





THE PROBLEM

Who has this problem? e Children and children who become adults

N
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W enERais e eaiceks e |ifetime increased risk of vision impairment

N

e Their vision is equal or close to equal

e Their eyes are straight
e Their visual function is normal in both eyes

e QOL and anxiety re loss of vision are
addressed

How will I know this problem has been
solved?
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® Difference of 2 lines of vision (this

may be 6/3 and 6/4.8)*

®* An amblyogenic factor must be
present — strabismus or

anisometropia
Ly
®* An ABSENCE OF OTHER ORGANIC S

CAUSE — must rule out disease



PREVALENCE OF AMBLYOPIA

® 0.5-4% depending on study

Influence of prenatal environment and birth

parameters on amblyopia, strabismus, and location and source (ie school
anisometropia

screening vs hospital)

Gareth Lingham, MOrth,” David A. Mackey, MD, FRANZCO,” Paul G. Sanfilippo, PhD,*"
Jenny Mountain, MClinEpi,” Alex W. Hewitt, PhD, FRANZCO,*"*
John P. Newnham, MD, FRANZCOG," and Seyhan Yazar, PhD"

PURPOSE To report the prevalence of amblyopia, strabismus, and anisometropia in a youny adult In Pe r‘l‘h: ] 2 ] 0/0 (3.50/0 S‘I'r'q bism US'
poepulation at a single center in Australia and to investigate the underlying prenatal and
carly-life nsk factors. 0 o . ) ( )

METHODS Participants in the Raine Study have been followed from mid-gestation (n = 2,868 new- 2 '9 /0 and Sometro p 1a 2 Oyo
boms) to young adulthood. At age 20 years, 1,344 participants had a comprehensive eye
cxamination, including visual acuity and a detailed orthