patients performed VF testing with MP3 and
GP measurements. Comparison for V-4 isopter stimuli in GP and peripapillary stimuli in MP3 was made.
Results: There is no significant difference in the average of ocular axial
lengths and the average of age between the PMV and PMC group.
Among the PMV group, twenty-three of 35 eyes (65.7 %) showed a
complete reproducible results between MP3 and GP. And eleven of 35
eyes (31.4 %) showed a partial reproducible results between MP3 and
GP. In one of 35 eyes (2.8 %), MP3 did not reproduce the VF
abnormalities in GP tests. In PMC group, all cases showed no
abnormality in MP3.
Conclusion: MP3 was reproducible for presence/absence of VF
disturbances in GP isopter V-4 stimuli in eyes with PM, which suggests
MP3 might be a useful option for detecting VF abnormality in PM.
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Staphyloma and Other Myopia-related Lesions in
Highly Myopic Singapore Adults
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Purpose: To investigate the occurrence of posterior staphyloma using widefield optical coherence tomography (OCT) and its associated clinical factors in
Singapore adults with high myopia.
Methods: 83 participants (mean age=60.6±7.2 years, women 48.2%) with high
myopia, defining as spherical equivalent [SE] ≤-5D or axial length [AL]
≥26mm, were recruited from the population-based Singapore Epidemiology of
Eye Disease (SEED) and Singapore Prospective Study Program (SP2) studies.
Staphyloma was graded (visible edge) using the PLEX®Elite 9000 OCT, Carl
Zeiss Meditec and myopic macular degeneration (MMD) (Meta-PM criteria)
from fundus photographs. SE was obtained with the Canon RK5
autorefractometer and AL from the Zeiss IOLMaster.
Results: Among the 143 eyes (mean SE=-5.5±3.0D, mean AL=26.7±1.2mm),
posterior staphyloma was detected in 44 eyes (30.8%; N=35 participants).
Those having staphyloma tended to be older (63.7±6.6y vs 59.5±7.2y,
p=0.022), had longer AL (27.2±1.6mm vs 26.6±0.9mm, p=0.029), thinner
choroid (111.8±67.5µm vs 163.9±67.1µm, p<0.001), higher occurrence of
MMD (69.8% vs 30.3%, p<0.001) and poorer best-corrected visual acuity
(0.2±0.3 vs 0.1±0.1; P=0.044). In multivariable analysis, older age, female,
longer AL, more severe Meta-PM category, and presence of MMD were
associated with an increased odds ratio (OR) of posterior staphyloma
(P≤0.037).
Conclusions: Posterior staphyloma was an age-related vision-threatening
myopic lesion. AL elongation and MMD occurrence were key risk factors for
posterior staphyloma development.
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Posterior Staphyloma in High Myopia Patients
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Purpose: To investigate incidence of posterior staphyloma (PS) and
associated factors in high myopia patients.
Methods: This retrospective study included 904 eyes of 452 highly
myopic patients who had been followed up for 6 years or more in Tokyo
Medical and Dental Hospital (mean age, 49.1±17.2 years; mean axial
length, 29.5±2.2 mm; mean follow-up, 15.3±9.2 years). The incidence
rate of PS was evaluated using the method of Kaplan-Meier. The hazard
ratios (HRs) for the associations between potential risk factors were
determined by using Cox proportional hazards modeling.
Results: Among the 904 eyes, 435 eyes had PS (PS group) and 402 eyes
did not have PS (non-PS group) at the baseline examination. The mean
axial length in PS group was significantly higher than non-PS group (P <
0.001). The mean change in the axial length/year was 0.031 mm in PS
group and 0.032 mm in non-PS group, respectively. In the non-PS
group, the incidence rate of PS was 7.1%, and axial length was
associated with 1.4-fold higher risk of PS (HR 1.43; 95% confidence
interval: 1.13 - 1.80, p = 0.003).
Conclusions: The retrospective, large high myopia dataset established in
the present study revealed that longer axial length was risk factor for
posterior staphyloma. Further analyses using the dataset are anticipated
to reveal the detailed pathology of high myopia.
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Purpose: To explore the relationship among 3-dimensional (3D) eye shape, features
of optic disc and myopic maculopathy (MM) in highly myopic eyes using 3Dmagnetic resonance imaging (MRI).
Methods: A total of 198 eyes (99 patients) were enrolled. All participants underwent
detailed ocular examinations. According to the T2-weighted 3D MRI, ocular shapes
were categorized into nearly spherical, conical, nasally distorted, temporally
distorted, and barrel shapes. The characteristics of highly myopic eyes with different
type of ocular shapes and different shape of pepripapillary area (PPA) were
analyzed.
Results: The mean spherical equivalent (SE) was -14.48±4.70 D, and axial length
(AL) was 29.77±2.06 mm in the right eyes. There were significant differences in
age(P=0.013), SE (P=0.002), AL (P < 0.0001), PPA area(P < 0.001) and MM
(P=0.004) among different ocular shapes. The ocular shape was strongly correlated
with age (OR=1.084) and MM (OR=12.503). There were significant differences in AL,
MM and the ocular shapes (P<0.05, respectively) in different PPA area or different
shape and location of PPA. PPA area was positively correlated with AL, MM, and
ocular deformity.(β=0.265, P=0.013, β=0.233, P=0.017 and β=0.212, P=0.029,
respectively).
Conclusions: These findings indicate that eyeball deformity is greater in subjects
with more severe MM or with older age, and PPA area can be significantly altered in
highly myopic eyes with longer AL, more severe MM, and greater ocular deformity.
Development of the PPA may play an important role in the pathogenesis of myopic
degeneration.
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Eyeball Shape Analysis in Myopic School Children
using Magnetic Resonance Imaging (MRI): A Case
Report

Yu Chen Low1, Bariah Mohd-Ali1, Mizhanim Mohamad
Shahimin1, Norlaili Arif1, Hamzaini Abdul Hamid2, Norhani
Mohidin3

1. Optometry and Vision Science Program, Faculty of Health Sciences,
Universiti Kebangsaan Malaysia, Malaysia; 2. Department of Radiology,
Faculty of Medicine, Universiti Kebangsaan Malaysia, Malaysia; 3. Centre
for Optometry, Faculty of Health Sciences, Universiti Teknologi Mara,
Malaysia
Purpose: Recent studies showed that apart from axial elongation, there
are variations in eyeball shape, which directly influences the ocular
refractive changes.We examined the eyeball shapes of 3 children using
three-dimension Magnetic Resonance Imaging (3D MRI).
Methods: Two myopes and 1 emmetrope children were involved in this
study. Their refractive error was determined using subjective refraction
and VA was taken using Snellen chart. Eyeball shape was assessed
qualitatively using three-dimension Magnetic Resonance Imaging 3.0
Tesla (3T) and was measured quantitatively using the longitudinal axial
length, horizontal width, and vertical height along the cardinal axes
obtained.
Results: The mean age of subject was (9 years old) and the mean
refractive error was (-2.75D ±25). Variations in the eyeball shapes and
sizes were found in this study. Myopic eyes showed equatorial elongation
with oblate shape and posterior pole elongation with prolate shape.
Emmetropic subject showed global elongation with spherical shape.
Conclusions: MRI can be used to analyze the eye shape. The eye shapes
are different even though the degree of myopia is equal. More data is
needed to confirm these findings.
Acknowledgement: This work is funded by Menicon Pty Ltd, Japan
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Posterior Staphyloma in Extremely High Myopia
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Myopic Traction Maculopathy Biomarkers on Optical
Coherence Tomography Angiography-An Overlooked
Mechanism of Visual Acuity Correction in Myopic Eyes

Shih-Wen Wang1,2, Kuo-Chi Hung2,3, Chia-Ying Tsai2,4, MuhShy Chen2,5, Tzyy-Chang Ho2

1. Department of Ophthalmology, Shuang Ho Hospital, Taipei Medical
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Taiwan; 3. Sinying Hospital, Ministry of Health and Welfare, Department
of Ophthalmology, Taiwan; 4. Department of Ophthalmology, Fu Jen
Catholic University Hospital, Taiwan; 5. Department of Ophthalmology,
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Purpose: Myopic traction maculopathy (MTM) of the retinoschisis type is
a unique entity that has been frequently overlooked in refraction
correction in daily practice in myopic eyes. The objective of this study
was to describe the imaging characteristics of MTM seen on optical
coherence tomography angiography (OCTA) and to detect biomarkers of
the associated functional changes.
Methods: We performed OCTA on eyes with MTM and retinoschisis (RS
group; n=27) and highly myopic eyes without MTM (control group; n=27).
The RS group was further divided into a dome-shaped macula (DSM)
group and a non-DSM group. The groups were compared for
morphologic and perfusion characteristics.
Results: The RS and control groups had comparable spherical
equivalence, but the RS group had worse visual acuity (p<0.01), larger
retinal volumes (p<0.01), and greater subfoveal choroid capillary vessel
density values (p=0.04). Compared to the non-DSM group, the DSM
group had significantly smaller inner retinal volumes (p=0.05) and
significantly larger choroid capillary vessel density values.
Conclusions: Our high-resolution OCTA morphologic and vascular
perfusion data correlated well with functional abnormalities encountered
in myopic eyes. Changes in vessel density may elucidate the
pathogenesis of MTM and characterize the mechanical stretch forces
acting in eyes with MTM.

Roles of Internal Limiting Membrane Flap to Close
Macular Hole in Highly Myopic Eyes

Kenji Yamashiro, Keiichi Nishikawa, Toru Ota, Yoko
Jingami, Isao Nakata, Hisako Hayashi
Otsu Red Cross Hospital, Japan

Purpose: To considerate roles of internal limiting membrane (ILM) flap
during closure of macular hole (MH) secondary to high myopia after pars
plana vitrectomy (PPV).
Methods: Retrospective analysis of optical coherence tomography
images from seventy-five years old female patients with MH secondary to
high myopia who underwent PPV with SF6 gas injection and ILM flap.
Results: Her preoperative visual acuity was 16/200. The diameter of the
MH was 1121 micrometer at the bottom. In spite of face-down position for
a week, her MH itself did not close. However, ILM flap was situated on
the surface of the MH. After one month, inner retinal layer of the MH
closed and her visual acuity improved to 4/20. At fourth month after the
surgery, external limiting membrane became visible and some part of
ellipsoid zone also became visible at the MH area. Her visual acuity
improved to 10/20.
Conclusions: ILM flap might help retinal layers to close even after several
months after surgery. When we encounter unclosed MH with covering
ILM flap, it might be acceptable option to observe it for several months
without performing additional operation.
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Purpose: To report a case of extremely high myopia with posterior
staphyloma
Methods: Case report. The patient, who presented with unilateral
progressive right eye protrusion, was evaluated by basic ophthalmic
examinations, Hertel exophthalmometer, fundus photography, and brain
magnetic resonance imaging (MRI).
Results: This 47 year-old man had no light perception in the right eye and
20/100 best-corrected vision in the left eye. Hertel exophthalmometer
showed a 3.5mm-inter-eye difference. Both eyes were pseudophakic and
had enlarged and deeply excavated optic disc. External eye
photography of right eye demonstrated scleral thinning and uveal
exposure. Brain MRI demonstrated a 43.6 mm eyeball with cylindric type
staphyloma. While the reproducibility of the measurement likely is ± 0.3
mm, this is longer than the range of recent series.
Conclusion: Posterior staphyloma is the hallmark of pathologic myopia,
which could present as unilateral progressive eye protrusion. Brain MRI
had roles in the measurement of axial length and the demonstration of
globe morphology in extreme cases.
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Pars Plana Vitrectomy and Wide Internal Limiting
Membrane Peeling for Highly Myopic Foveoschisisassociated Macular Hole

Jialin Wang, Yanling Wang

Beijing Friendship Hospital, China
Purpose: To investigate the surgical results of par plana vitrectomy with
suitable internal limiting membrane peeling and air tamponade for highly
myopic foveoschisis-associated lamellar macular hole.
Methods: Eleven cases of highly myopic foveoschisis-associated lamellar
macular hole patients were recruited. All the patients underwent pars
plana vitrectomy and indocyanine green-aided internal limiting
membrane peeling and tamponaded with air. The outcomes were
evaluated by fundus examinations and optical coherence tomography.
The preoperative and postoperative best-corrected visual acuities
(BCVA) were compared as the functional outcome. The cases were
followed up over 1 year.
Results: In total, women accounted for 72.73% (8/11) of the patients. The
mean age was 67.82±6.54years. The mean axial length was 29.21±1.95
mm. The mean follow-up duration was 24.27±8.11 months. After surgery,
the lamellar macular hole was closed in 11 eyes (100%), and all eyes had
vision improvement at 1-month, 3-month and the final follow-up months.
Myopic foveoschisis was resolved in 3 eyes (3/11) and reduced in 8 eyes
(8/11).
Conclusions: Pars plana vitrectomy and the range of internal limiting
membrane peeling up to the vascular arcades could improve the visual
function and the rate of macular hole closure for highly myopic
foveoschisis-associated lamellar macular hole.
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Vitrectomy Combined ILM Peeling for Myopic
Retinal Detachment Caused Decrease of the Ocular
Blood Flow

Kaku Itoh1, Fumihito Hikage1, Yosuke Ida1, Yuuri Tsugeno1,
Arisa Takahashi1, Yayoi Handa1, Haruka Ida1, Chiaki Ohta1,
Hiroki Itoh2, Hiroshi Ohguro1
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Regeneration Versus Scarring with Plasma Rich In
Growth Factors in Myopic Macular Holes. A New
Surgical Approach. Case Report.

Eva Villota-Deleu1, Alvaro Fdez-Vega Sanz1, Silvia Berisa
Prado2, Alvaro Fdez-Vega Gonzalez1, Carlos Robayo
Esper1
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Purpose: To investigate effects of internal limiting membrane (ILM)
peeling for myopic eyes with retinal detachment (RD) on ocular blood
circulation, mean blur rate (MBR) of the optic nerve head (ONH) were
measured by laser speckle flowgraphy (LSFG).
Methods: Twenty-one myopic eyes (more than 25mm axial length) and
eighteen normal eyes with RD treated by 27G vitrectomy combined with
(20 eyes) or without (19 eyes) ILM peeling at Muroran city general
hospital during January 2017 to Jun 2018 were included in the present
study. At postoperative 1, 4, and 12 weeks, MBR of ONH (MV: vessel
area, and MT: tissue area) were measured, and compared between
groups with or without ILM peeling.
Results: Postoperatively MV significantly increased in all groups. In
normal eyes group, MT was not significantly changed by ILM peeling,
while, in myopic eyes group, ILM peeling caused more decrease in MT
as advanced postoperative period.
Conclusions: Our present study demonstrated that ILM peeling for
myopic RD eyes decreased postoperative ocular blood flow, and
therefore we should take account of this in case of vitrectomy in myopic
eyes.

To evaluate safety and efficacy of liquid/membrane plasma rich in growth
factors (PRGF) as adjuvant to pars plana vitrectomy (PPV) in the
treatment of highly myopic macular holes (HMMH) when internal limiting
membrane (ILM) techniques are already done.
This was a prospective, interventional case series. Patients with HMMH
with previous PPV or bad prognosis factors (axial length up to 30 mm,
foveoschisis, retina detachment) were included. All patients underwent
PPV with PRGF liquid/membrane as adjuvant. The use of PRGF
membrane was associated with silicone oil tamponade to avoid the
displacement. Anatomical and functional results were recorded.
We included 5 eyes of 5 patients with HMMH. Primary anatomical
success was achieved in all eyes. All improved by more than 1 line from
baseline (1,16±0,59 logMAR) to final visit (0,62±0,34 logMAR). No
surgical-related complications were noticed.
The use of PRGF as adjuvant is effective in the treatment of HMMH.
PRGF can be considered an humanitarian device exception. PRGF
membrane can be considered a graft biologically present 2-4 weeks.
Silicone oil tamponade allows the correct position of PRGF membrane for
4 weeks.
This approach may represent a valid alternative with comparable visual
and anatomical results when bad prognosis features are present. Further
studies are necessary to confirm its usefulness in the management of
HMMH.
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Study of Vitrectomy with or without Temporal
Scleral Shortening for Macular Hole Retinal
Detachment

Yayoi Handa, Fumihito Hikage, Souma Suzuki, Haruka Ida,
Chiaki Ota, Yosuke Ida, Kaku Itoh, Hiroshi Ohguro
Sapporo Medical University, Japan

Purpose: To evaluate the surgical outcome of macular hole retinal
detachment (MHRD) with high myopia treated with vitrectomy with or
without temporal scleral shortening.
Method: We performed vitreous surgery for MHRD in 9 eyes of 9 patients
with over -6.0 D in spherical equivalent refraction during past 30 months.
Six of the 9 eyes received additional temporal scleral shortening by up to
8 mm. Epiretinal membrane peeling and gas tamponade were performed
in all the eyes. We evaluated the reattachment rate, the closure rate of
macular hole, visual acuity and astigmatism after vitreous surgery with or
without scleral shortening.
Result: Retinal reattachment occurred in 2/3 (66.7%) treated by vitreous
surgery alone. The retina became reattached in all the 6 eyes (100%)
treated by additional scleral shortening. The closure rates of macular
hole were 1/3 eyes (33.3%) in vitreous surgery alone and 4/6 eyes
(66.7%) in vitreous surgery with scleral shortening. There was no
significance in postoperative visual acuity between vitrectomy alone and
vitrectomy with scleral shortening. Vitrectomy with temporal scleral
shortening had significant increase of astigmatism compared with
vitrectomy alone after the surgery.
Conclusion: Temporal scleral shortening would contribute to better
outcome in MHRD.
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Pars Plana Vitrectomy-Associated Macular Atrophy
in Pathologic Myopia

Yuxin Fang1, Tae Yokoi1, Noriaki Shimada1,2, Ran Du1,
Kosei Shinohara1, Hiroyuki Takahashi1, Kengo Uramoto1,
Kyoko Ohno-Matsui1

1. Tokyo Medical and Dental University, Japan; 2. Akabane Shimada
Ophthalmology Clinic, Japan

Purpose: To define and report the cases with pars plana vitrectomy
(PPV)-associated macular atrophy (MA) in pathologic myopia. The
prevalence and long-term outcome are being reported.
Methods: Highly myopic patients who underwent PPV for myopic traction
maculopathy (MTM) at Tokyo Medical and Dental University between
2012 and 2016 were retrospectively reviewed. Macular retinoschisis,
foveal retinal detachment (FRD), and full-thickness macular hole (FTMH)
(with or without RD) were considered. The fundus photograph and OCT
were examined before and after PPV.
Results: A total of 134 eyes were enrolled in the present study (mean
age: 63.0 years; mean axial length: 30.0 mm). Fifteen eyes (11.2%)
developed fovea-centered MA (PPV-MA) in a mean follow-up of 40
months. PPV-MA was observed initially as a tiny, isolated whitish lesion at
a median of 3 months after PPV. With time, the lesion enlarged
circumferentially. Postoperative OCT showed the foveal retinal pigment
epithelium defect and loss of ellipsoid zone. The final BCVA was worse
than baseline BCVA, although the difference did not reach the
significance. In multivariate regression analysis, the occurrence of PPVMA was only associated significantly with the presence of preoperative
MHRD, after adjusting age, axial length, preoperative BCVA, and
operators.
Conclusions: Development of MA after PPV against MTM was not rare in
pathologic myopic eyes. The pathogenesis is not clear. However, the
surgical technique, toxicity of indocyanine green and microtrauma to RPE
during PPV should be largely taken into consideration.
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Surgical Outcomes of Esotropia Fixus in Two
Patients with High Myopia
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Retrospective Record View of Low Vision Aids
Prescribed for Highly Myopic Patients with Visual
Impairment

Yuko Seko1,2, Akiko Yamada2,3, Yuki Nishiwaki2,3, Tsutomu
Nakanishi2,3, Kanji Hori2,3, Marie Miwa2,3, Tomomi NishidaShimizu2

1. Department of Rehabilitation for Sensory Functions, Research Institute,
Japan; 2. Department of Medical Treatment (2), Ophthalmology, Japan;
3. Department of Rehabilitation, Low Vision Training, Hospital, National
Rehabilitation Center for Persons with Disabilities, Japan

Purpose: High myopia often accompanies pathologic ocular
complications such as glaucoma (Gla), retinal detachment and myopic
maculopathy (MM) along with axial elongation. The aim of this study is to
reveal the prescribing aids situations for highly myopic patients with
visual impairment.
Methods: For patients with high myopia, age, best corrected visual acuity
(BCVA), pathologic complications, history of cataract surgery, whether or
not to be defined as visually impaired, prescribed care (already owned
and/or handled) were retrospectively chosen from case records in low
vision clinic of National Rehabilitation Center for Persons with Disabilities.
Results: 187 patients were registered (10, < 20 yo [youth]; 133, 20~74
yo; 44, ≥ 75 yo). Magnifying lenses, monocles, closed circuit television
(CCTVs), absorptive glasses and/or ID canes were prescribed. For youth,
monocular viewers were prescribed in more cases (70%). 177 patients
(20 yo ~) were divided into groups depending on types of primary
disease: (inherited retinal dystrophy (IRD); 49, complications (Gla and/or
MM (GM); 115 and others; 14). Magnifying glasses and CCTVs were
prescribed for both IRD and GM in about 30~50% cases. Absorptive
glasses and ID canes were prescribed for both IRD and GM, for more
cases of IRD than GM (82% vs 37%, 20% vs 12%). Demonstrable
differences were not found in types of aids prescribed between Gla and
MM. 109 patients had history of cataract surgery and 154 patients were
defined as visually impaired.
Conclusions and Discussion: Considering prescription of vision aids, low
vision rehabilitation seems to be required for highly myopic patients.

Interrupting Imposed Hyperopic Defocus with Short
Periods of Normal Vision or Darkness can Affect
Refraction and Ocular Growth in Young Marmosets

Xiaoying Zhu1, Peter Yoon1, Gulnoza Azieva1, Stephen
Dellostritto1, Reynolds Ablordeppey1, Amy Pope1, Victor
Lin1, Pauline Kang2, David Troilo1, Ann Nour1, Alexandra
Benavente1

1. State University of New York/College of Optometry, USA; 2. The
University of New South Wales/School of Optometry and Vision Science,
Australia
Purpose: To study the effect of interrupting hyperopic defocus with
periods of vision or darkness on refraction and ocular biometry.
Methods: 27 marmosets wore -5D soft contact lenses monocularly from
10 to 14 wks of age: 13 wore lenses continuously for 9 hrs/day and 14
had lens wear interrupted by 30 mins twice/day with vision (n=8) or
darkness (n=6). Refraction and ocular biometry were measured using an
autorefractor and A-scan biometry at baseline and 4 wks later.
Results: Wearing -5D lenses continuously caused myopia and increased
eye growth in treated eyes (ΔRE, treated vs. fellow eyes: -2.9 vs. -0.9D,
p<0.01; daily VC growth rate: 13.3 vs. 9.2 μm/day, p<0.001). Interrupting
lens wear reduced the refractive and growth compensation in treated
compared with fellow eyes, with either vision (ΔRE: -1.4 vs. -0.5D,
p=0.11; VC: 11.2 vs. 10.5 μm/day, p=0.59) or darkness (ΔRE: -1.3 vs.
0.2D, p=0.20; VC: 11.4 vs. 8.8 μm/day, p=0.09). Interruption with vision
reduced compensation more than darkenss (Relative change in RE:
continuous vs. vision, -2.0 vs. -0.9D, p=0.16; VC: 73 vs. 18 μm, p=0.03).
Conclusions: These data support our earlier findings that brief
interruptions of imposed hyperopic defocus can reduce myopia
development. This pilot study suggests that the type of interruption is
probably important; disrupting imposed hyperopia with vision may be
more effective than darkness. More data is needed to confirm these
findings, which may have implications for myopia control.
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Purpose: In high myopia, progressive esotropia can be occurred due to
the dislocation of the eyeball out of the muscle corn and leads to
esotropia fixus in some cases. Surgical treatment is often necessary
because of the large angle of deviation and eye movement disorders. We
report two patients underwent strabismus surgery for esotropia fixus with
high myopia.
Methods: The first case is a 65-year-old woman who had progressive
eso-hypotropia of the right eye. She had 40 PD esotropia and 20 PD
hypotropia of the right eye with high myopia. In surgery, binding the
superior and lateral rectus muscles was performed. After surgery, the
eye position was improved. The second case is a 60-year-old woman
who had progressive esotropia. She had 120 PD esotropia with high
myopia and limited abduction of both eyes. In surgery, bilateral binding
the superior and lateral rectus muscles was performed. After the surgery,
30 PD esotropia remained and bilateral medial rectus muscle recession
(6 mm) was performed half a year later. After second surgery, the eye
position was improved.
Results: In two cases, esotropia fixus was improved by surgical
treatments.
Conclusions: Our surgical outcomes show that a surgical procedure to
bind the superior and lateral rectus muscles is effective in improving
deviation in esotropia fixus and medial rectus muscle recession is
effective as secondary operation.
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Effect of Intervention to Wnt Signaling Pathway In
Mouse Model of Form-deprivation Myopia

Jin Hyoung Kim1, Chang Sik Cho1, Jeong Hun Kim1,2

1. Seoul National University Hospital, Korea; 2. Seoul National University,
Korea
Purpose: Increased global incidence of myopia necessitates
establishment of therapeutic approaches against its progression. This
study is to investigate whether intervention of Wnt signaling pathway
affects on the form-deprivation myopia (FDM)
Methods: FDM was induced by suturing the right eyelid of 3 week-old
C57BL/6 mice. After suturing, Wnt signaling pathway agonist (Norrin) or
antagonist (DKK-1) was intravitreously injected every three days for 4
injections. Axial length was measured on the 3 weeks of form deprivation.
Results: In form-deprived myopia eyes, mRNA expression of Wnt2b and
β-catenin was significantly increased compared to control eyes.
Interestingly, injection of Norrin did not affect on axial elongation of FDM
eyes, whereas DKK-1 significantly reduced axial elongation.
Conclusion: Our results suggest that intervention to Wnt signaling
pathway may have a therapeutic potential against myopia progression.
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RNA Sequencing Reveals Changes in the Guinea
Pig Retina after Myopia is Established That are
Similar to Those Reported for Scleral Remodelling

Connexin36 Phosphorylation in AII Amacrine Cell
Coupling of the Myopic Retina

Lena D. Fuchs1, Sally A. McFadden1,2

Feng Pan, Dennis Tse, Bin Lin, Seema Banerjee, Qin Wang

Purpose: To elucidate the largely unknown retinal expression changes
accompanying established myopia, the retinal transcriptome was
investigated after myopia had developed in guinea pigs.
Methods: Myopia was induced in young guinea pigs by applying a -5D
over one eye for 11 days to allow full compensation for the lens. The
fellow control eyes were untreated. Myopia was verified by refraction and
ocular measurements, and 8 selected RNA samples of punches from the
central retina of myopic and control tissue were processed by Illumina
next generation mRNA sequencing. The obtained reads were analysed
with the downstream analysis tools EdgeR and Cuffdiff.
Results: The mean difference in refractive error between treated and
untreated eyes was -8.07D±2.65D; (p=0.056). Among the top
differentially expressed genes were Col1A2 and Col3A1 (Col1A2:
Cuffdiff: p=0.001; EdgeR p=0.00004; Col3A3 Cuffdiff: p=0.001; EdgeR
p=0.03). Cuffdiff also assessed Timp3 and MMP2 as significantly
differentially expressed (Timp3 p=0.02; MMP2 p=0.02), and these genes
were amongst the top 20 detected by EdgeR. All of these genes were
upregulated after myopia development.
Conclusion: Genes underlying structural changes in the sclera during
myopia development also show altered expression in the retina of guinea
pigs that have fully compensated for a -5D lens.

Purpose: Our previous research had shown that defocused images
change the signaling of ON and OFF alpha retinal ganglion cells (RGCs)
and ON-OFF RGCs, which code for basis visual information in the mouse
retina. However, the current understanding of retinal signaling still does
not provide a mechanistic framework to account for either
emmetropization (i.e. normal refraction) or refractive errors. The types of
cells affected in the myopic retina and how these cells adapt to the
defocused status remains unknown. Answers to these questions can aid
in determining potential therapeutic targets of myopia in the long term.
Methods: Electrophysiology recording with patterned light stimuli was
applied in mouse retina. The immunohistology and image analyse
methods were also used.
Results: The defocused image can be achieved under microscopy using
the patterned light system developed in this study. ON and OFF retinal
ganglion cells change their firing properties with increased background
noise when defocused images are projected. Phosphorylation of
connexin36 gap junctions in AII ACs increased in both mouse and
chicken myopic retina. At the same time, expression of connexin36
remained unchanged.
Conclusions: This increased phosphorylation of Cx36 might indicate the
increased gap junction coupling of AII ACs in myopic retina to filter the
noise signaling in defocused images.

1. School of Psychology, The University of Newcastle NSW 2300,
Australia; 2. Hunter Medical Research Institute, Australia
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Ocular Axial Length in the Knockout Mouse Strain of
Gap Junction Delta-2 Protein (GJD2)

Emilie van der Sande1,2, Chris de Zeeuw2,3, Caroline
Klaver4,5, Beerend Winkelman1,2

1. Ophthalmology, Erasmus Medical Center, Rotterdam,
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The Netherlands; 3. Neuroscience, Erasmus Medical Center, Rotterdam,
The Netherlands; 4. Ophthalmology, Epidemiology, Erasmus Medical
Center, Rotterdam, The Netherlands; 5. Ophthalmology, Radboud
Medical Center, Nijmegen, The Netherlands
Gap junction delta-2 protein (GJD2, connexin 36) is a subunit of the gap
junction intercellular channels and is prominently present in the retina.
GJD2 has been linked to myopia by several genome wide association
studies. Here, we investigate the axial length development in the GJD2
global knockout mouse strain.
Ocular biometry was measured using SD-OCT in head-fixed GJD2 global
knockout (ko), heterozygous (het) and wildtype (wt) mice.
At P28, axial length (AL, cornea to RPE) was decreased in GJD2
knockouts in both female mice (wt: 3077±15, het: 3049±15, ko: 2887±2
μm) and male mice (wt: 3083±7, het: 3046±21, ko: 3013±20 um).
Difference in average AL were persistent, but declined with age, which
was in line with the delayed GJD2 ko growth curve. When comparing
relative axial ocular compartment sizes (AL as divisor, in percent), we
found significantly smaller anterior chamber depth in GJD2 ko mice (P28
wt: 10.39±0.13, het: 9.99±0.10, ko: 9.64±0.19), still present at P70 (wt:
12.04±0.02, het: 11.81±0.11, ko: 11.63±0.20). Relative lens thickness
was increased at P28 (wt: 56.00±0.10, het: 56.54±0.16, ko: 56.65±0.27).
No significant differences were observed for the vitreous chamber depth.
Knockout of the GJD2 gene in mice leads to a relatively smaller anterior
chamber and an increased lens thickness, not to axial elongation. A
functional GJD2 may be needed to develop myopia.
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Biometric and refractive alterations in a gjd2
deficient zebrafish model
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Purpose: SNPs close to GJD2 have been consistently found to influence
the risk of complex myopia. In this study, we evaluated the changes in
axial length (AL) of individual eye components by using spectral-domain
optical coherence tomography (SD-OCT) in a gjd2b deficient zebrafish
model.
Methods: In this study, we focused on a gjd2bfh329-/- line, as gjd2b is
expressed in the zebrafish retina. Mutant and wild-type fish were
measured by SD-OCT (900nm Ganymede OCT system, Thorlabs) at 6, 8
and 12 weeks of age (n=40 eyes per group). All eye components,
including cornea, lens, vitreous, neural retina, and RPE were measured
individually by custom Matlab software. Further, both pupil area (PA) and
body length (BL) were used for eye metrics normalization. The ratio
between eye metrics and PA or BL were compared between WT and
gjd2bfh329-/- by Welch T-test.
Results: Both PA and BL highly correlate with AL (R2 > 0.95 for both). At
6 and 8 weeks we observed that AL was significantly larger (lowest-pvalue p<0.01) in the gjd2bfh329-/-, as a result of a significantly enlarged
lens (lowest-p-value p<0.001) and an enlarged neural retina (lowest-pvalue p<0.001). At 12 weeks, we observed that the lens was significantly
enlarged (p<0.00001) when normalized to BL but not the neural retina
(p=0.1).
Conclusions: We found that depletion of gjd2bfh329-/- leads to subtle but
significant differences in ocular biometry compared with WT fish. This
supports the role of GJD2 in the pathogenesis of myopia.
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Retinal ERK Activation is Involved with Myopia
Progression in Mice

Toshihide Kurihara1,2, Yangsong Wang1,2, Xiaoyan Jiang1,2,
Kiwako Mori1,2, Hidemasa Torii1,2, Shin-ichi Ikeda1,2, Kazuo
Tsubota1

1. Department of Ophthalmology, Keio University School of Medicine,
Japan; 2. Laboratory of Photobiology, Keio University School of Medicine,
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Purpose: In order to prevent myopia boom, we explored the potential role
of mitogen-activated protein kinase (MAPK) pathway in the pathogenesis
of myopia utilizing lens-induced myopia (LIM) mouse model.
Methods: 3-week-old C57BL/6J mice were set with -30 diopter (D) lens in
front of right eyes for 3 weeks to induce LIM. Left eye without lens was
considered as control. Before and after the inducement, axial length and
refractive errors were measured. Western blot was performed to detect
total protein and phosphorylation of extracellular signal-regulated kinase
(ERK), c-jun N-terminal kinase (JNK), and P38 in isolated retina. To
examine the function of ERK, daily oral administration of vehicle or 80
mg/kg chrysin as an inhibitor was administrated during LIM for 3 weeks.
Results: A significant increased phosphorylation ratio of ERK was
observed in the LIM retina compared to control. Other two main members
of MAPK pathways, JNK and P38, remained unactivated. Oral
administration of an ERK inhibitor chrysin suppressed phosphorylation of
ERK in the LIM retina. Chrysin administration suppressed the myopic shift
in the LIM eyes while induced myopia in control eyes simultaneously
compared with vehicle treatment.
Discussion: The myopic shift induced in LIM was prevented by an ERK
inhibitor chrysin. In the meanwhile, chrysin induced myopia in normal
eyes through other off-target pathways.
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DNA Methylation Prevents COL1A1 Transcription
through the Smad3 Binding via 2nd and 13th CpG
Sites in Form-Deprivation Myopia (FDM) Development

Shiming Jiao1,2, Jia Qu1,2, Xiangtian Zhou1,2

1. School of Optometry and Ophthalmology and Eye Hospital, Wenzhou
Medical University, Wenzhou, Zhejiang, China; 2. The State Key
Laboratory of Optometry, Ophthalmology and Vision Science, Wenzhou,
Zhejiang, China
Purpose: To determine the effects of transcription factors bind to the DNA
sequence of COL1A1 gene promoter regions on refractive development
in the normal and the form deprivation (FD)-induced myopia in mice.
Methods: To clear which transcription factors bind to the DNA sequence
of COL1A1 gene promoter regions, EMSA confirmed that the DNA
binding affinity of COL1A1 promoter in vivo. Dual luciferase reporter
assays was measured the transcriptional activity of COL1A1 promoter
regions with or without transcription factors.
Results:
i) Smad3 and VDR transcription factors were direct binding of COL1A1
promoter by 2nd and 13th CpG sites in mice sclera.
ii) Smad3 transcription factor were specific binding of COL1A1 promoter
by2nd and 13th CpG sites in 293T.
iii) After 2 weeks of form-deprivation, the protein expression of Smad3
was slightly increased in FD-induced myopia.
Conclusions: These results indicate that DNA methylation prevents
COL1A1 transcription through the Smad3 binding via 2nd and 13th CpG
sites in an FD myopia.
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Amlexanox Activating EGR-1 Suppresses Myopia
Progression in a Murine Model of Lens-induced
Myopia

Yasuhisa Tanaka1,2, Toshihide Kurihara2,3, Xiaoyan Jiang2,3,
Kiwako Mori2,3, Shin-ichi Ikeda2,3, Yumi Hagiwara1,2, Koushi
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Tsubota3
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Photobiology, Keio University School of Medicine, Japan; 3. Department
of Ophthalmology, Keio University School of Medicine, Japan

Purpose: We explored candidate chemicals suppressing myopia
progression from compound libraries screened by early growth response
(EGR)-1 activation which inhibits myopia.
Methods: First screening was performed with in vitro luciferase assay
screening with EGR-1 activation as an index. 1571 compounds were
screened by ONE-GloTM Luciferase Assay using HEK293-AAV/EGR1-luc
cell. For the second screening, selected compounds were evaluated in
vivo by using a murine model of lens-induced myopia (LIM) model. -30D
lens was fixed on the right eye of C57BL/6J mice (3 weeks old, N=3-6)
for 3 weeks to induce myopia. Refraction and axial length were measured
before and after 3 weeks of LIM. Eye drops of selected compounds
instillation (once per day) were started with myopic induction.
Results: In the first screening, ipriflavone and amlexanox significantly
activated EGR-1 compared to controls in a dose-dependent manner. In
the second screening, instillation of amlexanox significantly suppress
refractive myopic shift (Vehicle vs 2% amlexanox; -18.67 ± 2.94D vs 8.54 ± 2.42D, p<0.001) and tended to suppress axial length elongation
(Vehicle vs 2% amexanox, 0.275 ± 0.025 mm vs 0.241 ± 0.008mm,
p=0.08) in LIM. 0.1 and 1% Ipriflavone instillation was no effective on the
model.
Conclusions: Amlexanox activated EGR-1 and instillation of amlexanox
suppressed refractive myopic shift in the murine LIM model suggesting
that amlexanox may be a candidate chemical suppressing myopia
progression.
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Atropine Inhibits Collagen Production by Scleral
Fibroblasts, and its Toxicity on Corneal Epithelial
Cells is Blunted by Topical Colostrum Administration

Dario Rusciano, Martina Cristaldi, Melania Olivieri
SOOFT Research Center, Catania, Italy
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PURPOSE: To address the molecular mechanism of atropine effects on
slowing down myopia progression, and to find a way of attenuating its
toxic effects on the ocular surface after prolonged treatment times.
METHODS: Extracellular matrix (ECM) protein production by human
scleral fibroblasts and the effects of a bovine colostrum-based
formulation on hunan corneal epithelial cells after treatment in vitro with
atropine have been used.
RESULTS: Atropine triggered a reduction of collagen biosynthesis by
scleral fibroblasts, and its toxic effects on corneal epithelial cells could
be blunted by the colostrum-based formulation.
CONCLUSIONS: One of the mechanisms by which atropine controls
myopia progression could be the interference with the growth of the eye
globe, which requires ECM biosynthesis. The chronic topic treatment with
atropine eye drops could be attenuated by colostrum eye drops.
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Atropine’s Effect on the Neurochemistry of the
Myopic Retina
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Phillips1,3, Andrew Collins1,3
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University of Auckland, Auckland, New Zealand
Purpose:To investigate the effect of atropine on neurotransmitter
expression in the normal and myopic retina.
Methods: Myopic and non-myopic chick eyes were dissected and
incubated in a physiological medium in the presence of 1.8mM atropine
for 60 minutes. The tissues were then processed to allow immunolabeling
of neurotransmitters (glutamate, glutamine, glycine, gamma-aminobutyric
acid; GABA), enzymes of catecholamine biosynthesis (tyrosine
hydroxylase; TH), cell stress markers (glial fibrillary acidic protein), cell
death (TUNEL labelling). Images were taken, analysed using image J
program and statistical analysis of control, myopic, treated and untreated
tissues was conducted.
Results: There was no change in TH expression among samples. There
was reduced GABA labelling in myopic retina and increased GABA
expression in the 60-minute atropine-treated control and myopic retina.
There was a re-distribution of glutamate in retinal layers in myopic
compared with control and atropine treated tissues.
Conclusions: The main excitatory and inhibitory neurotransmitters in the
retina, glutamate and GABA, had a different labeling pattern from control
tissues in agreement with neurotransmission being affected by image
defocus. Atropine changed the expression consistent with a reported
effect of the drug on acetylcholine and its effect on the release of
endogenous glutamate in nerve tissues.
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The Mutual Effect of lumican gene and MMPs on
Human Scleral Fibroblasts in the Development of
Pathological Myopia

Yanzheng Song, Xiaotong Lv, Fengju Zhang
Capital Medical University, China

Purpose: Lumican (LUM) is a candidate gene of pathological myopia
(PM). We plan to investigate the mutual effect of mutant/ overexpressed
LUM and matrix metalloproteinases (MMPs), and the scleral collagen
changes in LUM-transfected human scleral fibroblasts (HSF).
Methods: Mutant LUM (L199P), wild-type LUM and adenovirus vector
without any target gene transferred to HSFs as mutant, wild-type and
control group respectively. Gene expression levels of LUM, COL1A1,
COL2A1, MMP-1, MMP-2, MMP-13 were analyzed by qPCR. The
statistical analyses were performed using SPSS software.
Results: MMP-2 and MMP-13 were significantly increased in wild-type
group, while MMP-1, MMP-2 and MMP-13 were all significantly increased
in the mutant group. The expression level of COL1A1 was significantly
decreased in the wild-type group, which was not in the mutant group.
The expression levels of COL2A1 in neither group were significantly
changed.
Conclusion: The mutant lumican (L199P) may be involved in the scleral
reshaping process which may be associated with the activation of MMPs.
And the degradation process of collagen type I by MMPs may also be
affected by mutant lumican (L199P). This process may be one of the
mechanism of the development of human pathological myopia.
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Altered Expression of Small Leucine-rich
Proteoglycans in Lumican Transgenic Myopic
Mouse Cornea

Lingbo Lai, Fengju Zhang, Yanzheng Song

P-075

Different Effect of Scleral CXL using UVA on
Preventing Myopia Before and After Myopic Model
Establishment in Guinea Pigs

Fengju Zhang, Lingbo Lai, Yu Li

Beijing Tongren Eye Center, Beijing Tongren Hospital of Capital Medical
University, China

Purpose: To investigate the altered expression of small leucine-rich
proteoglycans (SLRPs) at mRNA level in lumican transgenic myopic
mouse cornea with RT-Q-PCR detecting system.
Method: Lumican transgenic mice with myopia features established in
our previous study were chosen as the experimental group (n=10). Wild
mice were chosen as the control group (n=10). All the mice were
euthanized and enucleated both eyes at eight weeks of age. Gene
expression levels of lumican, decorin, biglycan, keratocan and
fibromodulin were measured by RT-Q-PCR in the excised corneas. The
between-group difference in the expression of SLRPs were analyzed by
fold changes and independent t-test.
Results: In the experimental group, the expression level of lumican RNA
was found to be 1.497-fold increased relative to the control group
(p<0.05). While decorin, biglycan and keratocan were 0.648-fold
(p<0.05), 0.522-fold (p<0.05) and 0.323-fold (p<0.05) decreased,
respectively. Fibromodulin mRNA up-regulated 1.193-fold in the
experimental group with no statistical difference (p>0.05).
Conclusions: Lumican gene mutation (cDNA 569T>C) caused myopic
characteristics in sclera and altered SLRPs expression in cornea at
mRNA level. This mutation may impair the function of lumican in
regulating SLRPs expression and disturb the cooperation of SLRPs in the
regulation of fibril growth in both cornea and sclera.

Purpose: To compare the different effect on preventing myopia in guinea
pigs by scleral cross-linking (CXL) using UVA irradiation before and after
myopic model establishment.
Method: Twenty-four guinea pigs aged 4 weeks were divided into 3
groups: CXL A (n=8), CXL B (n=8) and non-CXL group (NCL, n=8). The
right eyes of guinea pigs in the three groups were treated with -10.00 D
spherical lens over the course of six weeks (4 to 10 weeks of age). The
right eyes of guinea pigs were administered scleral CXL using 0.1%
Riboflavin and UVA at 4 (CXL A) or 8 weeks (CXL B) of age. Cross-linking
procedure was not performed in NCL. The left eyes served as a control
eye. Axial length (AXL) and diopter were measured at 4, 8 and 10 weeks
of age.
Result: After six-week lens induction, the mean AXL in the right eyes was
8.60±0.08mm. Corresponding values in CXL A and CXL B were
8.26±0.08mm and 8.47±0.09mm. The mean diopter in right eyes was 4.56±0.40D in NCL, -1.63±0.33D in CXL A and -3.70±0.38D in CXL B,
respectively. The differences of AXL and diopter among the three groups
were statistically significant (p<0.05, Tukey’s multiple comparisons test).
Conclusion: The effect of scleral CXL before myopic modeling could be
better than after myopic modeling on preventing myopia in guinea pigs,
which may be meaningful to clinical myopic prevention strategy further.
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Quantitative Assessment of Microstructural
Changes in Myopic Guinea Pig Sclera using 80-MHz
Ultrasound
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Purpose: As myopia progresses, posterior eye elongation affects the
microstructural properties of the sclera. High-frequency quantitative
ultrasound (QUS) can quantify these changes non-invasively. Therefore,
this study investigated the use of 80-MHz quantitative ultrasound to
elucidate the microstructural changes occurring in the posterior sclera of a
myopic guinea pig (GP) model.
Methods: Ten GPs were form-deprived in the right eye from 5 to 20 days of
age to induce myopia. At 20 days, refractive error and axial length were
measured. Following euthanasia, eyes were enucleated and raster
scanned by an 80-MHz transducer to 3D radio-frequency (RF) data. Four
QUS estimates were computed from the RF data. Statistical analyses were
performed to determine the correlation between QUS estimate, axial length
(AXL), and refractive error (REr).
Results: REr and QUS spectral slope were significantly correlated (r = 0.57, p = 0.01). Statistically-significant correlations were also found
between AXL and a QUS Nakagami shape parameter (r = 0.50, p = 0.03).
Conclusions: QUS estimates suggest changes in collagen fiber size
occurs in myopic posterior sclera, and is associated with microstructural
changes in scleral collagen fiber homogeneity and density. QUS has
potential to quantitatively characterize microstructural changes occurring
in the posterior sclera during myopia
development.
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The Effect of Non-light-activated Scleral Collagen
Crosslinking on Myopia Progression and Posterior
Eye Shape Changes The Guinea Pig

Quan V. Hoang1,2, Sally A. McFadden3

1. Singapore Eye Research Institute, Singapore National Eye Centre,
Duke-NUS Medical School, Singapore; 2. Department of Ophthalmology,
Columbia University Medical Center, NY, NY, USA; 3. Vision Sciences,
Hunter Medical Research Institute and School of Psychology, Faculty of
Science, University of Newcastle, NSW, Australia
Purpose: Scleral collagen remodeling is thought to underlie excessive
ocular elongation in myopia and scleral dysfunction in high myopia (HM).
Here, we study the effect of posterior injection of a chemical collagen
crosslinker (CXL) on the progression of form deprivation (FD) myopia and
eye shape changes in lens-induced myopia (LIM) in guinea pigs (GPs).
Methods: Tri-coloured GPs were raised in white light. On day 3, half of
each litter received a posterior sub-retractor bulbi CXL injection, and half
received vehicle. GPs underwent either FD (n=12) or LIM (n=13) in the
injected eye on day 7-21. Refractive error and axial length (AL) were
measured after 1 and 2 weeks (2w) of FD, and after 1w and 3w of
recovery. LIM animals were recovered for 1w before euthanasia and
serial cryosectioning for eye-shape analysis.
Results: Experimental FD GPs developed less myopia (-2.4D and -2.5D
at 1w and 2w, p < .01) and recovered the same as controls. Sham eyes
elongated after 1w of FD and grew again during recovery. In contrast,
CXL eyes failed to elongate (95um vs. 21um), and reduced AL by -75um
after 3w of FD, which persisted for 6w. LIM induced an relative scleral
outpouching at +50° nasal eccentricity in sham GPs, which did not form
in CXL GPs.
Conclusions: Early CXL treatment of the posterior sclera can inhibit FD
myopia and reduce posterior globe elongation in a relatively permanent
way, and also inhibit early staphyloma-like outpouchings, suggesting
such fortifying treatments might limit the development of sight threatening
staphyloma and associated stresses on the eye wall in HM.
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The Effect of Porcine Sclera Reinforcement by
Genipin in vitro

High Ambient Light Could Retard Myopia
Development by Increasing Choroidal Thickness
through ipRGS Regulation: The Speculative Review

Yuan Wu, Wenjing Song, Yun Tang, Xiaoming Yan

Irina Verlan, Andrei Gilya, Igor Kornilovskii

Purpose: To evaluate the effect of genipin, a natural cross-linking agent,
on porcine sclera reinforcement.
Methods: 42 porcine eyeballs were equally devided into three groups, AC. In every group, 14 temporal scleral strips of 12.0mm*4.0mm were
harvested. Scleral strips of group A were incubated in PBS at 37℃ for 40
minutes as negative controls. Group B were incubated in 1%
glutaraldehyde at room temperature for 40 minutes as positive controls.
Group C were incubated with 1% genipin at 37℃ for 40 minutes. After
treatment, all scleral strips were subjected to uniaxial tension tests to
evaluate biomechanical effects. 4 scleral strips of every group were
performed to observe the histolological changes by HE stain and masson
stain
Results: Compared with negative controls, strass-stain curves of genipin
group was steeper. Sclera elastic modulus of genipin group (10.84±1.83
MPa) was significantly higher than that of negative group(5.48±0.60
MPa) (P<0.05) and significantly lower than that of positive
group(18.25±5.44 MPa) (p<0.05). Sclera strips were blue stained and
looked rigid after crosslinking with genipin. Collagen fiber arrangement of
sclera became more tidy and dense after crosslinking.
Conclusions: Scleral collagen crosslinking induced by genipin produced
a significant increase in biomechanical strength. It would be a promising
method of sclera reinforcement for myopia treatment.

Purpose: To analyse the known data on positive influence of ambient light
on myopia delaying and find the possible explanation of this occurrence
using scientific approach.
Methods: Pub-med scientific papers with keywords: myopia, choroidal
blood flow, myopic defocus, ipRGC, were
carefully studied and analyzed.
Results:More than 100 scientific papers with objective tags were found in
pub-med library store.
Conclusions: Numerous studies demonstrate
the positive role of ambient light on myopia delaying in chicks and
primates and strong evidence of choroidal compensatory function to
imposed myopic and hypermetropic defocus and active role of the
choroid in emmetropization. Though the mechanisms underlying in this
process are still uncovered we have tried to explain the existent changes
on the basis of recent known data. It is noteworthy from recent scientific
papers about special regulatory function of ipRGC on choroidal blood
flow and melanopsin-mediated light-evoked expansion of the choroid in
the mouse. The ipRGC’s choroidal blood flow regulative mechanism is
bright-light dependent. In addition ipRGC exhibit high regulatory pupil
constriction function in bright light.
Consclusions: We suppose that ipRGS if not the only one but the main
potential candidate of choroidal blood flow light-dependent regulation.
Bright light-dependent choroidal thickening is very similar to that during
recovery in case of short-term lens-induced and form deprivation myopia.
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The Effect Of Blue And White Light Matched For
Chick Photopic Illuminance On Form-Deprivation
Myopia Development

Andrew V Collins, Gemma Ji, Katarina Marcijasz, John R
Phillips
School of Optometry and Vision Science, The University of Auckland,
New Zealand

Purpose: A pilot study to investigate the effect of raising chicks under
blue or white LED light matched for chick photopic illuminance on form
deprivation myopia (FDM) development.
Methods: Monocular FDM was induced in 4 day old Shaver chicks which
were raised for 5 days under either 430 chick lux (c-lux) broad-spectrum
white (n=6) or under 430 c-lux narrow-spectrum blue (n=6) LED light on
a 12:12 hour light:dark cycle.
Results: Significantly less relative myopia was induced in the chicks
raised under blue (-8.40±1.91D) than under white (-19.81±2.26D,
p=0.003) LED light. While relative vitreous chamber depth (VCD) was not
significantly different between the blue light (0.315±0.132mm) and white
light (0.137±0.305mm, p=0.603) groups, the VCD of non-deprived eyes
was significantly shorter in the blue light (5.129±0.038mm) than in the
white light (5.612±0.161mm, p=0.015) group. A similar apparent trend
was found in the VCD of the deprived eyes of the white light group,
however this was not statistically significant. No significant differences in
relative corneal curvature or anterior chamber depth were found.
However, lens thickness was significantly greater in the deprived eyes of
the blue light (2.270±0.032mm) than in the white light (2.158±0.028mm,
p=0.025) group.
Conclusions: When environmental light intensity is matched for chick
photopic illuminance, less FDM is induced in chicks raised under short
wavelength blue light than under broad spectrum white light. This
difference appears to be a result of changes in both anterior and
posterior chamber dimensions.
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Blue Light is Protective for Lens-induced Myopia in
Guinea Pigs Possibly through a Retinoic Acid
Related Mechanism

Jinhui Dai1,2,3, Manrong Yu1,2,3, Wangyuan Liu1,2,3, Renyuan
Chu1,2,3

1. Department of Ophthalmology,The Eye and ENT Hospital of Fudan
University, Shanghai, China; 2. NHC Key Laboratory of Myopia, China;
3. Key Laboratory of Myopia, Chinese Academy of Medical Sciences,
China

Purpose: To investigate the effect of blue light on guinea pigs with lensinduced myopia and possible retinoic acid (RA) related mechanisms.
Methods: Sixty 2-week-old guinea pigs wearing -5D lens on right eye
were divided into white light (WL, 980lux) and blue light (BL, 430±10nm,
900lux) groups. The left eyes in WL were set as control. Refractive error
(RE), axial dimensions and corneal curvature were tested pre-, 1-week,
2-week and 4-week post-intervention. Retinal-RA level was detected at
2w&4w with high performance liquid chromatography (HPLC).
Simultaneously, retinal gene expression of RA receptor-β (RARβ), cellular
RA binding proteins I (CRABP-I), apolipoprotein A-I (apoA-I), S-opsin and
M-opsin were tested with rtPCR.
Results: At 2w&4w, both eyes exposed to blue light experienced more
hyperopia (p<0.001), accompanied with shorter axial length in the lensinduced eye (2w: p=0.04, 4w: p=0.02). Meanwhile, lens-induced myopia
eye from guinea pigs exposed to blue light were less myopic than white
light (-3.28±1.47D vs. -4.05±1.45D, p=0.04), accompanied with
significant reduction of retinal-RA (p=0.001). Correspondingly, the gene
expression of RARβ and CRABP in BL decreased significantly, while Sopsin increased.
Conclusions: Blue light can slow down lens-induced myopia in guinea
pigs, which may work via reducing retinal-RA level and changing RA
related receptors.
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Violet Wavelength Specificity for Suppression of
Myopia in a Murine LIM Model
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Purpose: To compare the effects of violet light (VL) exposure on myopia
progression with blue light (BL), green light (GL), and red light (RL) in
lens-induced myopia (LIM) mice.
Methods: 3-week-old C57BL/6J mice were attached with 0 diopter (D)
lenses on the left eyes and -20 D lenses on the right eyes to induce LIM
as described (Jiang X et al. Sci Rep. 2018) and divided into control
(background light only), VL, BL, GL and RL group (n=4 each). Same
irradiance (400μw/cm2) of VL, BL, GL or RL irradiation was added from
17:00 to 20:00 every day respectively with white fluorescent lamp light
(50 lux) as background light from 08:00 to 20:00. Changes of refractive
states and axial lengths before and after 1 week of light exposure with
LIM induction were measured.
Results: For interocular refractive changes, compared with the control
group (-24.4±6.7D), VL significantly suppressed myopic shift (13.4±4.2D, p<0.05), while BL (-14.2±11.9D), GL (-33.1±8.5D), and RL (19.6±4.9D) had no significant effect. For interocular axial length
changes, compared with the control group (0.049±0.024mm), VL
(0.002±0.020mm, p<0.05) and BL (0.010±0.012mm, p<0.05) significantly
suppressed axial elongation while GL (0.040±0.018mm) and RL
(0.030±0.027mm) had no significant effect.
Conclusion: Among multiple wavelength visible light, only VL can
suppress myopia progression in both refraction and axial length in LIM
mice.
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Molecular Pathways of the Violet Light Effect on
Myopia Progression
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Gut Microbiota Affects Myopia Progression in a
Murine Lens-induced Myopia Model
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[Purpose] Violet light (VL) has been reported to suppress myopia
progression in human and animals. The current study was aimed to
identify molecular pathways of VL effect in order to find a therapeutic
target for myopia.
[Methods] Total RNA of chorioretinal tissues were extracted from male
White Leghom chicks with or without -6D lens-induced myopia (LIM) for
7days under VL/control light. Microarray analysis (Agilent Technologies)
was performed, and pathway analysis was further conducted using IPA
software (QIAGEN). Topical administration effect of the PI3K inhibitor
wortmannin (Cayman Chemical, 0.1% once a day) was evaluated on a
murine model of LIM (-30D for 3 weeks, male C57BL/6J mice).
[Results] In pathway analysis, 11 canonical pathways were predicted to
be affected by VL in opposite to myopia induction. Among them, 8
pathways were indicated to be involved with PI3K-Akt pathway.
Wortmannin significantly suppressed axial elongation in control
(0.093±0.029 mm, p=0.002) as well as LIM (0.129±0.031 mm, p=0.002)
compared to vehicle treatment (controls: 0.163±0.017 mm, LIM:
0.210±0.006 mm).
[Conclusions] PI3K-Akt pathway was predicted as a molecular pathway
of the VL effect, and confirmed to be involved with both physiological and
pathological ocular eye growth.

[Purpose] To determine whether gut microbiota affects myopia
progression, we examined effects of antibiotic administration on myopia
progression in a murine model of lens-induced myopia (LIM).
[Methods] 3-week-old C57BL/6J mice were randomly divided into water
(W), vancomycin (V), ampicillin (A), neomycin (N) and combination of 3
antibiotics (V+A+N) groups. Antibiotics were administrated within tap
water for 3 to 7-week-old. At 4-week-old, mice were attached with frame
(without lens) on the left eyes as Control and -30 D lenses on the right
eyes to induce LIM. Changes of refractive states and axial lengths were
measured 3 weeks before and after LIM induction.
[Results]In W group, refractive error was negatively sifted (Control:
2.5±3.3D; LIM: -19.9±7.6D, p<0.01 and axial elongation was observed
(Control: 0.1726±0.017mm; LIM: 0.213±0.025mm, p<0.01). On the other
hand, in V, N, and V+A+N groups, no significant changes were observed
between Control and LIM in refractive error (Control: -1.0±1.7D, 0.1±3.3D, -3.5±7.6D; LIM: -3.8±12.9D, 2.9±8.1D, -5.4±7.8D,
respectively), and axial elongation (Control: 0.170±0.009mm,
0.166±0.014D, 0.1716±0.024mm; LIM:0.1804±0.016mm,
0.1574±0.017mm, 0.1738±0.007mm, respectively). In A group, myopia
was induced as same as W group.
[Conclusion] Gut microbiota might be associated with lens-induced
myopia progression in C57BL6J mouse.
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Purpose: To analyze the influence of puberty growth level on refractive
development in children and adolescents, and to provide basis for further
exploring the influencing factors of myopia and formulating the
prevention and control strategies among children and adolescents.
Methods: Children and adolescents aged 7 to 12 years in primary
schools were enrolled in the two-year prospective observation study. The
follow-up examinations were conducted once every six months.
Uncorrected visual acuity, cycloplegic autorefraction (1% cyclopentane),
axial length(AL) and corneal curvature radius were measured. The
puberty development level was assessed by questioning and Tanner
staging map. Cycloplegic spherical equivalent(SE)≤ -0.50D was
diagnosed as myopia. Generalized estimation equation was used in the
repeated follow-up measurement data to analyze the correlation between
puberty development and refractive parameters.
Results: A total of 816 subjects were included in the analysis, with an
average age of 9.6±1.5 years. The baseline prevalence of myopia was
57.1%, the one-year incidence was 24.5%, and the two-year incidence
was 38.9%. After control of age, boys’ genital Tanner stage was
positively correlated with AL (standardized β = 1.129) and axial
length/corneal curvature radius(AL/CR) (standardized β = 1.018), boys’
pubic hair Tanner stage was positively correlated with AL/CR
(standardized β = 1.009). Girls’ breast Tanner stage was negatively
correlated with SE (standardized β = 0.798), while positively correlated
with AL (standardized β= 1.130) and AL/CR (standardized β = 1.021),
girls’ pubic hair Tanner stage was positively correlated with AL
(standardized β = 1.102) and AL/CR (standardized β = 1.015).
Conclusions: The higher the level of puberty development is, the more
myopic the refractive parameters tend to be, suggesting that the level of
puberty development should be included in the spectrum of influencing
factors of myopia, and attention should be paid to eye health care of
adolescence.
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Intersession and Intrasession Repeatability for
Different Modalities of Choroidal Thickness Imaging
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Determining choroidal thickness (ChT) from optical coherence
tomography (OCT) images might be difficult due to a limited visibility of
the choroidal borders. The study analyzed the inter- and intrasession
repeatability of different choroidal segmentation methods, scan patterns
and OCT devices, with especial regard to human myopia research.
Three consecutive OCT scans on three days were performed on the right
eye of 18 young myopes using two OCT devices (ZEISS Cirrus HD-OCT
5000 and SPECTRALIS HRA+OCT). OCT scans were obtained at the
same time of day to account for diurnal ChT changes. Scan patterns
consisted of a high-definition line scan and a macular volume scan.
Subfoveal ChT was analyzed automatically (in volume scans only) and
manually by a naïve and an experienced observer. Inter- and
intrasession repeatability were analyzed.
Automated inter- and intrasession repeatability ranged between 38-47
and 38-83 microns. In all scan modalities, the experienced examiner
yielded more repeatable ChT measurements than the naïve examiner.
Moreover, the manual segmentation of the line scans led to better
repeatability results compared to the volume scan.
Repeatability is highly variable but generally exceeds the reported ChT
changes in myopia research, which should be considered in upcoming
studies. Moreover, manual ChT segmentation should be performed by
experienced examiners only.
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Short and Longer-term Variations in Choroidal
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Purpose: To examine the short (diurnal) and longer-term (12 months)
changes in subfoveal choroidal thickness (SFCT) and axial length (AxL)
of young adults, in order to explore the association of choroidal thickness
changes with axial length.
Methods: A series of baseline SFCT and AxL measurements were
collected every 3 hours from 9 am to 9 pm (i.e. 5 measurements per day)
on 34 young adults. Participants then returned for a single measurement
of SFCT and AxL 12 months later.
Results: At baseline, significant diurnal variations were observed in SFCT
(p<0.001), with the trough and the peak occurring in the afternoon (mean
time15:07 PM) and evening (20:50 PM), respectively. AxL also exhibited
significant diurnal variations (p<0.001) and a significant negative
association was observed between the diurnal SFCT and AxL changes (β
= -0.338, r = -0.603, p<0.001). A significant negative association was
observed between the 12 month longitudinal changes in SFCT and AxL
(β = -0.25, r = -0.352, p<0.05).
Conclusions: Changes in AxL were negatively associated with SFCT
changes, suggesting that in these young adults, choroidal thickening
was linked with less axial elongation in both the short (diurnal) and
longer-term (over 12 months).
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Impact of Short-term Astigmatic Defocus on Human
Choroidal Thickness

Hosein Hoseini-Yazdi, Stephen J Vincent, Scott A Read,
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Queensland University of Technology, Brisbane, Australia

Purpose: To examine the changes in choroidal thickness (CT) of healthy
adults following short-term exposure to with-the-rule (WTR) and againstthe-rule (ATR) simple myopic astigmatic defocus, with CT changes
associated with spherical myopic defocus and clear vision used as
control conditions.
Methods: The left eye of 13 young adults was exposed to spectacle
induced +3 D X 180 WTR, +3 D X 90 ATR, +3 D spherical myopic
defocus or clear vision for 60 minutes of TV viewing, over 4 randomly
ordered visits, while their right eye was optimally corrected. Measures of
CT, averaged across the central 5 mm macular region along the vertical
and horizontal meridians, were obtained before and after the defocus
period using optical coherence tomography during simultaneous
exposure to the defocus stimulus.
Results: CT did not change during the clear control visit (-1 ± 5 µm,
p=0.38) and increased significantly in response to +3 D spherical
myopic defocus (+6 ± 5 µm, p<0.001). Significant thickening of the
choroid was observed following +3 D X 180 WTR (+5 ± 6 µm, p=0.02),
but surprisingly CT decreased significantly in response to +3 D X 90 ATR
(-5 ± 6 µm, p=0.009).
Conclusions: These results provide evidence of a response of the human
choroid to short-term induced astigmatic defocus and highlight a
potential difference in the myopiagenic signal associated with the
orientation of astigmatic blur.
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Purpose: To understand the longitudinal changes of choroidal thickness
(CT) under different refractive status and its associated factors in children
and adolescents aged 6 to 18 years in order to determine the mechanism
underlying the onset and development of myopia.
Methods: 769 participants were enrolled and underwent comprehensive
ophthalmic examinations, including axial length and cycloplegic refraction.
Choroidal thickness was measured by swept-source optical coherence
tomography (SS-OCT). Changes in CT were compared between different
age groups and refractive status, while its associated factors were
assessed using multivariate regression analysis.
Results: At baseline examination, the mean subfoveal choroidal thickness
(SFCT) was 267 ± 68 μm, and there was a mean change of -6 ± 23 μm
one year later. For participants with myopic shift, significant decrease in the
SFCT with a mean change of -8 ± 22 μm was observed; however, for
participants without myopic shift, there was no significant change in the
SFCT overtime. The trend was similar in different age groups, except that in
the 10- to 13-year-old. For children aged 10 to 13 years old without myopic
shift, there was a marked increase in the SFCT with a mean change of 9 ±
23 μm. There was a marked decrease in the SFCT for newly developed
myopia (NDM) compared with persistent non-myopia (PNM) and persistent
myopia (PM), with an average mean change of -17 ± 25 μm for NDM,
while -4 ± 24 μm and -6 ± 19 μm for PNM and PM, respectively. Change
in SFCT was significantly associated with changes in axial length (β=12.36, p<0.001) and spherical equivalent (β=12.69, p<0.001), but not
baseline age and change in BMI.
Conclusions: The significant increase in the SFCT in children aged 10 to 13
years old demonstrated a possible role puberty played in the change of
choroid. The marked change in the SFCT for NDM indicated the significant
role of choroid in the development of myopia.

Poster Presentation Abstracts

Evening changes in melatonin (Mel) levels and subfoveal choroidal
thickness (CT) were investigated around winter solstice when daylight
hours per day <8.5 in students (17-23 yrs) living at 60° latitude North.
Saliva samples and measurements of ocular axial length (AL: IOLMaster
700) and CT (Spectralis OCT2) were taken in the afternoon (AF) and
every hour from 4 hours prior to habitual sleep time (HST) until 1 hour
post HST for 24 healthy participants (5 myopes, 19 non-myopes; 10
males). Light levels were below 20 lux all evening. HST was confirmed
wearing Actigraph GT3X for a week prior to measurements. Participants
refrained from beverage/food consumption known to affect Mel levels.
They did not engage in near work all evening and viewed a movie at 5 m
for 15 minutes prior to each set of measurements. The 6-hour evening
profiles of saliva Mel levels [pg/mL], CT [um] and AL [um] were
calculated treating AF as baseline.
Evening changes in Mel and CT increased in a sinusoidal fashion with a
peak at HST +1 hour, with AL in near antiphase. There was a strong
correlation between Mel and CT, and Mel and AL when fitted with a
logarithmic function (r2=0.86, RMS=2.0 and 7.6, respectively). The rate
of change for CT was three times larger in non-myopes compared with
myopes. This difference was not observed for AL.
The apparant dose-response relationship between Mel and CT was weak
in the myopes leaving evening changes in AL uncompensated for by CT.
This lack of coordinated rhythmic changes may contribute to myopic eye
growth in the evening in the darkest of winter.
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Purpose: To explore the distribution pattern of macular choroidal
thickness (ChT) and its association with age as well as refractive status in
Chinese preschoolers.
Material and Methods: School-based, cross-sectional study. A total of
550 healthy preschool children aged 3- to 6-years-old from 6
kindergartens were enrolled. Comprehensive ocular examinations,
including measurement of visual acuity, axial length, intraocular pressure
and slit-lamp examination before cycloplegia, as well as refraction
measurement and swept-source optical coherence tomography (SSOCT) examination after cycloplegia, were performed. The macular ChT in
each sector of the ETDRS grid was measured by the built-in software of
SS-OCT.
Results: Axial length increased with age (P<0.001), while the spherical
equivalent refraction was similar among different age groups. Similarly,
no significant difference was observed in ChT in all sectors among
different age groups (all Ps>0.05). The central ChT of 3-4, 5 and 6 years
old children was (314±59) μm, (312±60) μm and (312±59) μm,
respectively (P=0.920). No difference was observed in ChT in most of the
sectors between genders. No statistical significant difference was
observed among different refractive groups (all Ps>0.05), though the ChT
of each sector seemed to be smaller in myopic children. Axial length and
weight were the independent factors of central ChT. Children with longer
axial length (β= -21.184, P<0.001) and smaller weight (β=1.502,
P=0.041) tended to have thinner choroid.
Conclusions: In preschool children, the choroidal thickness remained
relatively stable with age, while a negative association between ChT and
axial length existed. This will be helpful to elucidate the characteristics of
choroidal thickness during the early refractive development.
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Purpose: To describe baseline sub-foveal choroidal thickness (ChT) and
perifoveal choroidal area (ChA) in myopic children in the Bifocal Lenses In
Nearsighted Kids (BLINK) Study.
Methods: The right eye of 281 myopic children (60% female) was measured by
SD-OCT star scans with enhanced depth imaging (30° B-scans; 6 meridians). Bscan edges were cropped to remove edge artifacts leaving 26° B-scans prior to
semi-automated choroidal boundary segmentation by routines utilizing graph
theory and dynamic programming. Correlation between sub-foveal ChT and axial
length was explored. The choroid was divided into 4 quadrants (with 13° radius
from the fovea) and the mean B-scan area in each quadrant was calculated.
Results: The mean (±SD) age, spherical equivalent refractive error (cycloplegic
autorefraction), and axial length (by optical biometry) were 10.3±1.2 years, 2.41±1.01 D, and 24.49±0.81 mm, respectively. Mean sub-foveal ChT was
303±58 microns (range: 177-529). Longer axial length was correlated with
thinner sub-foveal ChT (r= -0.15; p=0.01). ChA varied by quadrant (p<0.0001):
inferior temporal to the fovea (1.24±0.20 mm2) > superior temporal > inferior
nasal > superior nasal (1.00±0.02 mm2).
Conclusions: Perifoveal variations in the choroid were observed. Longitudinal
data will be used to evaluate any association between ChT or ChA and myopia
progression.
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Choroidal Vasculature Features in Non-pathological
High Myopia patients: Applying an EDI-OCT Derived
Tool for Monitoring Disease Progression.

Association between Retinal Microvasculature and
Optic disc Alterations in High Myopia
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Jiangnan He, Qiuying Chen, Guangyi Hu, Hongfeng Zhou,
Ying Fan, Jianfeng Zhu, Haidong Zou, Xun Xu

Purpose: To observe the retinal and choroidal morphology of high
myopia patients without retinopathy, and evaluate choroidal vasculature
by an image binarization tool on enhanced depth imaging (EDI) using
optical coherence tomography (OCT) scans.
Methods: In this retrospective cohort study, 196 patients with unilateral
eye which met the criteria for high myopia yet had not developed
retinopathy were included. The total choroid area (TCA), stromal area
(SA) and luminal area (LA) were analyzed and then calculate choroidal
vascular index (CVI) value that was defined as the proportion of LA.
Results: There was no significant decrease in the thickness and volume
of the retina in the high myopia eyes compared with the fellow eyes, and
decreased only in the temporal region. The choroidal thickness and
volume of the high myopia eyes was significantly decreased, and same
to the TCA, SA, LA and CVI. Follow-up showed that the thickness and
volume of the retina did not decrease significantly. However, CVI
gradually reduced from baseline at 12 and 24-month follow-up.
Conclusions: The choroidal morphology of non-pathological high myopia
patients deteriorated earlier than retina. Increased CVI suggests
increased vascular component compared with the stromal component in
high myopia patients. The CVI could be a useful index for longitudinal
follow-up in patients and monitoring disease progression.

Purpose: This study aimed to explore the characteristics of retinal
perfusion and its associations with high myopia.
Methods: A total of 760 participants were included. Peripapillary radial
peripapillary capillary perfusion, foveal avascular zone and parafoveal
perfusion were measured using optical coherence tomography
angiography. Tilted disc ratio and parapapillary atrophy were determined
using swept-source optical coherence tomography.
Results: A total of 760 young healthy participants with myopic eyes were
included in the analysis. The mean axial length and titled disc ratio were
26.43 ± 1.14 mm and 0.76 ± 0.08 in the high myopia group and 24.79 ±
0.75 mm and 0.80 ± 0.09 in the control group, respectively. The high
myopia group exhibited significantly larger parapapillary atrophy, lower
tilted disc ratio, lower radial peripapillary capillary vessel density, larger
area of foveal avascular zone, and lower deep parafoveal vessel density.
In the multivariate analysis, titled disc ratio significantly correlated with
radial peripapillary capillary vessel density (P = 0.0134), larger foveal
avascular zone (P = 0.0062), and lower deep parafoveal vessel density (P
< 0.0001).
Conclusions: Reduced radial peripapillary capillary and deep parafoveal
vessel density and enlarged area of foveal avascular zone were observed
in high myopia. Tilted disc ratio correlated with retinal perfusion.
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Purpose: To investigate whether optic disc deformation contribute to the
changes of the retinal microvasculature using optical coherence
tomography angiography.
Methods: One hundred and thirty eyes with high myopia were included.
Parameters about optic disc deformation were analysed using Image J
software. Vessel density and fractal dimensions of the retina and foveal
avascular zone (FAZ) were analysed and quantified using optical
coherence tomography angiography. Correlations between the vascular
density, FAZ and optic disc deformation were determined.
Results: β-peripapillary atrophy (β-PPA), ovality index and horizontal tilt
angle were negatively correlated with the vessel density in radial
peripapillary capillaries. This relationship was also confirmed in
superficial and deep retinal plexus . The vessel densities in the nasal and
inferior sectors were more strongly correlated with β-PPA. There is a
positive correlation between retinal nerve fiber layer thickness and vessel
density in optic nerve head. However, FAZ was not associated with any
factors.
Conclusions: There was a negative correlation between optic disc
deformation and retinal microvasculature in nonpathological high myopia,
especially in radial peripapillary capillaries and deep retinal plexus. Optic
disc deformation can be visualized and is a convenient structural feature
that can benefit the early diagnosis and detection of chorioretinal atrophy
in high myopia.
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Changes in Postoperative Optic Nerve Head Blood
Flow of Normal and Myopia Eyes

Yosuke Ida, Fumihito Hikage, Kaku Itoh, Haruka Ida,
Hiroshi Ohguro
Sapporo Medical University, Japan

PURPOSE: To study effects of high myopia (more than 26mm axial
length) on postoperative the optic nerve head (ONH) blood flow, the
mean blur rate (MBR) in high myopic eyes after cataract surgery and
vitrectomy were compared to those in normal eyes.
METHODS: In the present study, 1) cataract surgery groups: 351 eyes
underwent (normal 321 eyes, high myopia 30 eyes), and 2) vitreous
surgery groups: 130 eyes underwent vitrectomy with epiretinal
membrane or idiopathic macular hole or retinal detachment (normal 107
eyes, high myopia 23 eyes) were included. The ONH blood flow was
estimated by the MBR measured by a Laser speckle flowgraphy (LSFG)
at pre- and post-surgery at 1 week, 1 month, and 3 months. The rates of
changes during the course of pre- and post-surgery were compared
between normal and high myopia eyes.
RESULTS: Postoperatively ONH blood flows were increased in cataract
surgery groups, 1) cataract surgery groups: postoperative increases in
the blood flows at ONH in normal eyes were significantly higher than
those in high myopic eyes at 1 month (P=0.018) and 3 months (P=0.031).
In contrast, 2) vitreous surgery groups: there were no significant
difference in the postoperative changes in the blood flows at ONH
between normal eyes and high myopic eyes.
CONCLUSIONS: Our present study demonstrated that postoperative
enhancement in the ONH blood flow was recognized after vitrectomy in
both normal and myopic eyes, while, after cataract surgery, such effects
were in normal eyes but less in myopic eyes.
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Relationship between Axial Lengths and
Postoperative Ocular Blood Flows after Cataract
Surgery
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Purpose: The purpose of this study was to see the changes of the
peripapillary nerve fiber elevation (NFE) height in growing eyes of junior
high school students and to investigate the relationship between the NFE
height change and axial length elongation.
Methods: A prospective cohort study comprised 165 right eyes. All
participants underwent optical axial length measurement, fundus
photograph, peripapillary and optic disc imaging at 1st and 3rd grade of
junior high school. NFE height was defined as a distance between retinal
surface plane and the top of the NFE in optic disc OCT cross-sectional
image. Relationship between NFE height, axial length, NFE height
change and axial elongation were analyzed using Spearman’s correlation
analysis.
Results: Mean axial length was 24.58 mm in 1st grade and 24.87 mm in
3rd grade. Mean NFE height was 119.1 micrometer in 1st grade and
133.0 micrometer in 3rd grade. NFE height of 3rd grade was significantly
larger than that of 1st grade (p=0.01). The axal length was significantly
positively associated with NFE height in 1st grade (r=0.35, p<0.001) and
3rd grade (r=0.39, p<0.001). The axial elongation was significantly
associated with NFE height change (r=0.19, p=0.01).
Conclusion: The eyes with longer axial length have higher NFE height in
junior high school students.

Purpose: The purpose of the current study is to study the relationship
between axial lengths and postoperative ocular blood flows after cataract
surgery.
Methods: Three hundred fifty one eyes operated with cataract surgery
were included in the present study. As according the axial length, we
categorized following five groups; 1) 22mm group (axial length<23mm)
104 eyes, 2) 23mm group (23mm~24mm) 117 eyes, 3) 24mm group
(24mm~25mm) 51 eyes, 4) 25mm group (25mm~26mm) 34 eyes, and 5)
26- mm group (26mm≦) 23 eyes. Best corrective visual acuity (BCVA),
intraocular pressure (IOP), and ONH blood flow by a Laser speckle
flowgraphy (LSFG) were measured at pre- and post-surgery at 1 week, 1
month, and 3 months.
Results: Before surgery and at 1 week after surgery, no significant
differences of ONH were observed in each group. Since 1 month after
surgery, ONH of 26- mm group were significantly less than those of
22mm and 23mm groups (P=0.01).
Conclusions: Our present study demonstrated that postoperative
beneficial effects of cataract surgery on ONH blood flow were observed
in the normal axial length (22-23mm) eyes, while such effects were not
expected in myopic eyes.

Kagoshima University, Japan
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Macular Morphology in Children using Optical
Coherence Tomography Vertical Image

Ryoh Funatsu, Takehiro Yamashita, Naoya Yoshihara,
Naoko Kakiuchi, Taiji Sakamoto
Kagoshima University, Japan

Purpose: The purpose of this study was to investigate the irregularity of
macular region in elementary and junior high school student using OCT
vertical cross-sectional image.
Methods: A prospective cross-sectional observational study
(UMIN000015239) of 122 right eyes in healthy elementary school
students (age 8 or 9 years) and 173 right eyes in healthy junior high
school students (age 12 or 13 years) was performed. Axial length was
measured with OA-2000 (TOMEY, Japan). Vertical cross-sectional image
of macula was obtained with OCT machine 3D OCT-1 Maestro (Topcon,
Japan). First, they were classified based upon its vertical symmetry, and
then sub-classified them into such subgroups as convex, flat, concave
and dome type according to retinal pigment epithelium curvature.
Results: In elementary students, 102 eyes were categorized to symmetric
group, of which 78 eyes were place in convex, 2 eyes in flat, 0 eyes in
concave, and 22 eyes in dome type. Twenty eyes were categorized to
asymmetric group. In junior high school students, 149 eyes were
categorized to symmetric group, of which 118 eyes were place in
convex, 1 eye in flat, 1 eye in concave, and 29 eyes in dome type.
Twenty four eyes were categorized to asymmetric group.
Conclusion: There was already irregularity of the posterior pole of the
eyes in children.
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Slowing Axial Elongation in Children using
Combined Orthokeratology and 0.01% Atropine
Therapy: 6-month Results Showing Potential

Pauline Cho1, Qi Tan1, Lap Ki Alex Ng2, Pak Man Cheng3,
Chi Pang Woo4

1. The Hong Kong Polytechnic University, Hong Kong; 2. Department of
Ophthalmology, The University of Hong Kong, Hong Kong; 3. Hong Kong
Ophthalmic Associates, Hong Kong; 4. Hong Kong Laser Eye Centre,
Hong Kong
Purpose: To investigate slowing effect of combined orthokeratology
(ortho-k) and 0.01% atropine therapy on axial elongation in children.
Methods: This is a randomized, single-blind (examiner-masked) study of
myopic children of age six to not more than 11 years old. Subjects were
randomly assigned to either AOK group: ortho-k lens wear plus one drop
of 0.01% atropine instilled nightly, or OK group: nightly ortho-k lens wear.
Results: To date, 61 subjects have completed six months data collection
(30 AOK, 31 OK). After six months of treatment, the mean ± standard
deviation axial elongations were -0.02 ± 0.11 mm for both the right and
left eyes of the AOK subjects and 0.07 ± 0.09 mm and 0.06 ± 0.10 mm
for the right and left eyes of the OK subjects. The differences in axial
elongation between the two groups were very significant (p=0.0021 and
0.0033, respectively). No serious adverse events were observed during
the monitoring period.
Conclusion: Concomitant use of 0.01% atropine with ortho-k initially
showed potential synergistic effects in slowing axial elongation, which
justified continuation of this myopia control study using combined
therapy.
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Short-term Effect of Low Dose Atropine and
Orthokeratology on Axial Length, Choroidal
Thickness, and Choriopapillary Blood Flow

Zhi Chen

Fudan University Eye and ENT Hospital, China
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Purpose: Our previous study suggests an adjunctive myopia control
effect of ortho-k and low dose atropine. This study was to investigate the
short-term effect of low dose atropine and orthokeratology (ortho-k) on
axial length (AL), choroidal thickness (ChT), and choriopapillary blood
flow (CPBF).
Methods: A total of 10 subjects undergoing ortho-k treatment were given
low dose atropine (0.01%) eye drop to use nightly in addition to ortho-k.
AL, foveal ChT, and CPBF (6mm*6mm macular region) were measured at
baseline (ortho-k only), one week and one month after atropine was
added. ChT and CPBF were measured using OptoVue En Face OCT
angiography. Repeated measures ANOVA were used to compare
changes over time.
Results: The mean AL was 24.99±0.61 mm, 24.95±0.59 mm, 24.99±0.59
mm, ChT was 292.1±65.4 μm, 304.8±71.3 μm, 295.6±75.0 μm, CPBF
was 26.20±0.69 mm2, 25.99±0.52 mm2, 25.70±1.02 mm2 at baseline
(ortho-k only), one week and one month after atropine was added,
respectively. None of AL, ChT or CPBF changed over this short time
period (all P>0.05).
Conclusion: Ortho-k seems to have saturated the effect on ChT and
CPBF so that low dose atropine has no additional effect on the choroid.
The exact mechanism of combined ortho-k and low dose atropine on
myopia control warrants further investigation.
Grant support
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The Effectof Initial Lens Diopters on Myopia Control
by Orthokeratology in Teenagers-A Retrospective
Beijing Study

Ji-Feng Yu, Li Li

Beijing Children’s Hospital, Capital Medical University, National Center
for Children’s Health, China
Purpose: To investigate the effect of initial lens diopters on the control of
myopia by orthokeratology.
Methods: Retrospective study. Data were analyzed from 78 patients (156
eyes) who underwent orthokeratology in Beijing Children’s Hospital from
January 2014 to April 2018. The changes of axial length and diopter after
wearing the lenses were measured. Patients were divided into six groups
according to lens diopters: <-1.00D, -1.00~ -2.00D, -2.00D~ -3.00D, 3.00D~ -4.00D, -4.00D~ -5.00D and -5.00~ -6.00D. A mixed-effect model
was used to analyze the relevant data. At the same time, the interaction
item between diopter and wearing time was analyzed, and the influence
of gender was corrected.
Results: Patients averaged 12.9±2.161 years old. There was a
statistically significant difference with the interaction item between
diopters and wearing time in each group. The estimated values were
0.0631 for the right eye and 0.053 for the left eye. Orthokeratology lenses
controlled the progression of myopia well, but the reduction depended
on the initial diopters. Binocular axial length examination didn’t show
statistically significant difference with the interaction item.
Conclusion: Initial lens diopters have a significant impact on the control
of myopia by orthokeratology.
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Myopia Progression in Children Wearing
Orthokeratology Lenses

Jie Shen1, Xingping Tan2, Frank Spors1, Xia Zhou2, Dorcas
Tsang1, Shengfa Hu2, Evan Goldman1, Haibo Li2

1. Western University of Health Sciences College of Optometry, USA;
2. Xiangya Hospital Central South University China

Purpose: To investigate myopia progression rate in children wearing
Orthokeratology (OK) lenses.
Methods: Forty-two eyes from 21 young Chinese patients (Sphere: 3.60 ± 1.96D, range: -1.00D to -8.37D; Astigmatism no more than 2.00D)
with a mean age of 11 ± 2.4 years were fitted with OK lenses to control
myopia progression. Growth of axial length (AL) in two years were
monitored as a major indicator for myopia progression. Correlations
between pre OK refractive components and AL increase over the twoyear period were analyzed. Patients were also regrouped to low myopic
(LM, > -3.00D, n = 18), moderate myopic (MM, -6.00D to -3.00D, n = 19)
and high myopic (HM, < -6.00D, n = 5) groups. Myopia progression rate
were compared between the groups.
Results: Mean increase of AL was 0.18 ± 0.17 mm per year. AL change
was correlated with patients’ mean sphere refraction before OK treatment
(r2 = 0.43), but not correlated with pre OK astigmatic refraction. AL
increased less in the second year when compared with the first year
(0.16 ± 0.35mm vs. 0.21 ± 0.30mm). Average per year AL increase in
LM, MM and HM groups are 0.58 ± 0.25mm, 0.20 ± 0.21mm and 0.04 ±
0.28mm, respectively.
Conclusions: OK lens as a myopia control intervention was more effective
on higher myopes, but was irrelevant to patients’ pretreatment
astigmatisms. Treatment effect may decrease over the span of lens wear.
Grant support None
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One-Year Longitudinal Evaluation of High Myopia
Control Effect of a Kind of Soft Contact Lens Which
Simulates the Effect of Orthokeratology Lens

Lun Pan1, Zhao Chen1,2,3, Weizhong Lan1,2,3, Zhikuan
Yang1,2,3, Xiaoning Li1,2,3

1. Aier Institute of Optometry and Vision Science. Aier Eye Hospital
Group. China; 2. Aier School of Ophthalmology. Central South University.
China; 3. Aier School of Optometry. Hubei University of Science and
Technique. China
Purpose: To evaluate the myopia control effect of a kind of soft contact
lens (ArtMost SoftOK) which simulates the effect of orthokeratology lens
on adolescents with high myopia.
Methods: The wearers were randomly divided into three groups. One
group was wearing ArtMost SoftOK lens (Soft OK), one group was
wearing single-vision spectacles (SV), and the other group was wearing
orthokeratology lens (OK). Axial lengths (AL) were measured and
compared after one year in three groups, and equivalent spherical (SE)
were also compared between Soft OK group and SV group. The data
were analyzed by ANOVA, Bonferroni test, two independent samples t
test and chi-square test.
Results: There were 7 wearers with 14 eyes in each groups. The age of
Soft OK, SV, OK groups were 12.20±1.64, 12.20±1.64 and 13.20±2.17
years old separately. The SE and AL in baseline were -7.53±1.75D, 6.99±1.40D, -7.06±0.90D and 26.55±0.65mm, 26.27±0.55mm,
26.81±0.42mm separately. After analyzed, the age, gender, SE and AL in
baseline were balanced among the three groups. The AL elongations of
OK group were significantly lower than Soft OK, SV groups (0.06±0.19mm, 0.28±0.12mm, 0.26±0.16mm, F=14.031, P<0.001). The
SE changes in Soft OK group were lower than SV group (-0.48±0.58D, 1.09 ±0.75D, P=0.024).
Conclusions: For adolescents with high myopia, ArtMost SoftOK lens has
less effect on AL elongation control than orthokeratology lens and more
effect on SE control than single-vision spectacles. Because of the
relatively small sample size, further research may needed.

Grant support None
Conflicts of interest None

94

P-105

Improving Myopia and Axial Length Management
with the Use of A Customized- Proprietary OK
Design

Patrick Simard1,2, Langis Michaud1, Remy MarcotteCollard1,2

1. Ecole d’Optometrie de l’Universite de Montreal, Montreal, Canada;
2. Clinique d’Optometrie Belanger, Montreal, Canada

The Effect of Induced Decentered Orthokeratology
Lenses on Myopia-control

Feng Chang

Central Theater Command general hospital of the Chinese People’s
Liberation Army, China
Objective: To evaluate the effect of optical center deviation after
undergoing overnight orthokeratology in controlling the development of
myopia.
Methods: Retrospective clinical study. One hundred and four children
(196 eyes) with myopia were treated with overnight orthokeratology
lenses. The examinations of visual acuity, axial length and corneal
topography were performed before and 3, 6, 12, 18 and 24mo after
wearing orthokeratology.
Results: The distance of decentration about 104 children at 3, 6, 12, 18
and 24mo after wearing orthokeratology were 0.80±0. 35mm,
0.78±0.44mm, 0.78±0.40mm, 0.77±0.45mm, and 0.76±0.49mm
respectively.The difference between these groups were not statistically
significant. The mean distance of decentration after orthokeratology
treatment was 0. 79±0.35mm, the growth of axial length after 24mo was
0. 32±0. 30mm, the mean distance of decentration divided into 3 groups,
mild (<0. 5mm) 47 eyes, medium (0. 5-1.0mm) 99 eyes, severe (> 1.
0mm) 50 eyes, the growth of axial length frow 3 groups after 24mo were
0. 45±0.34mm, 0. 32±0. 28mm, 0. 23±0. 29mm, were statistically
significant difference between each groups. By linear-regression
analysis, the growth of axial length and the mean distance of
decentration after 24mo was statistically significant difference.
Conclusion: The degree of decentration tended to be stable after 3mo of
orthokeratology treatment and influenced the effect of myopia control and
visual quality.
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Purpose
To evaluate the efficacy of a customized OK lens design on a myopic
population
Methods
This is a retrospective study made on 258 participants (161 F; 104M;
11.6 ± 2.3 y.o.; -3.5 ±1.4D; 50%Caucasian) consulting for myopia control
at U de Montreal Clinic (May 2017- December 2018). They were naïve to
any lens wear and were fitted with a customized-proprietary OK lens,
designed with RGP-Designer software. Lens parameters were fully
adapted to patient’s ocular parameters (SimK, eccentricity) and pupil
area (not diameter) by varying the optic zone diameter between 4,4 mm
and 6,2 mm. The first reservoir volume was adjusted to generate 75- 90
microns to enhance peripheral net power. Total diameter of the lens was
between 10,00 mm and 11,4 mm. Alignment curves (3 curves) width was
decreased or increased to obtain the desired total diameter.
Topographical maps were compared pre and post wear. Refraction and
axial length were compared at 12 months post fitting.
Results
Baseline AL (OD 25,079 ±0,818 mm; OS 24,997 ±1,493 mm) did not vary
significantly over time (-0,003 ±0,187mm OD and 0,004 ±0,189mm at 12
months; p<0.05). Similarly, refraction was evaluated less myopic (OD +
0.37 ± 0.62; OS +0.39 ± 0.53 D at 12 months; p<0.05). Average lenses
generated +8D add power, within the pupil. Mean post treatment
topographic far vision was 2,95 ± 0,57 mm.
Conclusion
Customized OK design generates higher convex power helping to keep
AL and myopia unchanged after 12 months of wear.
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The Effect of Orthokeratology Fitting on Myopia
Control

Xue Li, Jinhua Bao, Yingying Huang, Chenglu Ding,
Yunyun Chen, Hao Chen
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The Effect of Orthokeratology Lens Wear on
Accommodation of Myopia Children

Hao Chen, Jinhua Bao, Yingying Huang, Xue Li, Chenglu
Ding, Yunyun Chen

School of Ophthalmology and Optometry, Wenzhou Medical University,
Wenzhou, China

School of Ophthalmology and Optometry, Wenzhou Medical University,
China

Purpose: The prospective study was designed to investigate the effect of
orthokeratology (OK) lens fitting decentration on myopia progression.
Methods: Twenty-seven children aged 8 to 12 years old were enrolled.
OK was performed to correct the refractive errors over a period of 12
months. The corneal topography was measured at
0m/1m/3m/6m/12m/13m (1m after taking off OK) Axial length (AL) was
measured at 0m and 13m followed by cycloplegic condition. Corneal
tangential difference maps were conducted between 0m and every
regular visit to quantify the OK lens decentration. The average of
eccentric distance (ED) at each visit was calculated, then its median was
the cutting point for dividing the cohort into two groups, “more than
average ED”“ (MED) and “less than average ED”“ (LED).
Results: For OK, the lens fitting was steady during the 12-month
treatment period. There was no significant difference among all visits in
EDs (F=0.960, p=0.428). The ALs growth of “MED”“ and “LED“ were
0.36±0.13mm and 0.23±0.17mm separately, indicating a significantly
difference (t=2.239, p=0.034).
Conclusions: The effect of myopia control may be more beneficial to
larger ED children than that to less ED with orthokeratology. The larger
ED inducing more peripheral defocus may be a possible explanation for
this finding.

Purpose: The aim of the study was to investigate the effect of
orthokeratology (OK) lens on accommodation of myopia children.
Methods: Thirty children aged 8 to 13 participated in this study. OK was
used to correct the refractive errors for 12 months. Positive relative
accommodation (PRA), negative relative accommodation (NRA),
accommodative amplitude (AMP), binocular and right-eye
accommodation facility (AF) were measured at baseline (before wearing
OK lens), 12-month after wearing OK lens, and 1-month after taking off
OK lens.
Results: The accommodative function varied with the state of wearing OK
lens, except for the AF of right eye. Compared with baseline, PRA
(p=0.002), binocular AF (p=0.02) and AMP (p<0.001) were significantly
increased after wearing OK lens for 12-month. However, when taking off
OK lens for 1-month, the PRA, PRA/NRA and binocular AF dropped to the
baseline level. But AMP was no change after taking off OK lens for 1month.
Conclusions: Wearing OK lens can improve the accommodative function.
Increased AMP could remain for some time after taking off OK lens.
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Effect of Orthokeratology on Objective
Accommodative Amplitude of Myopia Children

Jinhua Bao, Xue Li, Yingying Huang, Chenglu Ding,
Yunyun Chen, Hao Chen

School of Ophthalmology and Optometry, Wenzhou Medical University,
China
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Purpose: To investigate the effect of overnight orthokeratology (OK)
contact lenses on objective accommodative amplitude (AA) of myopic
children.
Methods: Thirty myopic children aged 8 to 13 were fitted with OK lenses
in both eyes for overnight wear for 12 months. The objective AA was
measured at 0m/1m/3m/6m/12m/13m (1m after taking off the OK lenses)
with a motorised Badal system mounted on an open-field auto-refractor
(WAM-5500, Grand Seiko Co., Ltd, Japan). Axial length (AL) was
measured at 0m and 13m using Lenstar under cycloplegic condition.
Results: Subjects were divided into 2 groups by the median of objective
AA (3.89 to 8.79D); whereas group A is less than 8.12D, and group B is
more than 8.12D. For objective AA, there was no difference except 0m in
group A (F (5,70) =12.495, P<0.001), and no difference in group B (F
(5,70) =1.385, P=0.241). The changes of objective AA from baseline to
12 months in group B were significantly less than those in group A (F (1,
14) =10.058, P=0.007). The AL elongations of group B and group A were
0.21±0.15mm and 0.34±0.16mm respectively, indicating a significant
difference (t=2.416, P=0.022). Linear regression analysis was used
between the change of objective AA and AL elongation: AL
elongation=0.1-0.088*AA0m +0.098AA12M (F=7.798, P=0.002).
Conclusions: Objective AA can be improved after 1m treatment with OK
in myopic children with lower objective AA. The effect of lower
accommodative amplitude on myopia progression in Orthokeratology
deserves further investigation.
Grant support None
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Changes in Accommodation Using Orthokeratology
in Myopic Subjects

Antonio Queiros Pereira, Jessica Leitao, Joana Silva, Ana
Mota, Ana Amorim-Sousa, Jose Gonzalez-Meijome

Clinical & Experimental Optometry Research Lab - CEORLab. Center of
Physics, University of Minho, Braga, Portugal

Purpose: To evaluate the effect of orthokeratology (OK) treatment in
accommodative response of young-adult myopes.
Methods: Ten eyes from 10 subjects (21.8±1.8years) were fitted with
Paragon CRT contact lenses to treat myopia between -1.00 and -2.00D of
spherical equivalent (mean±SD=-1.53±0.34D). The target vergence of
the stimulus was changed from 0.00D_infinity to -1.00D, -2.00D, -3.00D, 4.00D and -5.00D using a Badal system. The accommodative response
measured as the change in objective refraction using an open-field
autorefractometer (WAM-5500, Grand Seiko, Japan) before treatment
and after 1 month of corneal refractive therapy.
Results: LogMAR visual acuity after treatment was -0.13±0.08. Average
accommodative response before OK treatment was 0.40D, 1.44D, 2.30D,
3.30D and 4.06D for -1.00, -2.00, -3.00, -4.00 and -5.00D vergence of the
stimulus, respectively. After CRT treatment the accommodative response
was slightly lower compared to pre-treatment at 50cms (0.14D), 33cms
(0.06D) and 25cms (0.08D). However, these differences were not
statistically significant (p>0.05) nor clinically relevant. Astigmatic
changes (J0 and J45) for different vergences were lower than 0.16D
(p>0.05).
Conclusion: The results from this study suggest that overnight
orthokeratology treatment do not affect the accommodative response of
young myopic eyes after 1 month of treatment stabilization.

Grant support None
Conflicts of interest None

96

P-111

Evaluation of Orthokeratology for Myopia Correction
in Symptomatic Soft Contact Lens Wearers

Kim Duong, Gerald McGwin, Jared Cox, Quentin Franklin,
Andrew D. Pucker
The University of Alabama at Birmingham, USA

Purpose: Soft and orthokeratology (OK) contact lenses (CLs) have
gained acceptance for myopia management, though some soft CL
wearers experience CL discomfort. This study aimed to determine if
refitting symptomatic soft CL wearers into OK could improve ocular
symptoms.
Methods: A study of symptomatic (Contact Lens Dry Eye Questionnaire
(CLDEQ-8) >12) soft CL wearers was conducted by refitting subjects into
OK. CLDEQ-8, visual acuity (VA), tear break-up time (TBUT), tear
meniscus height (TMH), and phenol red thread (PRT) were obtained from
right eyes at baseline and four weeks.
Results: Twenty-three out of 35 subjects (age = 24.14 ± 4.87 years)
completed the study. There were no differences in age, symptom scores,
or tear characteristics between completed and uncompleted subjects (All
p > 0.18). Completed subjects had CLDEQ-8 scores of 22.60 ± 5.91 at
baseline and 10.87 ± 5.96 at four weeks (p < 0.0001). These subjects
had the following signs (baseline; four weeks): VA (0.03 ± 0.33; -0.03 ±
0.28), TBUT (12.62 ± 6.38; 13.66 ± 5.93 s), TMH (0.27 ± 0.07; 0.26 ±
0.06 mm), and PRT (26.24 ± 9.55; 26.68 ± 9.08 mm) (All p > 0.26).
Completed subjects had better symptoms but unchanged signs at four
weeks compared to baseline.
Conclusions: While not everyone with CL discomfort could be refit into
OK, completed subjects experience a significant improvement in ocular
symptoms.
Grant support
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Short-Term Effects of Overnight Orthokeratology on
Corneal Sensitivity in Chinese Children and
Adolescents

Ruzhi Deng, Wanqing Jin, Jiangping Ye, Jiafan Zhang
Wenzhou Medical University, China

Purpose:To assess the effects of the 3-month period of orthokeratology
(OK) treatment on corneal sensitivity in Chinese children and
adolescents.
Methods: Thirty subjects wore overnight OK lenses in both eyes for 3
months and were assessed at baseline, 1 day, 1 week, 1 month, and 3
months after the treatment. Changes in corneal sensitivity were measured
by the Cochet-Bonnet (COBO) esthesiometer at the corneal apex and
approximately 2 mm from the temporal limbus. Changes in refraction and
corneal topography were also measured.
Results: Central corneal sensitivity suffered a significant reduction within
the first month of the OK treatment period but returned to the baseline
level at three months (F = 3.009, P=0.039), while no statistically
significant difference occurred in temporal sensitivity (F = 2.462,
P=0.074). The baseline of central corneal sensitivity correlated with age
(r = -0.369, P=0.045). A marked change in refraction and corneal
topographical condition occurred, but none of these measurements were
correlated with corneal sensitivity.
Conclusions: A 3-month period OK treatment causes a reduction in
central corneal sensitivity in children and adolescents but with a final
recovery to the baseline level, which might be because neuronal
adaptation occurred earlier in children and adolescents than in adults.
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The Effect of Refractive Correction on Myopia
Progression in A Short Term for Incipient Myopic
Children

Jingjing Xu1, Lingling Jiang1, Jinhua Bao1, Daniel Spiegel2,
Bjorn Drobe2, Hao Chen1
1. Wenzhou Medical University, China; 2. R&D Vision Sciences AMERA,
Essilor International, China

Meibomian Gland Evaluation in Orthok Lens
Wearing Children over 2 Years

Yun Feng

Peking University 3rd Hospital, Peking University Eye Center, China
Aim: Dry eye is associated with contact lens wearer. Meibomian gland
dysfunction play an important role in dry eye patients. To investigate the
effect of the function of Meibomian gland in children wearing overnight
orthokeratology lens over 2 years
Methods: Totally 37 children (74 eyes, average aged 12.7) who had worn
OK lens over 2 year and 24 cases (48 eyes, average aged 13.2) without
history of dry eye were selected. All cases (122 eyes) were taken the
Lipiview test and the independent samples t-tests were used to compare
the data of the two groups.
Results: The LLT was 65.5±16.6 in the OK group which was not
significant with the control group 67.2± 23.2 (F=0.01, P=0.677); The
difference on Partial Blinks/ Blinks in total between the two groups was
not significant(F=0.67, P=0.894).
Conclusion: There is not enough evidence that wearing Ortho-lens can
result in MGD and MGD may exists widely in teenager even without
complain.
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Purpose: To investigate the effect of refractive correction on myopia
progression in 6 months for incipient myopic children and analyze the
possible correlation between myopia progression and peripheral
refractions.
Methods: A total of 55 mild myopic children aged 9-13 were recruited in
this study. The spherical equivalent refraction ranged from -0.50D to 1.50D. They never wore spectacles before. Twenty nine subjects chose
to wear glasses and 26 subjects chose to be uncorrected. The subjective
refraction without and with cycloplegia, axial length, horizontal phoria,
NRA/PRA, accommodative response and microfluctuations, peripheral
refractions at 15° and 30° were measured at the first visit and the second
visit after 6 months.
Results: After 6 months, there was no statistically significant difference in
myopia progression (0.32±0.26D vs. 0.32±0.24D, P>0.05) and axial
length (0.23±0.11mm vs. 0.23±0.11mm, P>0.05) between the full
corrected group and uncorrected group. For the corrected group, the
PRA increased at the second visit (P<0.05). The baseline relative
peripheral refractions were more myopic (P<0.05) in subjects with lower
myopia progressions.
Conclusions: For incipient myopic children, refractive correction has no
significant influence on their myopia progression in a short time.
Peripheral refraction may play a role in myopia progression.
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Changes in Retinal Activity Using orthokeratology in
Myopic Subjects - pilot study
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Jose Manuel Meijome2, Antonio Queiros2
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Research Laboratory (CEORLab), Center of Physics, University of Minho,
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Purpose: To evaluate the influence of orthokeratology treatment on the
Pattern eletrorretinogram (PERG) response of young-adult myopes.
Methods: The PERG response was evaluated in 10 young adult subjects
(21.8±1.8years), with objective refraction M= -1.53±0.34D) using the
RETI-port/scan21 (Roland Consult, Wiesbaden, Germany) following the
ISCEV guidelines and with a DTL-plus electrode. The stimulus was
composed by a reversal checkerboard of black and white squares. N35,
P50 and N95 peak times (ms) and amplitudes (µV) were evaluated
before and after 1 month of myopic corneal refractive therapy.
Results: When compared with baseline, N35 peak time increased
(0.36±4.02ms), P50 and N95 peak time decreased -0.07±3.22ms and 2.06±8.72ms, respectively, after treatment. Amplitude analysis after
treatment showed an increase for P50 peak of 0.45±1.29µV and
0.24±1.88µV for N95 peak. The statistical analysis did not show a
significant difference for the comparison between pre and post treatment
for all peak times and amplitudes (p>0.139, Wilcoxon test).
Conclusion: The results from this pilot study suggest that overnight
orthokeratology treatment do not significantly affect the PERG response
in myopic eyes.
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Multifocal Spectacles in Childhood Myopia: Are
Treatment Effects Sustained? A Systematic Review
and Meta-analysis

Dinesh Kaphle, David A Atchison, Katrina L Schmid

School of Optometry and Vision Science & Institute of Health and
Biomedical Innovation, Queensland University of Technology, Australia
Purpose: To evaluate the treatment effect of multifocal spectacle lenses
on myopia progression in children over six- and 12-month periods.
Methods: PubMed, EMBASE and Web of Science databases were
searched to February 2019 for randomised controlled trials that used
multifocal spectacle lenses as a myopia control intervention and single
vision spectacle lenses as the control in children. The treatment effects,
i.e. differences in mean change in spherical equivalent refraction, over
six- and 12-month periods were analysed.
Results: Nine randomised control trials (involving 1534 children aged
between eight and eleven years) were included in the meta-analysis. The
treatment effects of multifocal spectacles on myopia progression
reduced over time. The treatment effects were 0.08 D (95 % CI 0.01,
0.14) and 0.21 D (95% CI 0.12, 0.29) at the first six- and 12-month
periods, respectively. This reduced to 0.02 D (95% CI -0.03, 0.08) and
0.11 D (95% CI 0.03, 0.19) at 6-12 months and 12-24 months,
respectively. In the third interval, the treatment effects remained low: 0 D
(95% CI -0.11, 0.12) and 0.12 D (95% CI -0.01, 0.25) at 12-18 months
and 24-36 months, respectively.
Conclusions: This meta-analysis shows that even from the second sixand 12-month period the ability of multifocal spectacle lenses to inhibit
myopia progression was reduced.
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Clinical Development of a Novel Myopia Treatment
for Myopia Management
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Purpose: New myopia therapies for children under 10 years old are
urgently needed. Proof-of-concept of a novel spectacle lens designed to
slightly reduce peripheral retinal contrast was achieved via two controlled
clinical trials. To evaluate tolerability, a randomized, subject-masked, 3arm trial was conducted (WALNUT). To demonstrate safety and efficacy,
a 36-month, randomized, controlled, double-masked trial is ongoing
(CYPRESS).
Methods: WALNUT: 21 myopic, 6-12 year-old subjects were randomized
to one of three lens designs for 2-weeks. Variables included assessments
of visual acuity (VA), contrast sensitivity, questionnaires, and axial length.
CYPRESS: 265 myopic subjects, 6-10 years old at screening, have been
randomized from 14 sites to one of two test designs or control.
Assessments include biometry, cycloplegic autorefraction, VA,
questionnaires and genetic analysis. Enrollment has been completed;
data collection is ongoing.
Results: WALNUT: There were no differences between any of the lens
designs for high-contrast, low- and high-illumination distance VA; near
VA; or contrast sensitivity. Subjectively, two of the lens designs were
similar to each other and to habitual spectacles.
Conclusions: Novel spectacle lenses have been designed to be safely
worn by young children to reduce myopia progression and were shown
to be well tolerated. A robust pivotal clinical trial is underway.
Grant support None
Conflicts of interest
JMR and TWC are employed by SightGlass Vision, Inc.
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Changes of On-axis and Off-axis Refraction in
Children with Predictors of Myopia during Constant
using of Plus Spectacles with Horizontal Progression

Influence of First Spectacle Wear on Growth
Parameters of the Eye

Arne Ohlendorf1,2, Miguel Garcia1,2, Siegfried Wahl1,2

1. Carl Zeiss Vision International GmbH, Germany; 2. Institute for
Ophthalmic Research, Eberhard Karls University Tuebingen, Germany
Purpose: To investigate if myopia progression increases after spectacles
are worn for the first time.
Methods: A screening was performed and 51 of the 472 kids showed
uncorrected myopia. These were invited for an additional eye
examination, but only three of them end up participating in the presented
study. Once per week, the following parameters were measured: optical
coherence tomography, optical biometry and aberrometry (six weeks
before and six weeks after the first-time spectacle wear).
Results: The slope between weekly measurements of the same variable
were used to estimate the growth. Comparison of these slopes (pre- and
post-wear) was assessed through statistical tests and were filtered
afterwards. Detected changes were highly individual: one of the subjects
presented a steeper slope on axial length after the spectacles were worn,
while such behavior was not detected in the other particpan. The
ganglion cells fibre layer of the right eyes significantly changed their
slope in both subjects but in opposite directions (thickening vs. thinning).
Conclusion: We laid the foundation to investigate the influence of firsttime spectacle wear on the further progression of refractive errors.
Researches and clinicians can use the presented methodology to assess
mid-term changes caused by optical treatments in larger cohorts.
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Hydraulic Mechanism in the Realization of Lenticular
Accomodation

Andrey Kovychev, Rashid Ibatulin

Igor Mikhailovich Kornilovskiy

Purpose: Study of influence of induced binocular central and peripheral
myopic defocus on state of on-axis and off-axis refraction in children with
myopia predictors.
Methods: 22 children aged from 6 to 8, having two myopia predictors at
the same time (on-axis refraction Hm ≤0,50D and both parents are
myopic or one has high degree myopia), during 30 months permanently
used spectacles with Perifocal lenses (each lens with +0,25D in optical
center and start of progression at 6 mm from optical center in horizontal
to nasal side with addition of 2,0D and at 4 mm to temporal side with
add. 2,5D). On-axis and off-axis (30°) refraction was measured by
NVISION-5001 Shin-Nipon autorefractor. Sagittal focus (Fs) was
calculated as: Fs = M - J0.
Results: After 30 months on-axis refraction of 3 children didn’t change, in
8 children refraction strengthen by ≤0,25D, in 7 children strengthen by
≤0,5D and in 4 children by >0,5D. As result, 15 (68%) children stay
emmetropic, but strengthen of peripheral refraction is noticed in sagittal
focus in OD Т30 (Fs) -0,70, N30 (Fs) -0,34 (p<0,032); OS Т30 (Fs) -0,27,
N30 (Fs) -0,17. 7 (32%) children become myopic from -0,12 to -0,82 D by
on-axis refraction spherical equivalent data, value of Fs weaken by OD
Т30 (Fs) +0.88 (p<0,029), N30 (Fs) +1,17 (p<0,002); OS Т30 (Fs) +0,59,
N30 (Fs) +0,96 (p<0,058).
Conclusion: Induced by spectacles binocular central and peripheral
myopic defocus may contribute to restrain on-axis myopia progression
with following strengthening of off-axis refraction by Fs in children with
myopia predictors.

Purpose: To prove the presence of a hydraulic mechanism in the
realization of lenticular accommodation.
Methods: The anatomical and topographical features of the structure and
function of th e ciliary muscle, lens, Schlemm’s canal during the
accommodation were analyzed by taking into account the modern
concepts of eye hydrodynamics.
Results: The amount of the intraocular fluid in the lens varies from 60 to
80% and it has active metabolism. That’s why it allows us to compare the
lens with the closed hydrodynamic system inside the eye. The
uniqueness of this system is in the maintaining of greater intralens
pressure towards to its original level in the eye. It happens due to the
pumping function of the cubic epithelium, oncotic pressure created by
the crystallines, and the elastic properties of the lens capsule. Reduction
of the meridional portion of the ciliary muscle leads to tension of the
scleral spur, extension of the in tertrabecular space and activation of the
valve mechanism of the Schlemm’s canal with its filling with aqueous
humor and reduction of intraocular pressure. The raising difference
between intralenticular and intraocular pressure changes the shape and
increases the refractive ability of the lens.
Conclusion: The presence of a hydraulic mechanism in the eye plays an
important role in the realization of lenticular accommodation.
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The Effect of Different Corrections on
Accommodative Micro-fluctuation in Progressive
Myopic Children

Yun yun Chen1,2, Cheng lu Ding1,2, Xue Li1,2, Ying Ying
Huang1,2, Bjorn Drobe2,3, Daniel P Spiegel2,3, Hao Chen1,2

1. School of Ophthalmology and Optometry, Wenzhou Medical
University, Wenzhou, China; 2. WEIRC, Wenzhou Medical UniversityEssilor International Research Center, Wenzhou, China; 3. R&D Vision
Sciences AMERA, Essilor International, Singapore

Grant support
Supported by the Wenzhou Medical University-Essilor International
Research Center (WEIRC, Grant No: 95013006, 95016010)
Conflicts of interest None

P-122

Speed of Accommodation and Convergence
Responses in Myopes

Vahid Pourreza Ghoushchi, Pedro M. Pierto, Pablo Artal
Laboratorio de Optica, Universidad de Murcia, Murcia, Spain

Purpose: To estimate the velocity of the accommodation responses in a
group of young subjects with a range of refractive errors, using an openview real-time wavefront sensor. Our aim is to stablish whether there is a
difference in the accommodation dynamics between myopic and
emmetropic subjects.
Methods: Accommodation dynamics was measured in a group of 11
young normal subjects (age range: 21-34 y; mean: 27.8 y) with refractive
errors ranging from 0 to -5.5 D spherical equivalent and less than -1 D of
astigmatism. Accommodation dynamics was measured with an openview binocular Hartmann-Shack sensor operating in real time (E. Chirre et
al, Biomed. Opt. Express 6, 4200, 2015).
Results: The average speed of accommodation ranged among subjects
from 2.1 to 5.5 D/sec (mean value: 3.6 D/ sec). For a 2.5 D demand, the
average lag of accommodation was 0.50 D, with wide variability in
individual values from 1.3 D to -0.5 D (only one case of lead). Correlation
coefficients between velocity of accommodation and other variables
were: R = 0.339 with refractive error; R = 0.323 with accommodation
response; R = 0.568 with subject’s age.
Conclusion: Although previous studies have found no clear relation
between accommodation dynamics and myopia, our results suggest that
there could be a mild dependence of the speed of accommodation with
refractive error. However, this fact can be somehow masked by the
stronger relationship between accommodation and age. To disentangle
this two factors, a larger population should be studied.
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Features of Convergence and Head Position while
Reading Text in the Usual Position in Children with
Myopia

Irina Nikolaevna Gorbachevskaia, Rashid Adigamovich
Ibatulin, Andrey Sergeevich Kovychev, Vladimir
Vsevolodovich Brzhesky, Ivan Vasilevich Orel
St. Petersburg state pediatric medical Academy, Russia

Objective:
to study the features of convergence while reading the text in the usual
position in children of preschool and school age having mild and
moderate degree of myopia.
Material and techniques.
There were examined 22 children aged 5-16 years old having mild and
moderate myopia. The studies included determination of visual acuity,
autorefractometry, which was performed monocularly after triple
instillation of 1% sodium cyclopentolate (Cyclomed, Sentiss, India) every
5 minutes, and binocular and accommodation functions were studied.
Results.
In the group of children studied, the number of eye-movers and headmovers when close distance reading turned out to be equal.
Conclusion.
Studies have shown that asymmetric convergence in nearsighted
children is detected more often than symmetrical one. For the first time, it
was revealed that asymmetric convergence can be characteristic both
for nearsighted eye-moving and head-moving children.
Tags: progressive myopia, peripheral refraction, asymmetric
convergence
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Purpose: The aim was to compare the effect of four different corrections
on accommodative micro-fluctuation (AMF) in progressive myopic
children.
Methods: 30 progressive myopic children (aged 10.2 ± 1.4 years)
participated in this study. Each subject was corrected by four corrections
in the following sequence: single-vision spectacle (SV), single-vision soft
contact lens (SCL), multifocal contact lens (MSCL), orthokeratology lens
(OK). AMF, ocular aberration and corneal topography were taken out
respectively under those four corrections. The AMF at 3 D was measured
with a Grand Seiko WAM-5500 auto-refractor.
Results: There were significantly differences in AMF among 4 corrections
(F=6.6020, P<0.001), which was 0.26 ± 0.09 D, 0.26 ± 0.10 D, 0.21 ±
0.06 D, 0.19 ± 0.09 D respectively for MSCL, OK, SCL, SV. Corneal
multifocality was much higher for multifocal SCL (13.26±3.39 D) and
Ortho-K lens (10.78±4.26 D). The AMF was positively associated with
corneal multi-focality (P<0.05), but not related to aberration.
Conclusion: AMF appeared to be higher when corrected by multifocal
SCL and Ortho-K lens, which was due to increased corneal multifocality.
Our finding did not support that increase AMF was a risk factor for
myopia progression, since those two corrections was in favor of myopia
control.
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The Characteristics of Stereopsis and Contrast
Sensitivity in Children with Television Torticollis

Cheng Yang, Ying Cui, Dongmei Wang, Yan Zhang,
Wenjuan Xie, Jin Zeng
Guangdong General Hospital, China

Purpose: To observe the characteristics of binocular contrast
sensitivity(CS) and stereopsis in children with television(TV) torticollis.
Methods: A retrospective study was carried out, and data were collected
from 25 TV torticollis children after RE correction and 25 normal children
as the control group. Non-immersive virtual reality platform was used to
assess and analyze their stereopsis and binocular CS.
Results: The TV torticollis group includes 17 males and 8 females with an
average age of 7.5±1.9 years old. The control group were also 17 males
and 8 females with an average age of 7.3±2.2 years old. Both groups
showed normal near-distance zero-order stereopsis; all subjects in the
control group showed normal far-distance zero-order stereopsis while
only 19 patients were normal(P=0.010). Near-distance vertical bars CS
was normal in 23 subjects and suppressed in 2 subjects in the control
group, normal in 13 subjects and suppressed in 12 subjects in the TV
torticollis group, exhibiting a statistically significant difference(P=0.002).
Far-distance vertical bars CS was normal in 24 subjects and suppressed
in 1 subject in the control group, normal in 7 subjects and suppressed in
18 subjects in the TV group, showing a statistically significant
difference(P=0.000).
Conclusion: Defects in binocular visual function were found in children
with TV torticollis. In particular, the far-distance zero-order stereopsis and
vertical bars(representing the function of macular fovea) CS were
abnormal, which implies an suboptimal development of the
corresponding areas in the visual cortex.

Grant support None.
Conflicts of interest None.

99

P-125

Analysing the Impact of a Gradient-index Crystalline
Lens and Accommodation on the Peripheral
Refractive Error of a Young Eye
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We compare the peripheral refractive error of a young eye model
containing a constant refractive index crystalline lens with that of a young
eye model containing a gradient index (GRIN) crystalline lens. Our
analysis is carried out with commercial ray-tracing software using
customised eye models. The GRIN crystalline lens of the young eye is
modelled with recently published methods for accurately modelling the
refractive index distribution in the human crystalline lens. This method
allows the creation of anatomically correct eye models. Given the
significance of the crystalline lens in accommodation, we also model the
change in peripheral refractive error with accommodation for both the
young eye model containing the constant refractive index lens and the
young eye model containing the more anatomically correct GRIN lens. To
model the accommodating young eye, we present a method for defining
the ocular geometry of the young eye at any accommodation level.
Grant support None
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Analyses on the Binocular Vision and Ocular
Biological Parameters in Emmetropia with Different
Ages in Adolescents

Lihua Li, Xiaoyan Yang, Xiaoqin Chen
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Purpose: To analyze the heterophoria, stereopsis, accommodative facility
and ocular
biological parameters in emmetropias with different ages in adolescents.
Methods: We screened 15000 primary school children aged 7-12 years
in Tianjin of China. We selected 4519 children with normal vision acuity
(VA>0.9) and emmetropia ( -0.75<Spherical Equivalent<0.75). They were
divided into 6 groups according to age. The characteristic of
heterophoria, stereopsis, accommodative facility, visual fatigue score,
axial length (AL), flattest keratometry (FK), steepest keratometry (SK) and
white-to-white (WTW) among groups were analyzed. We used the median
and interquartile range to describe Various indicators. We used KruskalWallis H test and SNK method to analyze the difference among groups.
Results: There was no significant difference of heterophoria, FK, SK and
visual fatigue score among 6 groups (P >0.05). There were significant
differences of stereopsis, monocular and binocular accommodative
facility, AL and WTW among 6 groups (P<0.001). AL increased with age.
It almost 0.1mm longer in high age group than the group that is 1 year
lower. Accommodative facility was lower in age8 and age12 than other
age groups. WTW was the smallest in age 12.
Conclusions: There’s a physiological growth of about 0.1 mm per year
during age 7-age12. There’ s an evident increase from age 9 to age 10,
and from age11 to age 12. Accommodative facility is lower in age8 and
age12. This may indicate that there is a high incidence of myopia at age
9 and age10.

Grant support
Tianjin Science and Technology Plan Project
Conflicts of interest None

P-126

Examination of Difference between Subjective
Symptoms and HFC Values of Myopia

Yoshiyuki Ariga, Masayoshi Kajita
Kajita Eye Clinic, Japan

Purpose: We investigated the difference in High Frequency Component
(HFC) value between the group feeling strong eye fatigue and the group
feeling weak eye fatigue.
Methods: The subjects are 81 subjects (average 42.6 ± 10.4 years old)
81 myopic eyes answered that they complained eye fatigue by interview.
We examined HFC value by using an accommodation analyzer Speedy-i
(produced by RIGHTON Co., Ltd).
The subjects are divided into a group with a strong eye fatigue (group
with a VAS score of 80 or more) and a group with weak group (group with
a VAS score of 60 or less), and the difference between the HFC value of
the two groups is analyzed. The HFC value to be analyzed is the average
value “HFC All” of all the HFC values obtained in the measurement.
Results: VAS score 80 or more group was 34 people 34 eyes. The mean
age was 43.8 ± 10.0 years, the mean spherical equivalent was -5.07 ±
2.63 D, and the mean HFC All was 56.4 ± 4.0. The group with a VAS
score of 60 or less had 24 eyes and 24 eyes. The mean age was 43.1 ±
9.4 years, the mean spherical equivalent was -4.30 ± 2.20 D, and the
mean HFC All was 55.1 ± 2.6. HFC All tended to be higher in the VAS
score group of 80 or higher (Welch’s t-test, p = 0.0731).
Conclusion: It was suggested that the stronger the subjective eye fatigue,
the higher the HFC value of myopia.
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Patient characteristics and determinants of myopia
control intervention selection in an Australian
University-based clinic

Emily C. Pieterse, Rohan Hughes

School of Optometry and Vision Science, Queensland University of
Technology, Victoria Park Road, Kelvin Grove, Queensland, Australia
Purpose: To determine whether patient characteristics influence choice
of myopia control treatment.
Methods: Retrospective case review of treatment selected by 90 first time
patients examined within a 6-month period at a university-based myopia
clinic. Spherical equivalent refraction (SER), age, age of onset, axial
length (AxL), parental myopia, ethnicity and progression rate were
obtained to determine influence on treatment selection [atropine,
orthokeratology (OrthoK), multifocal contact lenses (MFSCL), MiSight
contact lenses, observation only, and undecided].
Results: Patient age, SER, AxL and progression all significantly affected
treatment choice (p<0.05). The atropine group were significantly
younger (10.0 ± 3 yrs) than the OrthoK (13.2 ± 3 yrs) and MFSCL (14.8 ±
2 yrs) groups. The MFSCL group had significantly greater SER and AxL
(−6.3 ± 3 D, 26.6 ± 1 mm) than the atropine (−3.4 ± 2 D, 24.7 ± 1 mm),
OrthoK (−3.0 ± 1 D, 25.0 ± 1 mm), and observation only (−3.1 ± 2 D,
24.5 ± 1 mm) groups. Pre-treatment progression rate was significantly
faster in those that chose atropine (−1.0 ± 0.5 D/yr) and OrthoK (−0.9 ±
0.4 D/yr) than those who were left under observation only (−0.3 ± 0.4
D/yr). Treatment choice was not significantly affected by parental
myopia, age of onset, or ethnicity.
Conclusions: On average, patients who commenced atropine were
younger than those who chose OrthoK or MFSCL, which possibly reflects
patient and parent attitudes towards contact lens wear in children.
MFSCL wearers had the highest average SER, potentially due to their
older age and the extended parameters available for high myopia
correction in MFSCLs.
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Visual performance of a Modified Defocus
Incorporated Soft Contact (M-DISC) lens in young
myopes
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The Montreal Experience: Retrospective Analysis of
the First 500 Cases

Myopia progression in schoolchildren using two
different designs of soft multifocal contact lenses
with different addition powers
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Purpose: The aim of this study was to monitor myopia progression using two
different designs of soft multifocal contact lenses (MFCL) with different
addition powers in schoolchildren.
Methods: Thirty myopic schoolchildren aged 13 to 15 years were randomly
assigned to wear either single vision contact lens (2week Pure SVCL),
biweekly MFCL with an add power of +1.50D and a spherical near zone from
3.5 to 8.0mm in diameter (Multistage MFCL), or monthly MFCL with an add
power of +3.00D and a spherical near zone from 5.0 to 8.5mm (Proclear
MFCL) for eighteen months using a double-masked design. Cycloplegic
refraction, corneal curvature and axial length were measured.
Results: Myopia progression over the 18 months period was -0.57±1.68D, 0.35±1.44D and -0.19±1.61D with SVCL, add power +1.50D MFCL and add
power +3.00D MFCL, respectively. Axial length changed by 0.228±0.89mm,
0.157±1.34mm and 0.084±1.02mm with SVCL, add power +1.50D MFCL and
add power +3.00D MFCL, respectively. One-way ANOVA results with
Bonferroni post hoc tests revealed that there was a significant difference in
myopia progression between the SVCL group and the MFCL groups.
However, one-way ANOVA showed no statistically significant difference
between the 3 groups in axial elongation over the 18 months of study. No
statistically significant difference in corneal curvature was found between
initial and last visits for all the 3 groups either.
Conclusion: The study showed that in comparison to SVCL, MFCL do
contribute in slowing down myopia progression in schoolchildren, and that a
wider spherical near zone design do not give similar results as the higher
addition power. MFCL with add power of +1.50D and a spherical near zone
from 3.5 to 8.0mm in diameter controlled the spherical equivalent refraction by
35% while MFCL with add power of +3.00D and a spherical near zone from
5.0 to 8.5mm reduced it by 66.6% in comparison to normal SVCL over 18
months of treatment. Although the treatment effect of MFCLs was statistically
significant, it was not clinically significant.
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Accommodation Accuracy and Stability of Young
Adult Myopes Wearing Multifocal Contact Lenses

Langis Michaud, Patrick Simard, Remy MArcotte-Collard

Kate Gifford, Katrina Schmid, David Atchison

Purpose: To compare the efficacy of several myopia control strategies on
a population of myopic patients
Methods: This is a retrospective analysis of the chart of every young (<
20 y.o.) myopic (>-0.50D at baseline) patient seen between 2012 and
2017 for myopia management, and followed for at least 5 months.
Results: Out of 675 files, 489 were had complete data and were kept for
analysis The clinical population studied was Female (55%) and Asian
(55%). Subjects’ ages were at baseline < 12 years old. Caucasian males
(CM) progressed near 0.25 D/year for each eye , not significantly
different other groups. Axial length (AL) progression was near 0.15 mm
for all groups.
OK, offer a better outcome than soft MF, especially for AM , CF and CM.
The same tendency is observed for AL,
Sub-analysis of patients treated with customized non-commercial
designs shows that this approach can help to increase control efficacy.
Conclusion: It is possible to manage successfully myopia and AL up to
50% of natural evolution with standard, commercial products.
Customization of the lens designs can enhance these results.

Purpose: To investigate accommodation errors and stability in young
adult myopes wearing various multifocal contact lenses (MFCL).
Methods: 20 adults (18-25yrs) with SER -2.1±1.6 D and normal binocular
vision wore 5 lens designs at random: Proclear single vision distance
(SV), MiSight concentric dual-focus (MS), distance centred Biofinity
aspheric with +1.50 D (CD1.5) and +2.50 D (CD2.5) Adds (all
Coopervision) and NaturalVue (Visioneering Tech) aspheric universal
add (NVue). A Grand Seiko WAM-5500 autorefractor was used to
measure accommodative error (lead/lag) and stability (over 4 secs at
6Hz) at 0,1,2,3 & 4D vergence demands in right eyes, under binocular
viewing conditions.
Results: Accommodation errors with MS were similar to that with the SV
but accommodative instability was greater than at least one other lens
type at all testing distances (p<0.05). CD1.5, CD2.5 and NVue reduced
accommodative gain per D of demand by 0.26±0.23D from SV and MS.
CD1.5 showed greater stability than other MFCL designs at 3D demand
(p<0.05). Pupil size and accommodation response were not correlated in
any MFCL design.
Conclusion: These findings indicate complex interactions between
steady state accommodation and accommodation stability influenced by
lens design. In view of visual comfort and myopia control efficacy further
investigations are warranted.

Universite de Montreal, Canada

Grant support
No funding
Lenses provided by Laboratoires Blanchard
Conflicts of interest
Honorarium and research grants received from Cooper Vision, Blanchard
Labs, and Bausch and Lomb.

Poster Presentation Abstracts

Purpose: This study reports the visual performance of a modified
Defocus Incorporated Soft Contact (M-DISC) lens with a stronger dosage
of myopic defocus when compared with DISC and single vision soft
contact (SV) lens in young myopes.
Methods: Young myopes aged 18-30 years were masked and assigned
to wear the three lenses in a randomized manner. DVA and NVA in high
and low contrast under photopic and mesopic condition, amplitude of
accommodation, stereoacuity, phoria were measured. Repeat
measurement-ANOVA was used for statistical analysis.
Results: 24 subjects completed the study. There were no statistical
significant differences in all the testing conditions between M-DISC and
DISC lens (p>0.56). Compared with SV lens, M-DISC lens showed a
slight reduction in distance high contrast VA (< 1 line) under both
conditions. Near high contrast VA showed no significant difference in all
types of lenses (p>0.05) under both conditions. M-DISC lens showed the
significantly reduced distance and near low contrast VA compared to SV
lens (< 2 lines, p<0.0001) under both conditions. No significant
difference in amplitude of accommodation, stereoacuity, phoria was
found in all lenses.
Conclusions: The M-DISC lens showed no clinical difference in high
contrast VA, amplitude of accommodation, stereopsis and phoria when
compared to SV lenses except in low contrast VA.
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The Effect of Multifocal Contact Lenses on the
Accommodation Step Response of Young
Emmetropes and Myopes

Mubeen Mahmood, Mhairi Day, Dirk Seidel, Lorraine
Cameron
Department of Vision Sciences, Glasgow Caledonian University,
Scotland, UK
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Purpose: To Measure the Dynamic Accommodation Response to Step
Stimuli with and without Multifocal Contact Lenses, in Emmetropes and
Myopes.
Methods: 10 emmetropic (EMM) and myopic (MYO) subjects
(22±2.94years) viewed alternating high-contrast Maltese crosses
(angular subtense: 1.98o) placed in free space at distances of 4m and
0.33m with their left eye while the right eye was occluded with a Wratten
No 87 filter. The viewing eye was corrected with either a single vision
distance contact lens (SVCL) or a centre-distance multifocal CL (MFCL,
add=+2.50D). Accommodation responses were measured from the
occluded eye using a Shin-Nippon SRW-5000 autorefractor in continuous
mode at a 52Hz sampling rate. Step changes in target vergence
occurred randomly, every 10 seconds. For each subject, a minimum of
10 near-far (N-F) and 10 far-near (F-N) steps were recorded for each CL
condition.
Results: Mean±SD response amplitude (1.12±0.63D) was unaffected by
the step direction and refractive error. With the MFCL, the response
amplitude was significantly reduced for both the MYOs (p<0.05) and
EMMs (p<0.05). Response latency (0.51 ± 0.25s) and peak velocity
(9.5 ± 3.61D/s) were unaffected by the contact lens type, step direction
or refractive error.
Conclusion: Reduced responses to step wise changes in vergence occur
with MFCLs in pre-presbyopic MYO and EMM subjects. Findings suggest
that the accommodation response is driven by both distance and near
zones of the MFCL. When used as a myopia control treatment, MFCLs
may induce intermittent blur.
Grant support
College of Optometrists, UK
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Effects of Center-distance Multifocal Contact Lenses
with Different Optical Zones and Additions on HOAs,
Accommodation and Near Phoria

Giancarlo Montani1, Pascal Blaser2

1. Universita del Salento, Italy; 2. Swiss Lens, Switzerland
PURPOSE: To investigate the changes induced by a center-distance
multifocal soft CL, with different distant optical zones (CDOZs) and
additions, on HOAs, accommodation and near phoria in myopic young
adults.
METHODS: Sixteen young adults with refractive error of -0.50 to -5.00D
similar in both eyes participated. With single vision soft CLs were
measured baseline high and low-contrast VA at 5m, the pupillary
diameter in high mesopic condition and the ocular wavefront aberrations.
We measured also at 33cm the binocular accommodative response
using an open-field autorefractor and the near phoria with a modified
Thorington card. The same set of measurements were repeated after
subjects used a custom made multifocal CLs with different CDOZs
(3.50/4.50/5.50mm) and different additions (+1.50/+2.50D) introduced by
a peripheral polynomial progression.
RESULTS: In respect to baseline multifocal CLs induced an increase in
RMS for HOAs, coma and positive SA with a higher effect for 3,5mm
CDOZs and 2,50D add (this lens presented also the more significant
reduction of VA) and lower for 5,5mm CDOZs and 1,50D add. A
significant variation of accommodative response (with a reduction of LAG
or increase of LEAD) and near phoria (with a shift in exo direction) was
associated just with 2,50D add with 3,5 and 4,5mm CDOZs.
CONCLUSIONS: To consider the possible use of this design for myopia
control to obtain the best balance between visual qualiy, increase of
positive SA, reduction of LAG of accommodation and shift of near phoria
in exo direction we suggested the use of 2,50D add with 4,5mm CDOZs.
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The Influence of Medium and High Addition Soft
Multifocal Contact Lenses on Accommodation and
Phoria at Near

Sylwia Kropacz-Sobkowiak1,2,3, Pascal Blaser4, Klaudia
Wasilewska1, Andrzej Michalski2, Jan Olszewski2, Anna
Przekoracka-Krawczyk1,3

1. Laboratory of Vision Science and Optometry, Adam Mickiewicz
University, Poznan, Poland; 2. Poznan University of Medical Sciences,
Poznan, Poland; 3. NanoBioMedical Centre, Adam Mickiewicz University,
Poznan, Poland; 4. SwissLens, Switzerland
Purpose: To measure how medium (+2.00D) and high (+4.00D) addition
(Add2 and Add4) soft multifocal contact lenses designed for myopia
control can influence accommodation response and phoria at near.
Methods: 12 subjects were fitted with plano soft multifocal (center
distance) contact lenses with addition 0.00 D(Add0), Add2 and Add4
(Orbis, Relax lenses, SwissLens). For each subject accommodation
response and phoria at near were measured in all three kinds of lenses
(randomly selected order, double blinded). Consensual response of
accommodation was measured with photorefraction method in 5m, 1m
and 0.4m distance. Near phoria measurements were preformed at 0.4m
distance with prism cover test method.
Results: The slope of linear function of accommodation response was
0.86, 0.69 and 0.76 for Add0, Add2 and Add4 respectively, however the
difference was not statistically significant (p>0.05). Accommodation lag
was noticed with lenses (Add2 and Add4) but the difference was also not
statistically significant (p>0.05). With increasing addition subjects were
more exophoric at near but no statistical significant difference was
observed (p>0.05).
Conclusions:
Soft multifocal lenses designed for myopia control had no significant
influence on accommodation response an phoria at near, even with high
addition(Add4) lenses, which can be more effective in myopia control.

Grant support
The study was supported with products: contact lenses from SwissLens,
Switzerland
Conflicts of interest
Pascal Blaser, Affiliate SwissLens, Switzerland

P-136 (R-17)

The Effect of Blur from Multifocal Contact Lenses
upon Axial Length and Choroidal Thickness in
Young Adult Subjects with Myopia and Emmetropia

Lyle S Gray1, Sulaiman Aldakhil2, Dirk Seidel1, Mhairi Day1

1. Glasgow Caledonian University, UK; 2. King Saud University, Riyadh,
Saudi Arabia

Purpose: To investigate changes in choroidal thickness (ChT) and axial
length (AL) produced by imposed retinal image blur from multifocal
contact lenses (MF).
Methods: ChT was measured using swept-source OCT (Triton DRI) and
AL using partial coherence interferometry (IOLMaster). Twelve young,
adult subjects (6 emmetropic/6 myopic) participated. The groups were
matched for age (mean age = 21.3±2.5 years), and the MSE of the
emmetropic group (EMM) was +0.50D to -0.50D, and for the myopic
group (MYO) was -1.50D and -4.00D. Retinal image blur was imposed
monocularly by 1. MF (centre distance/+2.50D addition) and 2. single
vision contact lens with +2.50D additional blur (SVB). Subjects viewed a
movie at 6m for I hour, and the trials were carried out at the same time of
day on different days.
Results: Mean AL was significantly (p<0.001) greater and ChT was
significantly (p=0.02) lower in the MYO. The MF shortened AL up to
0.028mm in the EMM and up to 0.023mm in the MYO. The MF increased
ChT up to 0.013mm in the EMM with no measurable change in the MYO.
SVB shortened AL up to 0.020mm in the EMM, and up to 0.028mm in the
MYO. SVB increased ChT up to 0.023mm in the EMM and up to 0.020mm
in the MYO. Changes across all control eyes ranged up to 0.025mm for
AL and to 0.013mm for ChT.
Conclusions: Changes in AL and ChT to imposed retinal image blur show
considerable intersubject variability. Normal physiological changes in
both AL and ChT have similar magnitude to blur induced changes.
Further work is required to identify reliably changes in AL and CT caused
by imposed defocus.
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Short-term Fluctuations in Choroidal Structure
During Dual-focus Contact Lens Wear - A Pilot
Study

Louise Terry1, Catherine Cargill1, Thomas Bower2, Neema
Ghorbani Mojarrad1
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The Effect of Peripheral Add Power on Choroidal
Thickness and Volume: A Proof of The Dose
Response in Humans

Remy Marcotte-Collard1, Charles Belanger Nzakimuena2,
Santiago Constantino2, Patrick Simard1, Langis Michaud1
1. Ecole d’optometrie, Universite de Montreal, Canada; 2. Hopital
Maisonneuve-Rosemont, Canada

Purpose: To evaluate the change in choroidal thickness and volume with
different add power in multifocal contact lenses designed for myopia
management.
Methods: This is a prospective study made on 16 myopes (11 F; 5 M, 2.18D), randomly fitted with customized bifocal contact lenses (L1: +5D
add, L2 +10D add, L3 +15D add, same distance zones). Visual demand,
activities and food intake were controlled. Choroidal thickness was
measured using OCT imaging at baseline (no lens) and after 45 minutes
of wear. A washout of 15 minutes was observed between measurements.
Subfoveal choroidal volume change was estimated after computer
analysis (Matlab proprietary software).
Results: Choroidal thickness and volume increased with each lens from
baseline (thicknessL1: 0,0121 mm, thicknessL2: 0,0193 mm,
thicknessL3: 0,0292 mm, volumeL1: 0,258 mm3; volumeL2: 0,477 mm3;
volumeL3: 0,598 mm3). There is a direct linear relationship between the
level of add power and the volume increase (r=0,996). These results
were significant for +10D and +15D lenses, but a strong tendancy is
observed with +5D lens.
Conclusion: This study proves that there is a direct relationship between
the choroidal volume change and the power of the peripheral induced
defocus.
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Peripheral Refraction With Single Vision And
Different Designs Of Progressive Soft Contact
Lenses: A Cross Sectional Study

Haliza Abdul Mutalib, Kareem Allinjawi, Sharanjeet Kaur,
Saadah Mohamad Akhir

Faculty of Health Sciences, Universiti Kebangsaan Malaysia, Malaysia
Purpose: The purpose of this study was to determine the changes of
relative peripheral refractive error produced by soft single vision (SV)
contact lenses and different designs of progressive soft contact lenses in
myopic school children.
Methods: Twenty-seven myopic school children age between 13 to 15
years were included in this study. The measurements of central and
peripheral refraction were made only on the right eye using a Grand
Seiko WR-500K open-field auto refractometer without contact lens (WL),
wearing single vision contact lens (SVCL), and two different designs of
progressive contact lenses (MPCL and PPCL of addition power +1.50D).
Refractive power was measured at center and the eccentricities between
35 degree temporal and 35 degree nasal visual field (in 5 degree steps).
Results: SVCL showed an increased in peripheral hyperopic defocus at
the nasal and temporal visual field compared to baseline (p=0.129),
however the MPCL (p=0.015) and PPCL (p=0.830) showed a reduction in
hyperopic defocus at periphery.
Conclusions: SVCL increased the relative peripheral hyperopic defocus
meanwhile the MPCL showed a significant reduction of the same among
myopic school children
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Purpose: Myopic defocus has been shown to have short-term effects on
central choroidal thickness (CT), although this measure is highly variable.
We investigated fluctuations in choroidal structure during dual-focus
contact lens (CL) wear.
Methods: Young adults (N=10) attended two visits, to wear two different
CL types; dual-focus design (MiSight; CooperVision), and single vision
spherical control. The order of wear was randomised and doublemasked. OCT line scans were acquired before lens insertion, and 1, 2, 4,
and 6 hours into wear. CT was manually measured (subfoveal, 1.5mm
nasal, and 1.5, 3, and 7mm temporal). Vessel diameter and choroidal
vascularity index (CVI) were evaluated in the central and peripheral
choroid, the latter defined as the ratio of vessel lumen area to choroidal
area.
Results: No significant fluctuation was found in CT or vessel diameter at
any location. Central CVI showed little fluctuation for the control CL, but a
relative increase in vascularity in the dual-focus CL 2 hours postinsertion, nearing statistical significance (paired t test; P=0.057). This
decreased below baseline 6 hours post-insertion. There was no
significant fluctuation in peripheral CVI.
Conclusions: Central CVI showed a modified fluctuation pattern over 6
hours of dual-focus CL wear. A larger study is indicated to investigate the
effect of this optical design on choroidal structure.
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The Measurement of Peripheral Refraction with
Contact Lenses for Myopia Treatment

David Andrew Atchison1, Dugasri Jaisankar1, Yongji Liu2,
Kate Louise Gifford1, Katrina Leanne Schmid1, Peter S.
Kollbaum3, Matt Jaskulski3

1. School of Optometry & Vision Sciences, Queensland University of
Technology, Brisbane, Australia; 2. Institute of Modern Optics, Nankai
University, China; 3. School of Optometry, Indiana University,
Bloomington IN, USA

Purpose: Designing multifocal contact lenses to control myopia is based
on the premise that relative peripheral myopic defocus will limit myopia
progression. The study investigated how different refraction instruments
and their sampling patterns affect peripheral measurement.
Methods: Six cyclopleged participants had refraction measured to +/-35
degrees horizontally using a Grand-Seiko WAM5500 autorefractor and a
Wavefront Science COAS-HD aberrometer. The former samples over a
1.5-2.3 mm annulus, and the latter can have refraction determined with
different apertures. Measurements were taken unaided and when
wearing NaturalVue lenses (Visioneering Technologies) with high surface
asphericity. A raytracing model simulated refraction, with eyes
represented only by entrance pupils and unaided peripheral refractions.
Results: The lenses induced considerable peripheral myopic refraction.
The shifts depended upon the instrument and sampling pattern, with
more abrupt changes with smaller apertures. There was reasonable
agreement between measurement and modelling.
Conclusion: For contact lenses varying rapidly in power across the pupil
zone, how refraction is measured affects the determination of induced
peripheral myopia. There remains the issue of the optimal sampling to
determine off-axis errors and thus predict how myopia progression is
affected by different multifocal lens designs.
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Do Multi-zone Contact Lenses Decrease Hyperopic
Defocus or Increase Myopic Defocus or Both?

Parent’s Understanding of The Causes, Control and
Complications of Myopia
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Viswanathan Ramasubramanian, Matt Jaskulski, Dawn
Meyer, Arthur Bradley, Pete Kollbaum
Indiana University School of Optometry, Bloomington, Indiana, USA

Ivy Yu Xun Shi, Cheryl Kai Li Leow, Zhen Ting Yep, Poh
Lin Chan, Audrey Wei Lin Chia

Purpose: The presence of hyperopic defocus is thought to provide signal
for the eye to grow. Multi-zone contact lenses (CL) could potentially
reduce hyperopic defocus/introduce myopic defocus. The goal of this
study was to measure refractive state across the pupil of subjects
wearing multi-zone CL designs.
Methods: Five young myopic subjects aged 21 to 24 years were fit
bilaterally with Biofinity single vision (SV), center-distance (CD) multifocal
with +2D add, and center-near (CN) multifocal with +2D add contact
lenses. Subjects accommodated binocularly to electronically displayed
(iWatch) letter stimuli at 0, -1, -2 and -4 D target vergences (TV). Raw
wavefront slope data from each lenslet in a custom modified COAS-HD
aberrometer were used to develop a pupil map of axial refractive error.
Results: As stimuli approached, hyperopic defocus increased due to
accommodative lag. Mean percent increase in myopically defocused
pupil area (relative to SV lens) with CD and CN lenses at 0 D TV was 60%
and 49%, and at 4 D TV was 15% and 16%, respectively. Likewise,
mean percent decrease in the hyperopically defocused pupil area was
11% for both CD and CN at 0 D TV, and 16% and 8%, respectively, for
the -4 D TV.
Conclusion: All multi-zone lenses reduced hyperopic defocus and
increased myopic defocus in the pupil at all target distances.

Purpose: The purpose of this survey was to understand understanding of
myopia or parents whose children were attending myopia clinics so as to
assess the effectiveness and gaps of our education program.
Methods: Patients were asked to fill in an anonymous survey covering
their understanding of the causes of myopia, the treatment options and
the complications of myopia. This is an on-going survey which will
continue over next 6 months.
Results: In our pilot survey, 25 parents (aged 41-50 years) were invited to
take part in the survey. Parents were all aware that myopia was
associated with genetic and environmental causes (not enough outdoor
activity and too much near work), and a result of increased eyeball size.
However, many parents also felt that reading lying down (90%), blue light
from handheld devices (80%) and poor classroom design (50%) were
also important factors. Almost a third of parents also felt that nutritional
supplements may also help in slowing myopia. Knowledge of long-term
complications was poor with less than 30% being certain that myopia
was associated with retinal detachments, macula degeneration or
glaucoma.
Conclusion: The initial results of this survey suggest that there are still
gaps in how we educate our parents about myopia and its long-term
complications.

Grant support
Cooper Vision
Conflicts of interest None

P-142

Effect of Peripheral Defocus on Axial Growth in
Children with Hyperopia ? Two-year Data
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Parental Perspectives of Children Myopia
Management

Ian Beasley, Leon Davies, Nicola Logan

Ee Woon Lim, Bjorn Drobe

Purpose: To determine if axial growth can be accelerated in hyperopes
by imposing relative peripheral hyperopic defocus with contact lenses
using the opposing theory for myopia control.
Methods: There were 2 arms to the study (ClinicalTrials.gov
NCT02686879) measuring axial growth in hyperopes aged 8 to 15 years
using an IOLMaster 500:
•The first arm (n=10) followed axial growth for 2 years in those wearing
their habitual correction
•The second arm (n=10) followed axial growth in those wearing their
habitual correction for 6 months. Then, for 18 months, centre-near
multifocal soft contact lenses were worn to impose relative peripheral
hyperopic defocus.
Results: First arm: axial growth unchanged at 6- (0.02mm; p=0.773), 12(0.03mm; p=0.184), 18- (0.01mm; p=1.00), and 24 months (0.01mm;
p=1.000).
Second arm: axial growth unchanged at 6 months (0.01mm; p=1.000)
but accelerated after intervention at 12- (0.05mm; p=0.005), 18(0.03mm; p=0.012), and 24 months (0.04mm; p=0.004).
Conclusion: Axial growth can be accelerated in children with hyperopia
by imposing relative peripheral hyperopic defocus using contact lenses.

Purpose: With increasing prevalence in myopia, many studies showed
potential strategies to slow myopia progression in children, but
effectiveness may be hindered by parents’ naivety. The study aims to
understand parents’ knowledge towards myopia and management.
Methods: A self-administered, internet-based questionnaire was
distributed to 786 and 795 parents (with at least one child aged <=18
years) in China and US, respectively.
Results: Of 607 responses gathered, a high percentage (81%) of parents
expressed concerns regarding to their child’s myopia progression.
However, majority of them were unaware of commercially available
myopia control products. The data were stratified into 2 groups of
parents: “Child with visual correction” (N = 382) and “Child with no visual
correction” (N = 225). A significantly greater proportion of parents with
child wearing visual correction expressed concern in myopia
progression, compared to those with child not wearing visual correction
(p<0.001). Significantly greater proportion of parents with child wearing
visual correction were aware of specialized eyeglasses (p=0.02),
spending time outdoor (p<0.001), and good eye habits (p=0.001) as
myopia control strategies, compared to those with child not wearing
visual correction.
Conclusion: There may be a lack of knowledge on myopia control
management in parents with child not wearing visual correction. Further
studies on the impact of parental involvement on myopia
onset/progression are warranted.
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Epidemiological Analysis of Shifting Trends of
Myopia Control Treatment Selection within University
of California, Berkeley School of Optometry
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The Efficacy and Safety of 1% Atropine Sulfate 0.5
mg plus 4 ml Polyethylene Glycol Eye Drops in The
Control of Myopia

Xiaomei Qu1,2,3, Yuliang Wang1,2,3, Jing Yao1,2,3

1. Department of Ophthalmology and Vision Science, Eye and ENT
Hospital, Fudan University, Shanghai, China; 2. NHC Key Laboratory of
Myopia (Fudan University), Shanghai, China; 3. Laboratory of Myopia,
Chinese Academy of Medical Sciences (Fudan University), Shanghai,
China
Purposes:This study was conducted to explore the efficacy and safety of
0.01% atropine(1% atropine sulfate 0.5 mg + poly(ethylene glycol)eye
drops 4 ml).
Methods:This study was a single-center randomized clinical trial and was
listed on www.chictr.org.cn under identifier ChiCTR1800017154.A total of
67 subjects with myopia of at least-0.50 diopters(D),were enrolled and
randomized to receive 0.01% atropine once nightly with single vision
lenses,or simply wear single vision lenses at an allocation ratio of
3:2.Cycloplegic refraction,axial length,accommodative status,mesopic
and photopic pupil size and best-corrected visual acuity(BCVA)were
measured at baseline,3 months and 6 months.At 3-month visit,the
Chinese version of atropine questionnaire was adminstered.
Results:A progression of myopia was observed in both group at 6-month
visit,with subjects in the control group showed a larger progression than
that of in the 0.01% atropine group(P<0.01).At 6-month visit,the
monocular amplitude of accommodation was slightly improved from the
baseline visit for both group(P>0.05).Compared with the control
group,the atropine-treated children showed a statistically significant
enlargement in the pupil diameters both at 3-month visit and 6-month
visit(P<0.01).Both near and distant BCVA in two groups were not affected
significantly(P>0.05).No serious adverse events related to atropine were
reported.
Conclusions:A nightly dose of 0.01% atropine was confirmed as a
promising treatment of myopia,with effectiveness in controlling myopia
progression and minimal effect on side effect parameter
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Stepwise Low-dose Atropine for Myopic Control: a
10-year Cohort Study

Meng-Ni Chuang, Pei-Chang Wu, Po-Chiung Fang

Department of Ophthalmology, Kaohsiung Chang Gung Memorial
Hospital, Taiwan
Purpose: To analyze changes in refraction and evaluate the variables in
children who received atropine as myopic control for 10 years.
Methods: This is a single center retrospective cohort study. School
children who had been regularly applied with topical atropine as myopic
treatment for 10 years were enrolled. Low dose atropine (< or = 0.05%)
was prescribed at first, and the dose increased if rapid myopic
progression was noted during the follow-up visit.
Results: 38 children, with the mean age of 6.8-year-old were included.
The initial spherical equivalent was -1.64±1.40D. The overall mean
myopic progression was -0.25±0.28 D/year. General estimating
equations was used to analyze the associated factors, but neither age,
gender, nor initial refractive error appeals to be a risk factor. Patients who
kept using low dose atropine (< or = 0.1%) tend to have slower myopic
progression rate throughout the 10-year course while comparing those
who ended up with high dose atropine (>0.1%) (-0.23±0.20D/year vs. 0.30±0.37D/ year, p= 0.009).
Conclusion: Early intervention and regular instillation of low dose atropine
eye drops might be effective for long-term myopic control for school
students. Initial low dose atropine might be a screening tool for the good
responders. For those poor responders to low dose atropine, additional
or alternative intervention may be considered.
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Purpose: To explore a shift in selection of initial myopia control treatments
from 2017 to 2018
Methods: We reviewed patients currently undergoing treatment in the
Myopia Control Clinic at the University of California, Berkeley School of
Optometry and compared the proportion of patients using
orthokeratology, multifocal lenses, and atropine from 2017 to 2018.
Results: Of 641 patients followed at University of California, Berkeley’s
Myopia Control clinic in 2018, a total of 475 patients were using
orthokeratology, multifocal contact lenses, or atropine to control myopic
progression. Of the 475 patients in myopia control treatment, 57% were
using orthokeratology, 38% were using multifocal soft contact lens or
multifocal gas permeable lenses, and 5% were using atropine. In 2017,
60% of patients were using orthokeratology, 28% of patients were using
multifocal soft or gas permeable contact lenses, and 12% of patients
were using atropine.
Conclusion: The patient population at University of California, Berkeley
shows a heavy bias toward orthokeratology lenses as an initial treatment
choice. However, we observed an increase in the proportion of patients
being fit with multifocal lenses in 2018 compared to 2017. The recent
availability of a daily-disposable distance-center multifocal contact lens
may contribute to this trend.
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The Efficacy of Weekly 1% Atropine for Myopia
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Melbourne, Australia; 3. Eye Care Clinic, Singapore; 4. MinneMerri
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Purpose: We assessed the effect of weekly 1% atropine on myopia
progression in children over a 2-year period.
Methods: Retrospective analysis of data from 86 Singaporean children
aged 5-15 years attending an ophthalmology clinic who had instilled 1%
atropine eye drops in both eyes once a week for 2 years. Spherical
equivalent (SE) cycloplegic autorefraction was measured at baseline,
after 1-year and after 2-years, and compared to historical controls
published by the Atropine for the Treatment Of Myopia studies.
Results: At baseline, the median [quartile range] age was 8.0 [7.0 to
10.0] years old with SE refraction of -3.94 D [-5.35 to -2.81]. Median
annual SE progression in the treatment group was -0.55 D [-0.92 to -0.09]
in year 1 and -0.46 D [-1.06 to -0.17] in year 2, compared to the historical
control group with -0.70±0.44 D in year 1, and -1.20±0.69 D in year 2.
Annual progression was faster in younger children (<9 years old, median
rate -0.64 D [-1.13 to -0.25]) compared to older children (≥ 9 years old, 0.38 D [-0.60 to -0.00]) (P<0.05).
Conclusions: Once weekly 1% atropine potentially slows myopia
progression over 2 years, however a prospective, randomised, controlled
trial is needed to understand cost/benefit compared to other myopia
management options.
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The factors for the effect of 0.01% Atropine Therapy
for Myopia Children

P-151

Change in Axial Length and Spherical Equivalent in
Children Whilst on Atropine Eye Drops

Jing Zhao, Xingtao Zhou

Audrey Chia, Kah Lyn Loh, Pauline Chan

PURPOSE: To investigate the factors associated with the effect of 0.01%
atropine therapy in the Treatment of Myopia children.
METHODS: A Retrospective cohort study. 160 myopic children, aged
from 6 to 14 years of age, who received atropine 0.01% over 1 year were
included. Children were followed up with cycloplegic autorefraction every
3 months over 1 year. Changes in cycloplegic spherical equivalent (SE),
axial length (AL), uncorrected visual acuity were assessed. Number of
hours spent on homework, outdoor activities and parental myopia data
were also collected. Children whose myopia progressed by more than
0.5 diopter (D) at 1 year were classified as being progressors.
RESULTS: 93.8 % children spent 1 hour or less outdoor activities per
day. Among the 160 children at 1 year, 32 (20%) were classified as
progressors. Univariate analysis suggested these children tended to be
younger (8.9 ± 2.6 years vs 11.3 ± 2.4 years; P< 0.05), to have higher
myopic spherical equivalent (SE) at baseline ( -3.8± 2.3 D vs -2.2± 1.3 D;
P <.015), and to have 2 myopic parents.
CONCLUSIONS: The risk factors for myopia children who may still
progress while receiving 0.01% atropine treatment are young age, with
higher myopia at base line, myopic parents and less outdoor activities.

Purpose: Studies suggest that low dose atropine is more effective in
slowing spherical equivalent (SE) than axial length (AL). The aim of this
study is to explore the factors that affect AL change in children treated
with different doses of atropine.
Method: Data from the ATOM2 study was used to explore change in AL
over 1 and 2 years. AL was measured using the IOLmaster, and SE from
cycloplegic autorefraction. Other variables included were age, gender,
and ethnicity.
Results: Data from left eyes of 355 children still being followed up at 2
years was used. Of this, 139, 141 and 75 children were on 0.5%, 0.1%
and 0.01% atropine, respectively. The mean change in SE and AL was
0.14+/-0.83D and 0.30+/-0.28D, and 0.13+/-0.18mm and 0.25+/-0.91mm,
at 1 and 2 years. This suggest that every 1mm of AL change was
associated with 2.1D and 1.9D of SE change over 1 and 2 years,
respectively. Multivariate analysis showed that change in AL was
inversely associated most strongly with change in SE and age, and to a
lesser extent with atropine dose, after adjusting for gender, ethnicity and
baseline AL.
Conclusion: SE can be affected by many factors besides AL (eg. corneal
curvature, lens thickness or anterior chamber depth). Indeed, the range
of change of SE per unit AL can be quite wide. Traditional understanding
is that 1mm change in AL is often associated with 2-3D change in SE. In
our analysis in children on atropine drops, the change of AL appears to
result in less change in SE than expected, especially in younger children
and those on lower doses of atropine.
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Side Effects of 0.01% Atropine

0.01% Atropine-Induced Short-Term Changes in
Pupil Size and Accommodation

Jeffrey J Walline, Benjamin Cyphers

Sarah Kochik, Niathi Kona, Yue (Maria) Liu

Purpose: To provide a comprehensive assessment of the side effects of
0.01% atropine.
Methods: Subjects underwent assessment of potential side effects of
0.01% atropine before and one week after nightly administration of 0.01%
atropine. Assessments included pupil size (Neuroptics Pupilometer), high
contrast logMAR visual acuity at distance and near, low contrast logMAR
visual acuity at distance, accommodative facility and amplitude, Modified
Thorington at near, reading speed, intraocular pressure (Tonopen), and
subjective comparison of comfort upon drop (atropine, artificial tears,
and proparacaine) instillation and several visual components.
Results: Thirty one subjects (23.9±1.6 years, 71% female, 80.6%
Caucasian) with a spherical equivalent manifest refraction of -3.12±2.87
D exhibited a significant increase in photopic pupil size from 4.9±0.8
before to 5.1±0.6 mm after (p=0.002). There was also a significant
increase in IOP from 15.6±2.9 to 17.0±3.2 mmHg (p<0.001).
Immediately, 5 seconds, and 10 seconds after drop administration,
atropine was less comfortable than artificial tears (all p<0.01). Compared
to proparacaine, atropine was immediately more comfortable (p<0.001),
similar after five seconds (p=0.22), and less comfortable after 10
seconds (p=0.01). No other significant differences were detected.
Conclusions: Nightly administration of 0.01% atropine over one week in
college-age students does not cause any significant side effects.

Purpose: Atropine eye drops are frequently prescribed for myopia
control, but current dosing regimens are not evidence-based. The aim of
this study was to evaluate the effects of 0.01% atropine on pupil size and
accommodative function in the short-term (8 hours) and long term (2
weeks).
Methods: 12 participants received a single drop of 0.01% atropine in one
eye. Pupil diameter (PD) and accommodative amplitude (AA) were
assessed every minute for the first five-minutes, every five minutes for the
next 25-minutes, and at the 1, 2, 4, and 8-hour marks. PD was measured
using an automated pupillometer (NeurOptics, Irvine, CA). AA was
measured monocularly via the pull-away method using 0.6M LEA
symbols. Subjects were then randomized into one of two groups, where
they either used 0.01% atropine every day or twice per week for two
weeks.
Results: The mean time at which participants experienced their maximum
change in PD was 3.5 hours (± 30 min). The mean magnitude of
subjects’ maximum change in PD was +2.76 mm (± 0.286 mm). The
mean time at which participants experienced their maximum change in
AA was 6.39 hours (± 64.4 min). The mean magnitude of subjects’
maximum change in AA was -3.58 diopters (± 0.919 diopters).
Conclusions: Subjects experienced the greatest PD at the 2- or 4-hour
mark, followed by some degree of recovery by the 8-hour mark. Changes
in AA were more variable; half experienced their most impaired
accommodation at 8-hours, while the other half showed some degree of
recovery by 8-hours. Our results support night-time dosing to avoid peak
side effects during the day.
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A Pilot Study : the Effects of Atropine Usage and
Near Work Activities on Children’s Myopia
Progression

Wei-Hao Chen1, Han-Yin Sun1,2, Hui-Ying Kuo1,2

1. Department of Optometry, Chung Shan Medical University, Taichung,
Taiwan; 2. Department of Ophthalmology, Chung Shan Medical
University Hospital, Taichung, Taiwan
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The Visual Function and Reading Performance in
Children with Atropine Treatment - an Eye-Tracker
Study

Yeh Yu Jen, Kuo Ying Hui

Chung Shan Medical University, Taiwan
Purpose: To investigate the effects of atropine usage in ocular motility,
binocular visual function related to reading performance in Taiwanese
children.
Methods: 60 schoolchildren aged 7 to 12 years participated in the study.
All the subjects were divided into two groups: the atropine usage group
and the control group. A variety of visual functions were measured
binocularly for the children who are constantly using atropine to control
their myopia progression and for those who don’t use. All participants
read two similarly articles with ADD and without ADD and recorded their
reading performance by using The equipment of eye-tracker.
Results: A moderate correlation was found between pupil size and low
contrast near visual acuity (r=0.58, p<0.01), and stereopsis was also
reduced in the children who received drug medications (the atropine
group vs. the control group: 62.67±33.31vs. 51.33 ±22.09 arc, p<0.05).
For the eye-tracking results, the atropine group had a significant longer
saccadic duration when reading the article without addition lenses,
however, the significant difference no longer existed after wearing the
addition lenses.
Conclusion: Visual functions and reading behavior in children would be
affected by atropine administration. In those who use atropine as a
myopia control means may have weaker ocular muscles and thus lead to
a prolonged saccadic duration.

Grant support None
Conflicts of interest None

The Effect of 0.1% Atropine on Human Full-Field
Electroretinogram Responses

Sachi Nitinkumar Rathod1, Safal Khanal1, John Phillips1,2

1. The University of Auckland, New Zealand; 2. Department of
Optometry, Asia University, Taichung, Taiwan

Purpose: Atropine inhibits myopia progression, but its mechanism and
site(s) of action remain unclear.
Methods: Baseline full-field electroretinograms (ffERGs) were recorded in
both eyes of 24 subjects (age: 21.0 ± 2.33, 10 male, spherical equivalent
refraction: +1.625 to -3.750 D) using six protocols of the ISCEV ffERG
standard on a RETIScan system (Roland Consult, Germany). Atropine (1
drop: 0.1%) was then instilled into one experimental eye (non-dominant
eye) and 24 hours later, ffERGs were again recorded in both eyes.
Changes in amplitudes and peak times of the dark-adapted (DA) and
light-adapted (LA) ffERG responses were compared between the control
and atropine-instilled experimental eyes using two-tailed paired-sample
tests.
Results: The atropine-instilled, experimental eyes responded with a
lower DA3.0 OP2 (oscillatory potential) peak amplitude (difference = 6.00 microvolts, p = 0.0049) and an increased DA10.0 a-wave peak time
(difference = +0.60 ms, p = 0.0003) compared to control eyes. Changes
in amplitudes and peak times were not different between the
experimental and control eyes for DA0.01, DA3.0, LA3.0, and LA 30Hz
flicker ERGs (all p > 0.05).
Conclusions: The results suggest that in addition to affecting the activity
of cells in the inner retina (e.g. amacrine cells), atropine also affects
photoreceptor responses in the outer retina.
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Purpose: To understand the association between near phoria status and
the means of myopia control taken. In addition, how near activities affect
myopia progression in Taiwanese children was also investigated.
Methods: 36 schoolchildren aged 7 to 12 years were participated in the
study. All participants were divided into two groups: atropine usage
group (n=9) vs control group (n=27). The spherical equivalent refractive
power (SER) was determined using an open-field autorefractor. Near
phoria was assessed by the Thorington test. The hours of a variety of
visual activities done per week were collected by using questionnaires.
Only the data of right eyes were analyzed. Results: The mean near
phorias of the atropine group and their controls were significantly
different (-0.33±1.32 vs. -1.96±2.52 prism diopter, p=0.048; eso: +, exo:
-). The time spent on using computer is significantly longer in the children
with moderate to high myopia. A moderate correlation between SER and
the time spent on computer was found (r=-0.577, p<0.001). A significant
correlation between SER and the time spent on playing i-pad/smart
phone (r=-0.339, p=0.043) was also observed. Conclusions: It is known
that phorias of the children were greatly affected by atropine usage. As
atropine is the main myopia control means in Taiwan, it has been
concerned that how it influences the near visual performance of myopic
children. For future work, we aim to apply reading glasses to reduce
accommodative lag caused during near work in children with and without
drug medication.
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Changes of Global Flash Multifocal
Electroretinogram (mfERG) Response after SixMonth 0.01% Atropine Treatment

Serena Z.C. Li, Wing-yan Yu, Jonathan C.H. Chan, Bonnie
N.K. Choy, Alex L.K. Ng, Kai-yip Choi, Henry H.L. Chan
The Hong Kong Polytechnic University, Hong Kong

Purpose: To investigate the effect of 0.01% atropine on electro-retinal
activity after 6-month treatment
Methods: 24 children aged 8 to 9 years were randomly assigned to the
treatment group (T, n=12) of 0.01% atropine and the control group (C,
n=12) of artificial tears. Cycloplegic objective refraction, axial length
measurement and 49% contrast global flash mfERG were performed at
baseline and after 6-month daily treatment. ERG responses were
grouped into central, peri-central and peripheral retinal regions. The
percentage changes in amplitude and implicit time of the mfERG
responses were compared between groups.
Results: After 6-month administration of atropine/artificial tears, group T
showed a mean change of -0.12D in refraction and 0.15mm in axial
length, while group C had a change of -0.44D and 0.21mm. There was a
significant difference in refraction change between groups (t-test,
p<0.05). Both groups showed reduction and delay of mfERG responses
overtime at peri-central and peripheral retina. Group T reserved more
amplitude comparing to group C for all three retinal regions, -31% to
+26% for the treatment group comparing to -33% to +6% for the control
group, however the differences were not significant.
Conclusions: The 6-month 0.01% Atropine treatment was showed to
change the retinal activity, which may be a contributing factor in lowering
myopia progression.
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Axial Length Change by Violet Light Exposure: 2Year Outcome of Two Individual Cases in a
Prospective Clinical Study

Hidemasa Torii1,2,3, Toshihide Kurihara1,2, Shinichiro
Kondo2, Erisa Yotsukura1,2,3, Kiwako Mori1,2,3, Hidenaga
Kobashi2,3, Xiaoyan Jiang1,2, Shin-ichi Ikeda1,2, Ikuko
Toda2,3, Kazuo Tsubota2,3

1. Laboratory of Photobiology, Keio University School of Medicine, Japan;
2. Department of Ophthalmology, Keio University School of Medicine,
Japan; 3. Minamiaoyama Eye Clinic, Japan

Poster Presentation Abstracts

Purpose: We previously reported that violet light (VL, 360-400 nm
wavelength) had a suppressive effect against school-aged and adult
myopia. The purpose of the present study is to evaluate the suppressive
effect of VL exposure against myopia progression for 2 adults as a
prospective intervention.
Methods: We conducted a 2-year-long prospective clinical study
(UMIN000021897) to evaluate the effect of VL exposure for 2 hours/day
by a VL-emitting desk lamp and with VL penetrating eyeglasses. Axial
length (AL) was measured using IOLMaster 700. This clinical study was
approved by the Institutional Review Board of Minamiaoyama Eye Clinic.
Results: For Case 1, the subject was a 41-year-old male. The cycloplegic
refraction (spherical equivalent [SE], diopter [D]) and AL (mm) at the first
visit were -7.83/-7.96 (right eye/left eye) and 27.73/27.91, respectively.
The changes of the SE and AL for 2 years were -0.20/-0.08 and
0.07/0.04, respectively. Case 2 was a 44-year-old female. The SE (D) and
AL (mm) at the first visit were -3.20/-3.64 and 26.05/26.24, respectively.
The changes of the SE and AL for 2 years were -0.44/-0.41 and
0.03/0.07, respectively.
Conclusions: In comparison with the previous study (Saka N. et al.
Graefes Arch Clin Exp Ophthalmol. 2013), our data suggests that the VL
may have an effect on suppressing the AL elongation for high myopic
adult patients.
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Proportion of Light That Reaches The Mannequin’s
Eye with or without Eyeglass Lenses under The
Sunshine

Shinichiro Kondo1,2, Xiaoyan Jiang2,3, Naoki Otsuka4,
Daisuke Kaneda4, Hidemasa Torii2,3, Toshihide Kurihara2,3,
Kazuo Tsubota1,2

1. Tsubota Laboratory, Inc., Japan; 2. Department of Ophthalmology,
Keio University School of Medicine, Japan; 3. Laboratory of Photobiology,
Keio University School of Medicine, Japan; 4. JINS Inc., Japan
Purpose: Two-hour outdoor time has been suggested to decrease the
incidence of myopia among school children. We have recently found that
violet light (VL, 360-400nm wavelength), which exists outdoors but not
indoors, is essential for myopia prevention. Though typical plastic
eyeglass lenses block VL, it is not known that how much VL may actually
reach the eyes with eyeglasses on. In this study, we examined ocular
light exposure through different eyeglass frames using a mannequin.
Methods: Spectral irradiance was measured as a function of the time of
the day in a sunny day in Tokyo using a spectrometer (UVNb-50,
StellarNet Inc.) with a glass fiber probe. The probe was embedded in the
eye position of the mannequin. The measurements were conducted with
two different types (oval or Wellington) of frames combined with VLblocking lenses when the sun was located on the back of the head.
Results: Compared with the naked-eye case, 23% or 40% of VL reached
the eye from the small gap between the face and frame with the larger
Wellington or the smaller oval frames, respectively.
Conclusions: The current study suggests that smaller but a finite amount
of VL reached to the eye even with the VL-blocking eyeglasses. To obtain
the same amount of solar light dose for the suppression of myopia
progression as the standard case, a longer exposure time may be
required.
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A Multicenter Double-blinded Randomized Trial of
Oral Crocetin for Myopia Progression in Children

Kiwako Mori1,2, Hidemasa Torii1,2, Satoko Fujimoto3,
Xiaoyan Jiang1,2, Shin-ichi Ikeda1,2, Erisa Yotsukura1,2,
Shizuka Koh3, Toshihide Kurihara1,2, Kohji Nishida3, Kazuo
Tsubota1

1. Keio University School of Medicine, Japan; 2. Laboratory of
Photobiology, Keio University School of Medicine, Japan; 3. Department
of Ophthalmology, Osaka University Graduate School of Medicine,
Japan

Purpose: Crocetin, a dietary supplement, has been shown to have a
potential to deter myopia progression in mice. This study is to investigate
the efficacy of crocetin in human children.
Methods: A multicenter randomized double-blind placebo-controlled
clinical trial was performed. The participants were 69 children, from 6 to
12 years, whose spherical equivalent refractions (SER) were between 1.5 and -4.5 diopters (D), at least one of whose parents was myopic. The
amount of 7.5 mg/day of crocetin, which was calculated by animal
experiments, was administered to human children. The axial length (AL)
elongation and SER were followed-up for 24 weeks. A mixed effect model
was used for analysis in both eyes. This trial was registered by Japic
Clinical Trials Information (registration number JapicCTI-173777).
Results: Two participants dropped out and 67 (97.1%) children
completed this trial. The change of SER was -0.41±0.05 D (mean ±
standard deviation) in placebo group and -0.33±0.05 D in crocetin group
with significant difference (P<0.05). The AL elongation was 0.21±0.02
mm in placebo group and 0.18±0.02 mm in crocetin group with
significant difference (P<0.05).
Conclusion: Crocetin in diet showed a suppressive effect of myopia
progression in children.
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Association between Xanthine Intake and Myopia in
Children/Adolescents

Niamh Burke1, John S Butler1, Ian Flitcroft1,2, James
Loughman1

1. Technological University Dublin, Dublin, Ireland; 2. Temple Street
Children’s University Hospital, Dublin, Ireland
Purpose: 7-methylxanthine (7-MX), a metabolite of xanthines caffeine and
theobromine, has been suggested to slow myopia progression in human
and animal models. Therefore, the aim of this study is to examine the
relationship between dietary intake of xanthines and myopia.
Methods: A total of 1,095 adolescents aged 12-19 years, who
participated in the US National Health and Nutrition Examination Survey
(NHANES), were used in this study. All dietary intake was measured by
24-h recalls; refractive error was established by non-cycloplegic autorefraction. To estimate the association between xanthine intake and
myopia, a logistic mixed effects model was used.
Results: Of participants, 44% were found to be myopic (≥-0.50 dioptres
[D]). Mean caffeine intake was significantly higher in non-myopes
(77.1mg (SE11.7)) compared to myopes (57.6mg (SE 4.2)) (p=0.02),
however, there was no significant difference in theobromine intake
(p=0.12). In logistic regression analysis, neither caffeine nor theobromine
intake were significantly associated with myopia, after adjustment for
confounders. The multivariate adjusted odds ratio (95% CI) for myopia
were 0.95 [(0.45 - 2.02); p= 0.95], 0.76 [(0.26 - 2.27); p=0.63] in the
highest versus lowest decile of caffeine and theobromine intake,
respectively.
Conclusion: Dietary xanthine intake is not associated with the presence
of myopia in US adolescents.
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A Novel Use of Multifocal Scleral Lenses for Myopia
Control in The Setting of Corneal Scarring
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The Effect of Diffuse Blur on Contrast Sensitivity
and Visual Acuity

Swee Chai Teoh, Michael Collins, Scott Read

Distribution of Ocular Biometry Parameters and
Refractive Error - A Cross-sectional Population
Based Study among School Children in South India

Aparna Gopalakrishnan1,2,3, Viswanathan Sivaraman1,2,3,
Jameel Rizwana Husaindeen1,2,3, Anuradha Narayanan1,2,3,
Bhavatharini R1, Sushil Arunachalam1

1. Medical Research Foundation, India; 2. Elite School of Optometry, India;
3. Myopia control clinic, India

Purpose: This study aimed to profile the distribution of refractive errors
and ocular biometry parameters among school children in southern India
between grades 1 to 10.
Methods: This prospective cross-sectional study was part of a
longitudinal study, aimed at understanding risk factors for myopia
progression and incidence among school children. All children whose
parents gave informed consent to participate in the study were included.
Any ocular co-morbidities and developmental delays were excluded.
Refractive error was measured using a WAM-5500 open field auto
refractometer and biometry measurements with ARGOS, a swept source
OCT based biometer.
Results: A total of 1382 subjects with mean (SD) age of 10.18 (2.88) were
included in the study. Data from the right eye was included for the
analysis (Pearson’s correlation r=0.89, p<0.05). The mean (SD) spherical
equivalent refractive error was 0.08(0.65) D in Grade 1 which decreased
with increase in grades to -0.39 (1.20) D at Grade 10. There was a
corresponding increase in Axl [Grade 1 and 2: 22.50(0.64) mm to Grade
10: 23.58(0.87) mm] and ACD as well.
Conclusion: This study provides the normative data for ocular biometry
parameters among school children in southern India which will serve as a
guideline for future studies assessing risk factors for onset and
progression of myopia in this ethnicity.
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Analysis of Components of Total Astigmatism in
With-the-rule, Against-the-rule, and Oblique
Astigmatism

Lin Zhang
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Vision Science, Queensland University of Technology, Australia

Tianjin Eye Hospital, Tianjin Key Laboratory of Ophthalmology and Visual
Science, Tianjin Eye Institute, China

Purpose: This preliminary study investigated the effect of different levels
of diffuse blur (form deprivation), induced by Bangerter foils, on visual
performance in humans.
Methods: High contrast visual acuity (VA) and grating contrast sensitivity
(CS) at various spatial frequencies were measured for three subjects
using the computer based Freiburg Vision Test whilst viewing through
optimal refractive correction and Bangerter foils with labelled densities of
LP (light perception), 0.8, 0.4, 0.2, 0.1 (values represent the target VA in
logMAR). The plus blur required to produce a VA loss equivalent to a
Bangerter 0.2 was also determined (+1.75 D) for 6 subjects and CS was
measured with both conditions.
Results: The measured VA was correlated with the level indicated by the
Bangerter density (r2= 0.76, p < 0.01). The high spatial frequency (SF)
cut-off was 12 cpd with Bangerter LP and 0.1, 18 cpd with Bangerter 0.2,
and 30 cpd with Bangerter 0.4 and 0.8. The VA with +1.75 D (0.73 ± 0.09
logMAR) and Bangerter 0.2 (0.71 ± 0.08 logMAR) were similar (t = -0.74,
p = 0.48) but a greater loss in CS was found with Bangerter 0.2 for 12
cpd.
Conclusions: Diffuse blur causes significant decrements in VA that
exhibited substantial between subject variability in this small cohort of
participants. Contrast sensitivity was also reduced, particularly at higher
spatial frequencies.

Purpose:To evaluate the distribution of and correlation between corneal
and internal astigmatism in different types of refractive astigmatism, as
well as the correlation between both surfaces of the corneal astigmatism.
Methods:Nine hundred and ninety right eyes from 990 patients with
myopia were included in this study. Corneal and refractive astigmatism
in the corneal plane were expressed as J0 and J45, respectively. Internal
astigmatism was defined as the difference between corneal and
refractive astigmatism. The compensation factor (CF) was calculated by
dividing internal astigmatism by corneal astigmatism in both J0 and J45.
Results:The compensation for corneal astigmatism by internal
astigmatism was most common in both J0 and J45 in WTR (74.8% and
76%) and OBL (60% and 71.7%), but not that evident in ATR (51.9% and
43.5%). Augmentation was common in ATR (47.2% and 54.7% in J0 and
J45 components, respectively). In WTR astigmatism of the anterior
corneal surface group, 899 of 910 eyes (98.80%) showed ATR
astigmatism of the posterior corneal surface.
Conclusions:A significant compensation for corneal astigmatism by
internal optics was found in most WTR and OBL eyes. However, only half
showed compensation and the other half demonstrated augmentation in
ATR eyes. A high prevalence of WTR anterior corneal astigmatism
compensated with ATR posterior corneal astigmatism was found.
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Purpose: To highlight a clinical case utilizing multifocal scleral lenses as
a treatment modality for myopia control in a pediatric patient with
degenerative myopia and corneal scarring.
Methods: The patient was fit into distance-centered multifocal scleral
lenses and followed prospectively for 24 months. Clinical data including
age, sex, best-corrected visual acuity, refraction, biometry, topography,
contact lens parameters, binocular vision findings, and ocular health
findings were collected. Medical, social, and family histories were
surveyed.
Results: The 12-year-old male’s initial spherical equivalent refraction was
-10.75 diopters (D) in the right eye and -12.25 D in the left eye. He was
successfully fit into scleral lenses (Custom Stable Aurora, Valley Contax)
with visual acuity of 20/20 in each eye. Ocular health revealed trichiasis
and a resultant irregular astigmatism and neovascularized cornea scar in
the right eye. The posterior segment showed tilted optic nerves and no
retinal breaks. After the first year, there was a unilateral myopic
progression of 1.00 D corresponding to a change in axial length of
0.56mm in the right eye only. His myopia in both eyes remained stable in
the second year.
Conclusions: The stability of scleral lenses potentially allows for steady
presentation of peripheral myopic defocus on the retina when utilizing
multifocal optics. Given the benefits of comfort and vision, multifocal
scleral lenses can be considered as a treatment modality for myopia
control in the setting of corneal irregularities.
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Effect of Age and Refractive Error on Quick Contrast
Sensitivity Function in Chinese Adults

Hanyang Yu, Feng Zhao, Liying He, Zhouyue Li, Xiao Yang,
Junwen Zeng
Sun Yat-sen University, China
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Purpose: To evaluate the potential effect of age and refractive error on
quick contrast sensitivity function (qCSF) in normal Chinese adults.
Methods: A total of 92 subjects with normal corrected distance visual
acuity (BCDVA) were enrolled. Subjects were categorized to 3 age
groups and 4 refractive groups , respectively. Measurements included
refractive error, BCDVA, best corrected near VA (BCNVA), unaided VA
(UNVA), habitual spectacle-corrected near VA (SCNVA) and qCSF.
Results: A reduction in BCNVA (P=0.014), SCNVA (P<0.001) and cut-off
SF (P=0.032) were found as age increased. For hyperopia, the SCNVA
and cut-off SF significantly decreased compared to the other refractive
status (all P<0.05). Age significantly contributed to cut-off SF
(standardized β=-0.29, P=0.005) after adjusted for the other observed
factors. The subjective refraction of BCNVA was significantly correlated
to AULCSF in hyperopic subjects (r=0.66, P=0.008).
Conclusion: For Chinese adults with normal BCDVA, age is the main
factor influencing the near VA and CSF which may be independent of
refractive error. Hyperopes with an exceptionally high subjective
refraction needed to determine near VA may have a reduced CSF which
should cause notice when a prescription of add power is made for
presbyopia.
Grant support
Science and Technology Program of Guangzhou, China (grant no.:
201803010111).
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Peripheral Eye Length Elongation in Chinese Myopic
Children

Yingying Huang, Jinhua Bao, Xue Li, Chenglu Ding,
Yunyun Chen, Hao Chen

School of Ophthalmology and Optometry, Wenzhou Medical University,
China
Purpose: Aim to find the peripheral eye length (PEL) elongation pattern
by comparing the PEL in Chinese children with different axial lengths
(AL).
Methods: 78 children aged 8-12 with spherical equivalent (SE) between 1.25 to -4.00 were involved. AL and PELs were obtained from Lenstar
under cycloplegic condition, PEL is out to 30° nasal (N) and temporal (T)
retina in 10° steps. Second-order polynomial fit was applied to PEL
(y=ax2+bx+c), linear regressions were done between AL and each PEL
(y=c+kx), difference of symmetrical N and T PELs were compared.
Results: Subjects were divided into 2 groups by the median of AL (22.83
to 26.54mm). Group A is less than 24.91mm, and group B is more than
24.91mm. Coefficients “a”“ were -0.130 and -0.142 for group A and B.
Coefficients “k”“ in group A were smaller at 20°s and 30°s than 10°s,
while group B is larger at 20°s and 30°s. And “k”“ of group A is smaller
than group B at 20°s and 30°s, but larger at 10°s. In group A, PEL of Nside was longer at 30°(P=0.021) while shorter at 20°(P=0.001) and 10°
(P=0.043) than T-side. In group B, N-side was longer at 30° (P<0.001),
shorter at 20° (P=0.029) and no difference at 10° (P=0.452). The d-value
of symmetrical N and T were all more positive in group B but not
significantly.
Conclusions: As AL elongating, eye shape becomes more elliptical, PEL
outer than 10° grows faster while within 10° grows slower, and N-side
elongates faster than T-side. To learn more about peripheral elongation
pattern in myopic children, subjects with higher myopia and longitudinal
study are needed.
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A Backward Positioning of The Crystalline Lens
during Lens Development is a Causative Factor for
The Development of Myopia in Schoolchildren

Ji He

New England College of Optometry, USA
Purpose: A developmental backward positioning of the lens is
theoretically suggested to be a causative factor for myopia development,
and it is supported by the facts that the myopic eye has a deeper ACD
and a thinner lens thickness (LT) than the emmetropic eye (He, OVS
2017). The purpose of this study was to test if the myopic lens positioning
occurs before or after myopia onset by literature review.
Methods: Ocular biometry uses ultrasound or optical imaging, and the
pervious optical tests were more accurate, but most were crosssectional. The results reviewed were focused on optical tests, and
longitudinal studies with ultrasound were also included. 26 papers were
reviewed with children aged 3-18 yrs.
Results: A general lens thinning and ACD deepening were found from 3
to 10 yrs old, but, not sure after 12 yrs old. Myopes had a faster lens
thinning than the emmetropes. Longitudinal studies found a faster lens
thinning and ACD deepening in myopic eyes before myopia onset, e.g.
the amount of ACD deepening was 3 times greater than after the onset.
Conclusions: A developmentally backward lens positioning occurs
before myopia onset and thus is a causative factor for myopia
development. To prevent myopia it will be useful to early monitor lens
development for identifying the children with backward lens change and
make intervention before myopia onset.
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Corneal Biomechanical Characteristics in Chinese
Myopic Children Aged 5 to 12 Years

Wen Long, Xiao Yang, Weiyin Chen, Liying He, Cong Li,
Dongmei Cui

State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center,
SunYat-sen University, China
Purpose: To investigate the characteristics of corneal biomechanics in
Chinese myopic children and their relationship with yearly myopic
progression and axial growth.
Methods: 282 children aged 5-12 years with a spherical equivalent (SE)
between +1.00 and -9.00D were divided into four groups: emmetropia,
low myopia, moderate myopia and high myopia. Cycloplegic refraction
was measured using an autorefractor, axial length (AL) using an IOLMaster, corneal biomechanical metrics and corneal power using Corvis
ST and Pentcam. Refraction and AL were measured again one year later.
Results: The SE was significantly correlated with corneal velocity of
second applanation (r=0.18, p<0.01), peak distance (PD, r=-0.21,
p<0.001) and deformation amplitude (DA, r=-0.18, p<0.01). PD was
lower in emmetropia, but not significantly different among the three
myopia groups (4.70±0.27mm vs. 4.83±0.31mm, 4.80±0.27mm and
4.87±0.30mm, p<0.01). Stiffness parameter first applanation (SP-A1) was
higher in emmetropia compared to the other three myopia groups,
though the difference did not reach statistical significance (99.73±17.72
vs. 96.58±14.99, 95.27±15.83 and 95.85±19.52, p>0.05). No correlations
were found between any corneal biomechanical metrics and annual
changes in SE or AL.
Conclusions: Corneal stiffness seems reduced in myopic children aged
5-12 years. It plays an important role in myopic onset but not myopic
progression or axial growth.
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Peripheral Refraction and Higher-Order Aberrations:
Where Do Myopes Differ?

Dmitry Romashchenko1, Robert Rosen2, Linda Lundstrom1

1. Applied Physics, Royal Institute of Technology (KTH), Stockholm,
Sweden; 2. R&D, Johnson & Johnson Vision, AMO Groningen B.V., The
Netherlands
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Longitudinal Change of Corneal Curvature and its
Relationship of Axial Length/Corneal Curvature
Ratio of Flatter Curvature of Myopia

Ling Zeng1,2, Weizhong Lan1,2, Zhikuan Yang1,2, Xiaoning
Li1,2

1. Aier Eye School of Central South University, China; 2. Aier Institute of
Optometry and Vision Science, China
Purpose: To investigate longitudinal changes of flatter curvature of low
and moderate myopia in refraction, axial length (AL),corneal curvature
(CC) and axial length/corneal curvature (AL/CC) ratio over 6 months.
Methods: 37 children(56 eyes)with myopia and 23 children(35 eyes)with
non-myopia. The refraction, axial length (AL), corneal curvature (CC) and
axial length/corneal curvature (AL/CC) ratio were evaluated before and
after 6 months.
Results: The AL, spherical equivalent(SE),the flattest corneal
curvature(CC1) and AL/CC were significant higher respectively before
and after 6 months (p<0.01),and the average corneal curvature (CC)
were significant lower respectively before and after 6 months(p<0.01).
However, the ΔAL/ΔCC,ΔSE and ΔAL in myopia were greater than that
non-myopia group(ΔAL/ΔCC: p<0.01;ΔSE:p<0.01;ΔAL:p<0.01).No
significant difference was observed in the changes of CC between
myopia and non-myopia(p>0.01).Negative correlation between SE and
AL,SE and CC,SE and AL/CC were observed in myopia children before
and after 6 months(p<0.01).The correlation of SE and CC1 before and
after 6 months show no correlation in myopia and non-myopia(before 6
months: p<0.01;after 6 months: p<0.01 ).
Conclusion: The AL/CC ratio was found to explain the total variance in SE
better than AL, and the flattening of corneal curvature maybe play
smaller role in refactive change than the longer axial length.
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Two-dimensional Peripheral Refraction in
Emmetropic Children

Zhenghua Lin1, Weizhong Lan1, Zhikuang Yang1, Artal
Pablo2

1. Aier School of Ophthalmology, Central South University, Changsha,
China; 2. Laboratorio de Optica, Universidad de Murcia, Murcia, Spain
Purpose: Previous studies indicated that uncorrected peripheral
refraction in horizontal meridian of retina has no significant for myopia
progression. However, the question still remains with regards to the role
of peripheral refraction in a wide area of retina (PRWR). The present
report describes baseline data of a longitudinal study aiming to illustrate
this question.
Methods: A group of 82 emmetropic children (age: 12.3±2.1 years) with
central refraction (-0.03±0.28D) were included in the study. The PRWR in
central horizontal 60° visual filed (VF) as well as vertical 20° in superior
VF and 16° in inferior VF were measured under cycloplegia by a
laboratory prototype wavefront sensor. Data of relative PRWR were used
for producing 2D maps. The categories of SER of 2D maps were
determined by cluster analysis and then manually refined by visualizing
the topographies by 3 researchers successively.
Results: PRWR in these children present a homogeneous pattern in
general. Significant relative myopia defocus was observed in a wide
range of topside section of retina (-0.24±0.23 D in central superior 12°)
as well as a small hyperopic defocus zone in extreme temporal (22° to
30°) and inferior retina (8° to 16°). Four categories of PRWR were
observed: (1) flat type (73%), (2) bilateral hyperopic type (14%), (3) nasal
hyperopic type (9%), (4) temporal hyperopic type (5%).
Conclusion: We observed a homogeneous pattern of PRWR in our
samples. The detailed role of PRWR in myopia development needs
further investigation.
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Purpose: Many myopia control interventions induce specific aberrations
on the peripheral retina. Therefore, a detailed peripheral image quality
analysis for different refractive groups is essential. There are many
studies on peripheral ocular aberrations, but direct comparison between
them is often not straightforward.
Methods: This review offers a comprehensive analysis of findings from 16
recent publications on peripheral ocular image quality. The relative
peripheral refraction, horizontal astigmatism, and retinal image quality
(represented as modulation transfer functions) are reported within the
central 60° of the horizontal visual field. The sample consisted of over
2400 eyes (varied between analysis types) with about 60% emmetropes,
20% myopes, and 20% hypermetropes.
Results: Relative peripheral refraction is positive for myopes while being
negative for emmetropes and hypermetropes. Horizontal astigmatism did
not show any variation between the groups. With ideal foveal refractive
correction emmetropes on average have better image quality than
myopes; this difference decreases with eccentricity. Furthermore,
emmetropes have less symmetric MTF profiles than myopes in the
horizontal visual field.
Conclusions: The differences in peripheral image quality for myopes
compared to emmetropes may be important for improving optical myopia
control interventions.
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Distribution of Ocular Biometry and its Relationship
to Cycloplegic Refraction in Young Adults: Anyang
University Students Eye Study (AUSES)

Yunyun Sun, Shifei Wei, Shiming Li, Ningli Wang
Beijing Tongren Hospital, Capital Medical University, China

Purpose: To investigate distributions of ocular biometry and its
associations with cycloplegic refraction in Chinese young adults.
Methods: A school-based study including 7971 undergraduates was
conducted in central China. Biometric parameters including axial
length(AL), anterior chamber depth(AD) and lens thickness(LT) were
obtained by an ocular biometry system. Corneal radius of curvature(CR),
vitreous chamber depth(VCD) and axial length to corneal radius
ratio(AL/CR) were calculated. Cycloplegic refraction (1% cyclopentolate)
was measured by an autorefractor with spherical equivalent refraction
(SE) calculated. Multiple linear regression analysis, Bland-Altman
analysis and ROC curves were applied in analyzing.
Results: Overall, mean value for AL, CR, AD, LT, VCD, AL/CR was
24.78±1.21mm, 7.79±0.27mm, 3.23±0.25mm, 3.47±0.18mm,
17.55±1.15mm and 3.18±0.15 respectively. AL/CR, AL, and VCD
correlated strongly with SE (r= -0.914, -0.755, -0.751). When AL/CR, LT,
AD and VCD were included in the multiple linear regression model,
92.1% of the variance in SE could be explained, with one unit increase in
AL/CR associated with -14.43D of SE. The difference between the
predicted SE and the actual value was 0.00±0.69D, and the area under
ROC curve was 0.979.
Conclusions: Cycloplegic refraction is strongest associated with AL/CR
than any biometric parameter alone. Variance in SE could be well
explained by ocular biometry.

Grant support
the Integration, translation and development on Ophthalmic technology
(Jingyiyan 2016-5), the Capital Health Research and Development of
Special (2016-4-2056) and the Major International (Regional) Joint
Research Project of the National Natural Science Foundation of China
(81120108007)
Conflicts of interest None

111

P-173

Analysis of Cycloplegic Autorefraction and Adverse
Drug Reactions of Tropicamide for Primary School
Students in Lincang City Yunnan Province

Ke Zheng

Eye & Ent Hospital of Fudan University, China
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Purpose: To determine refractive status in different nationalities of
primary school students in lincang, yunnan province, to compare the
difference of autorefraction before and after tropicamide, and to evaluate
the adverse reactions of tropicamide.
Methods: 102 students of grade 2 were randomly selected. Students
refractive status was measured before and after cycloplegia by
tropicamide using an autorefractor. The difference between sphere and
cylinder before and after cycloplegia was compared. The questionnaire
was taked to evaluate the occurrence of adverse reactions.
Results: Prevalence of myopia was 21.57%.Prevalence of myopia in han
people and ethnic minority was 31.03% and 9.09% respectively (P<0.05).
Before and after cycloplegia , there was significant difference in the
values of sphere (P < 0.05), but there was no significant difference in the
values of cylinder (P=0.79). There was a significant difference in the
value of sphere between han people and ethnic minority after cycloplegia
(P < 0.05), but there was no significant difference in the value of cylinder
between han people and ethnic minority after cycloplegia(P=0.63). After
cycloplegia by tropicaminde, eye pain(0.98%),dizziness(3.92%),nausea
(3.92%), distant blur (3.92%),photophobia (48.04%) and near blur
(59.80%) occurred respectively.
Conclusions: The prevalence of myopia was high in grade two students,
the value of spherical lens could be determined effectively by
cycloplegia.The adverse reaction of tropicamide eye drops should be
paid attention to in campus screening.
Grant support None
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Inheritance of Peripheral Refraction Profiles

Dibyendu Pusti1, Antonio Benito1, Juan Jose MadridValero2, Juan Ramon Ordonana2, Pablo Artal1

1. Laboratorio de Optica, Universidad de Murcia, Murcia, Spain;
2. Murcia Twin Registry, Area of Psychobiology, Universidad de Murcia,
Murcia, Spain
Purpose: To understand the inheritance of peripheral optics in the human
eye, especially the peripheral refractive error distribution in a sample of
young twins.
Methods: 54 Monozygotic (MZ) and 46 Dizygotic (DZ) couples (21.38 ±
3.4 years) were included. Open-view peripheral Hartmann-Shack wavefront sensor was used for measuring the spherical equivalent (SE) across
70 degrees in the horizontal retina. A reference profile of relative
peripheral SE was obtained by averaging the data for each angle using
the whole sample (n=200 eyes). Then the difference between the actual
profile and the reference profile was calculated using root-mean-square
error (RMSE) for each subject. Individual nasal-temporal refractive profile
asymmetry (RMSE_ASY) was also obtained.
Results: The mean SE at the line-of-sight was -1.99 ± 2.00 D (+1.75 to 7.00 D) in MZ and -2.23 ± 2.11 D (0 to -9.75 D) in DZ couples, with a
similar intraclass correlation coefficient (ICC; MZ=0.79; DZ=0.69).
However, while comparing the RMSE, ICC was greater in MZ (0.59) than
in DZ (0.16) twins. RMSE_ASY also revealed higher ICC in MZ twins
(MZ=0.67; DZ=0.02).
Conclusion: MZ siblings showed higher resemblance in peripheral
refraction than DZ couples, signifying that the variance in peripheral
refraction through a large area is genetically influenced.
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In-phase Diurnal Variation In Melatonin and
Crystalline Lens Thickness

Rigmor C. Baraas, Nickolai G. Nilsen, Hilde R. Pedersen,
Lene A. Hagen, Stuart J. Gilson
University of South-Eastern Norway, Norway

Changes in melatonin levels and crystalline lens thickness in the morning
and evening were investigated around winter solstice in healthy students
(5 myopes, 19 non-myopes, aged 17?23 yrs) living at 60° latitude North
(less than 8.5 daylight hours).
Crystalline lens thickness (LT, IOLMaster 700) was measured at 9
epochs: 1 hour post habitual wake up time (HWUT); 4 hours post HWUT;
in the afternoon (AF); every hour from 4 hours prior to habitual sleep time
(HST) until 1 hour post HST. HWUT and HST were confirmed with
Actigraph GT3X in the preceeding week. Lab light levels were below 20
lux. Saliva samples were collected in the morning and at all time points in
the evening. Participants refrained from consumption of beverage/food
known to affect melatonin (Mel) levels. They did not engage in near work
all evening. They viewed a movie at 5 m distance for 15 minutes prior to
each epoch. The 17-hour diurnal profiles of melatonin [pg/mL] and
crystalline lens thickness [um] were calculated treating AF as baseline.
Diurnal profiles of Mel and LT were in-phase following a sinusoidal
pattern being highest and thickest at HST+1 hour. The relationship
between Mel and LT was well fitted with a log function (r2=0.99,
RMS=1.3). When comparing myopes with non-myopes, however, the
slopes were considerably different (2.6 vs. 11.4).
The apparent dose-response relationship between Mel and LT may be
important for coordinated eye growth, protecting against myopia by
compensating for other known diurnal ocular structural changes to
maintain a focused image on the retina during day and night.
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The Indian Myopia Exploratory Study (TIMES) - An
Overview of Myopia Scenario in India

Pavan Kumar Verkicharla, Rohit Dhakal, Vijay
Yelagondula, Priyanka Kammari, Kiran Vupparaboina,
Anthony Das, Abhilash Marupally

Myopia Lab, Prof. Brien Holden Eye Research Centre, L V Prasad Eye
Institute, India
Purpose: Considering the role of ethnicity on myopiogenesis, patterns of
pathologic lesions, myopia progression, peripheral refraction and scleral
thickness profile in Indian myopes was investigated.
Methods: This abstract is an amalgamation of 4 projects conducted
under an umbrella study - TIMES. Data from electronic medical records
29592 individuals were analyzed to determine prevalence of pathologic
myopia lesions and 6984 myopes for annual myopia progression.
Peripheral refraction and scleral thickness at different eccentricies was
determined via two prospective studies involving 204 and 95 young
adults.
Results: Prevalence of pathologic lesions was similar in different degrees
of myopia (2.5%; 2.3-2.7). Mean annual myopia progression was 0.51±0.02D with 23% of the children showing myopia progression of
>1D/year. There was relative peripheral hyperopia along temporal retina
and relative peripheral myopia along nasal retina (+0.75±0.20D vs 0.50±0.020D at 30°, P<0.001). A significant supero-inferior asymmetry
was noted in anterior scleral thickness (475±44µ vs 605±43µ, p<0.001)
with inferior scleral thickness decreasing with severity of myopia.
Conclusion: The annual myopia progression and prevalence of
pathologic myopia lesions in Indians is comparable to that of Chinese
and Caucasians. Asymmetrical differences in peripheral refraction and
scleral thickness could be indicative of an “asymmetrical expansion”“
model for myopia.
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Potential Economic Costs of Myopia and Myopia
Control for Families: Preliminary Results from The
Pilot Study

Tina Jinxiao Lian, Jason So, Sarah McGhee, Rita Sum,
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Quality of Life between Low and High Myopic
Presbyopes using Single Vision and Progressive
Lens Correction

Adeline Yang1, Yee Ling Wong1, Siying Lim3, Anna Yeo2
1. R&D AMERA Vision Sciences, Essilor International, Singapore;
2. Education & Professional Services, Essilor AMERA, Singapore;
3. School of chemical and Life Sciences, Optometry, Singapore
Polytechnic, Singapore

Purpose: To evaluate the impact of myopia and presbyopia on visionrelated quality of life (QOL) using the Refractive Status and Vision Profile
(RSVP) questionnaire.
Methods: Subjects, aged 40-70 years old, with both myopia and
presbyopia were recruited. Myopia and high myopia was defined as
spherical equivalent (SE) between -0.50 to -4.75 diopters (D) and SE
worse than -4.75 D, respectively. The RSVP questionnaire was
conducted. Rasch analysis was performed on five subscales
(Perception, Expectation, Functionality, Symptoms, and Problems with
glasses).
Results: High myopic presbyopes had significantly lower overall QOL
than low myopic presbyopes (p < 0.001). Compared to low myopic
presbyopes, high myopic presbyopes had significantly poorer
functionality with glasses and poorer functionality without glasses (p =
0.018 and p = 0.045, respectively). High myopic presbyopes (N = 39),
those who wore PAL (N = 25) had significantly better scores for the
perception subscale (p = 0.029) than those who wore SVD (N = 14). In
low myopic presbyopes (N = 102), QOL was not significantly different
between those who wore PAL and SVD.
Conclusions: High myopic presbyopes reported lower vision-related QOL
than low myopic presbyopes, in particular, worse functionality with and
without glasses. Among high myopic presbyopes, PAL wearers reported
better QOL for perception.
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Factors that Influence Refractive Changes in the
First Year of Myopia Development in Premature
Infants

Jianbo Mao

Eye Hospital of Wenzhou Medical University, China
Purpose: To study the development of refractive status from 36 weeks to
one year of postmenstrual age, and to identify factors that contribute to
development of myopia, including gender, birth weight (BW), gestational
age(GA) and retinopathy of prematurity (ROP).
Methods: Premature infants underwent full cycloplegic retinoscopy at
36,38, 40, 42, 44, 46, 48 weeks, 3, 6, 9 and 12 months of PA.The infants
were grouped by gender, birth weight, gestational age and the severity
of ROP to evaluate the correlation with refractive status at each PA.
Results: A total of 942 infants were recruited in this study. A total of 2716
readings were obtained. Refractive state had a hyperopic shift until 46
weeks of postmenstrual age (r = 0.42, P < 0.0001). After that, the mean
spherical equivalent (SE) gradually declined (r = -0.30, P < 0.0001). Boys
had lower hyperopia than girls at nine months (t = 3.10, P = 0.003) and
one year (t = 3.34, P = 0.001) of postmenstrual age. . Premature infants
with severe ROP were less hyperopic than those without it at every
postmenstrual age, and the average SE differed significantly at one year
of postmenstrual age (t = 2.60, P = 0.011).
Conclusions: Different gender, birth weight, gestational age and ROP did
not affect the overall development of refractive status. Females may have
higher hyperopia at nine months of postmenstrual age. Birth weight and
gestational age had little effect on change of refractive status. Severe
ROP was an important contributing factor in myopia progression, which
may be related to the treatment required.

Grant support None
Conflicts of interest None

Poster Presentation Abstracts

Purpose: The aim of this study is to estimate the economic costs to
families with children who have myopia
Methods: Parents of children with myopia who attended the Optometry
Clinic of The Hong Kong Polytechnic University were recruited. The
parents were invited to complete a costing questionnaire by face to face
interview. The average cost of myopia per subject per year was
estimated based on the following cost items: 1) cost spent on spectacles
and/or contact lenses, 2) costs associated with myopia control, 3) costs
of general optometric visits, and 4) transport and time costs due to these
visits. The number of siblings with myopia in the family was further used
to calculate the average cost of myopia per family per month.
Results: A total of 48 out of 52 parents recruited completed the
questionnaire. The average monthly family income was HK$54,889 and
35% of the children received myopia control. The average myopia cost
per child per year was estimated to be HK$4,572. By further considering
the number of siblings having myopia, it cost HK$453 per family per
month . Among children who received myopia control, the average cost
of myopia control per child per year was estimated to be HK$7,000,
equivalent to HK$583 per child per month.
Conclusions: Although the cost of myopia may not be substantial
financial burden to our pilot group, this would potentially impose
consideration economic burden to lower income families and raises the
issue of health equity especially with regard to myopia control.
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Association between Refractive Error and the
Intrinsically Photosensitive Retinal Ganglion Cells
(IpRGC) Driven Pupil Response in Young Adult Humans

Ranjay Chakraborty1, Henry Kricancic2, Michael J. Collins2,
Daniel Moderiano1, Brett Davis2, David Alonso-Caneiro2,
Fan Yi2

1. Flinders University, Optometry and Vision Science, Australia;
2. Queensland University of Technology, Contact Lens and Visual Optics
Laboratory, Australia

Purpose: ipRGCs signal environmental light, with axons projected to the
midbrain to control pupil size and circadian rhythms. Post-illumination
pupil response (PIPR), a sustained pupil constriction after short
wavelength light stimulation is an indirect measure of ipRGC activity.
Here, we measured the PIPR in young adults with different refractive
errors using a custom-made optical system.
Methods: The optical system was based on IOVS. 2010; 51: 2764-69.
PIPR was measured on young myopic (-3.52 ± 1.73 D, n=17) and
emmetropic (+0.15 ± 0.31 D, n=17) participants (mean age, 24.31 ± 0.88
years). The right eye was dilated and presented with long wavelength
(red, 625 nm, 2.77 x 1014 photons/cm2/s) and short wavelength (blue, 470
nm, 3.17 x 1014 photons/cm2/s) 1s and 5s pulses of light, and the
consensual response was measured in the left eye for 60s following light
offset. The 6s and 30s PIPR and early and late area under the curve
(AUC) were calculated.
Results: For all subjects, the 6s and 30s PIPR were significantly lower
(p<0.001), and early and late AUC were significantly larger with blue light
compared to red light (p<0.001), suggesting a strong ipRGC response.
However, PIPR metrics were not different between myopes and
emmetropes.
Conclusions: Similar to previous studies, we found no effect of refractive
error upon PIPR.
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Foveal Photostress Testing: Measuring Recovery
Time in Patient with High Myopia

Andrey Gilya, Irina Verlan, Igor Kornilovskii
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Purpose:To evaluate the foveal function with preliminary photostress
stimulation combined with short-wavelength automated perimetry
(SWAP), and to study threshold and recovery data for emmetropic
population in comparison with high myopic patients.
Methods:In our prospective study, 14 adoloscent and adult emmetropic
subjects (7 men and 7 women aged 15-33 years) with no ocular disease
and 15 adoloscent and adult subjects (7 men and 8 women aged 15-33
years) with high myopia with no other ophthalmoscopic abnormalities
underwent foveal threshold testing using SWAP. Baseline values and
recovery time after photostress were measured.Baseline measurements
were compared with threshold sensitivity after photostress at 1, 2, 3, 6,
10 minutes.
Results:The initial foveal sensitivity in patients with high myopia was
statistically significantly decreased (p=0.002). Mean foveal sensitivities
were reduced from 37.42 db to 31.05 db after photostress stimulation in
emmetropic patients, and 32.14 db to 22.81 db in patients with high
myopia, representing an average sensitivity reduction of 17% and 29%
respectively. The mean recovery time to baseline sensitivity was 3.26 and
5.47 minutes in emmetropic and in patients with high myopia
respectively.
Conclusions:The obtained data showed statistically significant difference
in baseline foveal threshold sensitivity in emmetropic patients in
comparison with high myopic patients. We noticed the significant
increase of the mean recovery time to baseline sensitivity using
preliminary photostress stimulation with SWAP in high myopic patients.
Grant support None
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The Predictability of Intraocular Lens Power
Calculation Formulae in Congenital Cataract
according to the Age of Implantation

Jeong Hun Kim1,2, Byung Joo Lee2, Jin Hyoung Kim2, Sang
Mok Lee3

Rigid Gas Permeable Contact Lenses for the
Treatment of Pediatric Cataracts in China

Xiaoxiao Zhang, Junwen Zeng, Xiao Yan, Dongmei Cui,
Shiyi Li, Zhouyue Li
Zhongshan Ophthalmic Center, China

Purpose: To investigate the effectiveness and safety of rigid gaspermeable contact lenses (RGP CLs) in the visual rehabilitation of
unilateral aphakic children in China.
Methods: Records of 52 children (52 eyes) with RGP CLs to unilateral
aphakia between 2014 and 2019 were evaluated. Refractive status was
assessed by standard retinoscopy. The original base curves (BC) and
diameter were determined by keratometric readings and fluorescein
pattern under sedation. The fit characteristics and adverse events were
also evaluated.
Results: The median age was 9.0 months (interquartile range, 5.25 to
13.0 months). The final mean logMAR visual acuity (VA) of the treated
eyes was 1.2±0.7 for 12 patients who cooperated in visual assessments
and 6 out of these subjects had a VA of better than 1.0 logMAR. The
proportion of treated eyes which could be recorded the visual results
increased significantly after RGP CLs intervention (P<0.001). The mean
power and BC and diameter of the initial RGP CLs were 25.46±4.83D,
7.57±0.40mm and 9.48±0.23 mm respectively. Lens adjustments took
about every 3 months before 1 years old and about every 5 months after
then (P=0.024). There was no severe lens-related adverse event
occurred.
Conclusions: RGP contact lenses provide an effective and safe
alternative method for visual rehabilitation in pediatric aphakia.

Grant support
Science and Technology Planning Project of Guangzhou
(201803010111) China
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Unintended Changes in Ocular Biometric
Parameters during a 6-months Follow-up Period
after Myopic FS-LASIK and SMILE

FangJun Bao1, JunJie Wang1, QinMei Wang1, XiaoBo
Zheng1, Ahmed Elsheikh2

1. Seoul National University, Korea; 2. Seoul National University Hospital;
3. Hangil Eye Hospital, Korea

1. Eye Hospital, WenZhou Medical University, China; 2. School of
Engineering, University of Liverpool, UK

Purpose: To analyze the predictability of diverse intraocular lens (IOL)
power calculation formulae in pediatric patients with congenital cataract
Methods: We retrospectively reviewed the medical record of794 eyes
who underwent uncomplicated IOL implantation surgery for congenital
cataract before 18 years of age. Prediction error (PE) and absolute
prediction error (APE) was calculated using SRK II, SRK T and Hoffer Q
formulae. The PE and APE calculated from each formula was compared
according to age groups: 0-2 year, 3-5 year, 6-10 year, and 11-18 year.
Results: For every formulae, the mean PE shows positive value during the
first 5 years of age and then converge to zero according to age
increases. Both SRK II and SRK T provided the smallest mean APE in 0-2
year group, and SRK II gave the smallest one in 3-5 year group.
Conclusion: Congenital cataract patients who underwent IOL
implantation during the first 5 years of age tends to show relatively large
APE. Among the 3 formulae evaluated in our study, SRK II consistently
provides the best predictive result in these patients.

PURPOSE: To evaluate unintended changes in ocular biometric
parameters over a 6-months follow-up period after myopic FS-LASIK and
SMILE.
METHODS: 156 consecutive myopic patients scheduled for FS-LASIK
and SMILE were included in this study. Central corneal thickness (CCT),
mean corneal curvature of posterior surface (Kpm), internal anterior
chamber depth (IACD), crystalline lens thickness (LT), vitreous chamber
depth (VCD), length from anterior apex of crystalline lens to retina (LV)
and the length from corneal endothelium to retina (ER) were evaluated
before and after surgery.
RESULTS: Both the FS-LASIK and SMILE groups (closely matched in
pre-surgery stage) experienced flatter Kpm, shallower IACD and larger
LT 1 week post-surgery (p< 0.01), and these changes were larger in FSLASIK than in SMILE group. During the 1 week to 6 months follow up
period, Kpm, IACD, LT, LV and ER remained stable unlike CCT which
increased significantly (p< 0.05), more in the FS-LASIK group.
CONCLUSIONS: After myopic corneal refractive surgery, the posterior
corneal surface becomes flatter and shifts posteriorly. As a result, the
anterior chamber depth decreases significantly by more than the
corresponding increase in crystalline lens thickness. These effects were
greater in patients undergoing FS-LASIK than in SMILE, and the latter
showed more consistent and stable changes than the former.

Grant support None
Conflicts of interest None
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特別セッション

9 月 15 日（日）13:45-17:15

「小児の近視ー診断と治療ー」
オーガナイザー

東
大野
南雲

範行（国立成育医療研究センター/日本小児眼科学会理事長）
京子（医科歯科大/日本近視学会理事長）
幹（井上眼科病院/日本視能訓練士協会会長）

基調講演；小児の近視を理解するための基礎知識
座長

東
南雲

13:45-14:40

範行（国立成育医療研究センター）
幹（井上眼科病院）

小児の近視を理解するための基礎知識 -疫学編演者

川崎

良（大阪大）

演者

大野

京子（医科歯科大）

演者

横井

多恵（医科歯科大）

近視の定義・診断基準
近視の遺伝と環境因子

教育セミナー 1；小児の近視の検査方法
座長

生野
福下

恭司（いくの眼科、大阪大、金沢大）
公子（烏山眼科医院）

小児近視の検査と診断
演者

杉山

演者

南雲

能子（金沢大）

小児の近視の診断と眼鏡処方

屈折検査の留意点

幹（井上眼科病院）

教育セミナー 2；小児の近視の屈折矯正法
座長

14:40-15:10

長谷部
南雲

15:10-15:45

聡（川崎医大）
幹（井上眼科病院）
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小児の近視における眼鏡処方
演者

福下

演者

富田

公子（烏山眼科医院）

眼鏡処方の実際（ケーススタディ）

香（平和眼科）

教育セミナー 3；小児の近視の進行抑制
座長

杉山
平岡

15:45-16:45

能子（金沢大）
孝浩（筑波大）

オルソケラトロジーによる近視進行抑制
演者

平岡

孝浩（筑波大）

演者

長谷部

演者

西山

友貴（医科歯科大）

演者

生野

恭司（いくの眼科、大阪大、金沢大）

光学的近視予防研究にみられるパラダイムシフト
低濃度アトロピン
未来の近視治療法

聡（川崎医大）

総合討論；小児の近視の治療を考える座談会
座長
パネリスト

生野 恭司（いくの眼科、大阪大、金沢大）
三橋 俊文（筑波大）
東
範行（国立成育医療研究センター）
大野 京子（医科歯科大）
長谷部 聡（川崎医大）
平岡 孝浩（筑波大）
横井 多恵（医科歯科大）

16:45-17:15
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基調講演；小児の近視を理解するための基礎知識

基調1

小児の近視を理解するための基礎知識 -疫学編川崎
1997年
2006年
2007年
2008年
2013年
2015年
2017年

良（大阪大学）

山形大学医学部眼科学講座 助手
Dana Center for Preventive Ophthalmology, Johns Hopkins University Wilmer Eye Institutes 客員研究員
Centre for Eye Research Australia, University of Melbourne 研究員フェロー
Royal Victorian Eye and Ear Hospital 網膜フェロー
山形大学大学院医学系研究科公衆衛生学講座・テニュアトラック 助教
同 准教授
大阪大学大学院医学系研究科視覚情報制御学寄附講座（現職）

我が国を含む東アジア諸国では小児から他の地域に比べても近視の頻度が高いことが知られている。東アジア諸国では近視有
病率が既に高止まりの状態にある可能性もある。全世界的に近視は若い世代でより高くなりつつある傾向にあると考えられてお
り、このような近視の増加は「myopia boom」として注目されている。近視有病者は 2020 年までには世界人口の約１/３(約 25 億
人)、2050 年までには世界人口の約 1/2(約 50 億人)に上るとも推計されている。東アジア諸国でなぜ近視の頻度が高いのか、そし
てなぜ世界的に近視が増えているのかの明確な理由はいまだ明らかではないが、遺伝的素因、社会環境要因、そして生活習慣な
ど様々な関連要因の報告がある。このような要因を明らかにするために、まずは基本的な記述統計がますます重要性を増してい
ると考える。本講演では小児の近視を理解するために、これまでの疫学的な知見を概説する。また、我が国の学校健診における
視力検査データから、今後我が国の小児期の近視の有病率がどのように推移するのか考察したい。
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基調2

近視の定義・診断基準
大野
1987年
1990年
1997年
1998年
2005年
2014年

京子（東京医科歯科大学）

横浜市立大学医学部卒業
東京医科歯科大学眼科
東京医科歯科大学眼科 講師
文部省在外研究員（Johns Hopkins大学）
東京医科歯科大学医歯学総合研究科 助教授（現 准教授）
東京医科歯科大学医歯学総合研究科眼科学分野 教授
現在に至る

近視とは、遠点が眼前有限距離に遠点がある状態であり、言い換えると、
「眼球の形が前後方向に長くなって、目の中に入った
光線がピントが合う位置が網膜より前になっている状態」である。無調節状態の近視度数が 0.5D 以上が近視である。
近視の分類には、1）程度による分類と 2）単純近視か病的近視か、がある。1）の程度分類では、3 学会における協議のもと、
弱度近視；-0.5D 以上-3.0D 未満の近視、中等度近視；-3.0D 以上-6.0D 未満の近視、強度近視；-6.0D 以上と定めた。本定義は、
International Myopia Institute から提唱された定義とも合致し国際的整合性がある。つぎに、2）単純近視か病的近視か、の分類
については、病的近視は単純近視と異なり、矯正視力の低下など視機能障害を伴い、失明の原因となる近視である。病的近視の
定義は、
「びまん性網膜脈絡膜以上の萎縮性変化（特に乳頭耳側）もしくは後部ぶどう腫を有する近視（屈折度数は問わず）」で
ある。これは、後部ぶどう腫は近視の度数が強くない症例にも生じることがあるためである。最後に、近視の発症時期による分
類もあり、厚生省研究班の定義では、5 歳以下で-4.0D 以上の近視を先天性近視と定義している。本講演では、近視の定義と診断
基準について最新の知見を交えながら紹介する。
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基調3

近視の遺伝と環境因子
横井
2004年
2009年
2013年
2015年
2018年
2019年

金沢大学医学部卒業
東京医科歯科大学眼科入局
川口市立医療センター眼科 医長
東京医科歯科大学眼科 助教
米国ハーバード大学マサチューセッツ眼科耳鼻科病院
東京医科歯科大学眼科 学部内講師

多恵（東京医科歯科大学）

網膜フェロー

近視には単一遺伝と多因子遺伝のものがあるが、大多数の一般的な近視は多因子疾患に属すと考えられており、その発症と進
行には、遺伝因子である近視感受性遺伝子と、教育や屋外活動などの環境因子が密接に関連する。遺伝子解析に関しては、初期
の家系を対象とした連鎖解析や、候補遺伝子を対象とした関連解析、これらに引き続くゲノムワイド関連解析の成果により、近
視感受性遺伝子が次々と報告されてきた。しかし遺伝要因だけでは、近視が世界規模で爆発的に増加する理由を説明することは
不可能である。ゲノムワイド関連解析による既知の近視感受性遺伝子を用いた SNP 遺伝率の解析では、ヨーロッパ人集団におけ
る近視の表現型分散全体の 21％を説明できても、アジア人集団では僅か 5%を説明するのみであった。
近代化による都市化、受験競争の高まり、携帯ゲーム機・タブレットなどの電子末端機器を使用する児童や、屋外で過ごす時
間の少ない児童の増加など、近視になりやすい環境条件が整った集団では、遺伝よりも環境がはるかに大きな影響を持つと考え
らる。近年は、環境が与える影響を明らかとするために、遺伝因子と環境因子の相互作用に関する研究や、環境因子による遺伝
子発現制御機構であるエピジェネティクス、特に DNA メチル化による遺伝子発現制御機構の知見などが、近視分野でも報告さ
れている。
本公演では、近視の遺伝と環境に関する最新の知見を概説するが、これらの新知見は、近視の発症と進行に関する機序を解明
し、新たな治療戦略を立てる上で、重要な手がかりを与えてくれるものと期待される。
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教育セミナー 1；小児の近視の検査方法

教育1-1

小児近視の検査と診断
杉山
1988年
1988年
1990年
1991年
1993年
2003年
2005年

能子（金沢大学）

滋賀医科大学卒業
滋賀医科大学眼科 研修医
公立甲賀病院
滋賀医科大学眼科 助手
滋賀県立小児保健医療センター眼科
川崎医療福祉大学感覚矯正学科 教授
金沢大学眼科

小児期は成長により眼球の形状が変化し、視機能も発達する。小児の単純近視は、屈折矯正により良好な視力が得られる。近
視を診断するために屈折検査は必須であるが、小児では調節の介入を常に念頭に置かなければならず、調節麻痺下での屈折検査
が重要となる。調節麻痺薬にはアトロピン硫酸塩とシクロペントラート塩酸塩があり、点眼方法、作用時間、効果持続時間、副
作用が異なるので、年齢、斜視の有無、全身状態等により、適切に選択する必要がある。また、年少児では他覚的屈折検査が主
となり、検査機器にはオートレフラクトメータ、フォトレフラクタ、検影法などがある。自覚的屈折検査は、検眼枠を 30 分以上
装用することができ、見え方をしっかり答えることができる就学以降の児に用いることが多い。自覚的屈折検査での調節介入を
除く方法として雲霧法が用いられる。
近視の進行の評価として、眼軸長、眼底写真を定期的に記録しておく。また、光干渉断層計では網膜の厚みや視神経乳頭の形
態を評価することが可能である。単純近視と鑑別すべき疾患として、斜視弱視、屈折異常弱視、不同視弱視、調節痙攣などがあ
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る。

教育1-2

小児の近視の診断と眼鏡処方
屈折検査の留意点
南雲
1986年
1986年
2008年
2010年
2016年

幹（井上眼科病院）

国立大阪病院付属視能訓練士学院卒業
医療法人社団 済安堂 井上眼科病院入職
現在、診療技術部 部長 、認定視能訓練士
公益社団法人 日本視能訓練士協会 学術部理事
同協会 学術部常務理事
同協会 会長
現在に至る

小児における視力および屈折検査では、視機能の発達段階にあることを頭に置き、一人ひとりに合わせた検査をおこなうこと
が大切である。特に小児の場合、成人とは異なり調節力も非常に強いため、自覚的屈折検査では雲務法を用い調節の介入を最小
限に防ぐことが検査の基本である。またオートレフラクトメータを用いた他覚的屈折検査では器械近視などの調節要素も介入し
やすく調節麻痺薬を用いた正確な屈折値の測定も必須である。
小児における自覚的屈折検査では、集中力も限られ自覚的な応答が難しく信頼性の低いことも多く、検査中、眼を細めていな
いか等患児の様子をしっかり観察し、飽きさせないように声かけなどの配慮を要する。3 歳になればランドルト環を用いた検査
は可能となるが、読み分け困難の影響が出ないよう、8 歳くらいまでは字ひとつ視標を用いるのが望ましい。
また日常臨床では「遠くが見えにくい」という主訴で受診する小児の中には、近視以外に器質的疾患、弱視、心因性視力障害、
調節障害などが含まれることもある。自覚的な屈折検査で矯正視力が出にくい場合には調節麻痺薬を使用した検査を行い、さら
に注意して器質的な疾患を除外することが重要となる。
今回は小児の近視の診断と適切な眼鏡処方のための鍵となる視力および屈折検査の注意点・検査のポイントについて述べる。
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教育セミナー 2；小児の近視の屈折矯正法

教育2-1

小児の近視における眼鏡処方
福下
1974年
1974年
1974年
1981年
1983年0
1984年

公子（烏山眼科医院）

東京女子医科大学医学部卒業
東京医科歯科大学医学部眼科学教室入局
東京医科歯科大学医学部 助手
東京医科歯科大学医学部 講師
茨城県厚生連取手協同病院眼科 科長
烏山眼科医院開設、院長、現在に至る
現在 （公社）東京都眼科医会 会長
（公社）東京都医師会学校医会 副会長
日本小児眼科学会 名誉会員

視機能が発育途上にある小児の眼鏡処方の目的は、視力補正のほかに、近視の進行予防、弱視の治療および予防等がある。
近視と診断された小児が眼鏡装用を開始するための適切な時期および屈折度数について検討する。
近視の多くは学童期から発症するが、自治体が実施している 3 歳児健診や就学時健診において、近視が初めて指摘される場合
もある。小学校入学後の定期視力検査を含めて、これらの視力および屈折検査後の事後措置として、眼科医がすべき対応をのべ
る。
近視は近見視力が良いので、乳幼児期には不同視でなければ眼鏡装用を急ぐ必要はなく、視機能の経過観察を行うのがよい。
学童期になると、教室内の見え方を考慮し、眼鏡装用が必要になってくる。学童期に発症する近視は徐々に進行する。裸眼視力
の程度と近視の程度は必ずしも一致しないが、屈折度が−2D を超えたら眼鏡処方を行うのがよい。
視力および屈折度は動揺があるので、本人の体調や環境に配慮するなど、眼鏡処方をする上での留意事項も示す。

教育2-2

眼鏡処方の実際（ケーススタディ）
富田
1980年

2009年より
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香（平和眼科）

慶應義塾大学医学部卒業
国立東京第二病院眼科（現 国立病院機構東京医療センター）、
国立小児病院眼科（現 国立成育医療研究センター）、北里研究所病院眼科を経て
1987年より平和眼科
杏林大医学部 非常勤講師
小児眼科、特に様々な障害を持った子どもの視覚に対する支援を中心に活動している。

近年世界的に近視人口が増えており、小児に対し以前より早い時期から眼鏡を処方する機会が増加していると感じている眼科
医は多いと思う。
幼児期に強い近視を認めた場合、何歳ならどのくらいの度数で処方するのか、また何に気をつけなければいけないのか。就学
に際して眼鏡が必要な場合いつから掛けさせるか。近視が進行してきて眼鏡度数を強めていかなければならない場合、一度にど
のくらい度数変更できるのか。近視だけでなく乱視も増えていることが明らかな場合、近視度数の変更との兼ね合いはどうする
のか。近視性不同視の場合どのように処方するのか、また何に気をつけたら良いのか。学童期に強度近視になってきた場合、眼
鏡の調整はどうするのか。コンタクトレンズと眼鏡を併用する場合は何に気をつけるのか。間欠性外斜視との合併がみられる場
合の眼鏡処方はどうするのか。など、近視に対する眼鏡処方は簡単なようで、細かい点に悩む例は実際少なくない。また小児で
は発達に伴う瞳孔間距離の拡大があり、瞳孔間距離の正確な測定も眼鏡処方時の大切なポイントとなる。
弱視を防ぎ、子どもの生活の質をより良いものにするため、どのような眼鏡処方が良いのか、今までの経験から得たこと、感
じていることなどをできるだけ具体的にお伝えできればと思う。
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教育3-1

オルソケラトロジーによる近視進行抑制
平岡
1993年
1999年
2002年
2005年

筑波大学医学専門群卒業
茨城西南医療センター病院眼科
筑波大学臨床医学系眼科 助手
筑波大学医学医療系眼科 講師

孝浩（筑波大学）

科長

国際的にはオルソケラトロジーの最もよい適応は学童と考えられており、近視進行抑制を目的とした処方が主流である。新た
な学術論文も続々と報告され、近視進行抑制効果のエビデンスは着実に積み上げられている。近視度数や乱視度数に関しても
徐々に適応が拡大しており、7 年・10 年といった長期経過における有用性・安全性も近年報告された。また急激な近視進行を抑
えるためには治療開始年齢を早めたほうがよいということも分かってきた。このような背景のなか本邦でもガイドラインが改訂
され約 1 年半が経過するが、学童への処方数が明らかに増加している。さらに 7 年、10 年といった長期経過の有効性や安全性に
関しても報告されるようになった。そして複数の研究結果に基づき、十分な有効性と安全性が担保されたとして、2019 年 5 月に
Menicon BLOOM™が世界初の Myopia Control Management System（近視進行抑制用 OK）として CE マークを取得するに至っ
た。

特
別
セ
ッ
シ
ョ
ン

併用療法に関しても研究が進んでおり、低濃度アトロピン点眼と併用することにより相加的な眼軸長伸長抑制効果が得られる
ことが確認された。今後、近視進行抑制法の中心的な役割を担いながら益々普及していくと予測される。
本講演では既報をレビューするとともに今後の展望についても触れてみたい。

教育3-2

光学的近視予防研究にみられるパラダイムシフト
長谷部
1985年
1991年
1996年
1998年
1999年
2013年

聡（川崎医科大学）

鳥取大学医学部卒業
岡山大学医学部大学院修了
岡山大学医学部附属病院眼科 講師
University of California Berkeley, Vision Science Group留学
Johns Hopkins Hospital, Wilmer Eye Institute留学
川崎医科大学眼科2 教授
現在に至る

小児の近視予防研究において異なる研究分野をまたぐ共通ディシプリンとして眼軸長の視覚制御(visual regulation of axial
length)が挙げられる。すなわち、クリアな網膜像は眼軸長伸展の停止信号となり、逆に網膜像のボケは眼軸長が過伸展させ、近
視化を促すとする考えである。
二重焦点眼鏡、累進屈折力眼鏡、特殊非球面眼鏡、多焦点コンタクトレンズ、Ortho-K 等、初期の光学的近視予防研究はいず
れも中心窩ないし周辺部網膜において、像のボケを取り除くことが主眼であった。しかし日常生活においては、視点移動や調節
変動により網膜局所における網膜像のボケはダイナミックに変動している(Flitcroft)。このため、光学的治療法は一部を除き、統
計学的には有意であるが、臨床的治療法としては不十分な、限定的な治療効果しか得られなかった。
近年 defocus incorporated multiple segments (DIMS)レンズ(Hoya)を始め網膜上のフォーカスとは別に意図的に網膜前方への
デフォーカスを組み込む光学系により、眼軸長の視覚制御を機能不全に持ち込む方法論が登場し、成功しつつあるように見える。
こうした光学的予防研究に見られるパラダイムシフトについてお話ししたい。
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教育3-3

低濃度アトロピン
西山
2009年
2009年

友貴（東京医科歯科大学）

浦和専門学校視能訓練士科卒業
東京医科歯科大学眼科 視能訓練士
現在に至る

アトロピンは「近視進行を遅らせる最も有効な治療法」であると報告されている。アトロピンの近視進行抑制の作用機序は調
節麻痺作用によるものではなく、網膜や脈絡膜内のムスカリン受容体に直接作用して眼軸長の伸長を抑制するものと考えられて
いるが、未だ不明な点もある。1%アトロピンの近視進行抑制効果は昔から多く報告されていたが、羞明や近見障害など副作用の
問題から臨床応用は困難であった。
しかし 2012 年に 0.01%、0.1%、0.5%のアトロピンを比較した ATOM2 study で、0.01％アトロピンでも 2 年間で約 60％の近
視進行抑制効果がみられ、さらに副作用もほとんどみられないという報告がされ、0.01%アトロピンの使用が急速に普及した。
さらに 2019 年に 0.01％、0.025％、0.05%のアトロピンとプラセボ群を比較した LAMP study が報告された。この研究では濃
度依的効果が 0.05％で最も有効であると報告した。0.01％アトロピンの近視進行抑制効果は、屈折度数では効果がみられたが、眼
軸長ではみられず、これは ATOM２ study でも同様の結果であった。また LAMP study の 0.05％アトロピンの有効性は ATOM2
study の 0.1％アトロピンに匹敵しており、低濃度アトロピンの有効性を決定するにはまだ多くの研究が必要であると思われる。
本講演では当院での 0.01％アトロピンの近視進行抑制効果の結果も合わせて、これまでの研究報告から、低濃度アトロピンの現
在、今後の展望について述べていきたい。

教育3-4

未来の近視治療法
生野
1990年
1992年
1997年
1997年
2000年
2007年
2014年
2015年
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恭司（いくの眼科、大阪大学、金沢大学）

大阪大学医学部卒業
国立大阪病院（現・国立病院機構大阪医療センター）
大阪大学医学部眼科 助手
米国Harvard大学Schepens 眼研究所留学
大阪大学医学部眼科 助手復職
同 講師
金沢大学医学部眼科 非常勤講師
いくの眼科院長、大阪大学招へい教授、金沢大学 臨床教授

本邦は近視人口が多く失明原因としても重要である。いったん強度近視になると、合併症の発症や抑制は困難で、重篤な視機
能障害をしばしばきたす。そのため学童期から始まる近視進行の抑制が、将来の失明を防ぐ上で重要である。
保険適応・非適応を別にして、臨床的には低濃度アトロピン点眼、オルソケラトロジーや多焦点コンタクトレンズ装用が主に
用いられるが、効果や汎用性、経済性という点で必ずしも満足のゆくものでない。
一方、実験的探索研究や臨床医の経験から近視抑制に働くと謳う薬剤・治療が星の数ほど報告されている。しかしながら、ヒ
トの近視メカニズムが不明で動物モデルのように単純な系でないことなどから、ほとんどの場合、臨床効果や安全性は甚だ疑問
で、慎重な解釈や検討が必要であろう。
エビデンスの低い研究結果を鵜呑みにした安易な近視抑制法の喧伝は慎むべきであるが、未来の治療を知ることは患者説明と
眼科医教育という面でも非常に重要である。本講演では、上記 3 つの主流的治療法とは別に、今後可能性のある治療を整理し、そ
の現状を報告する。
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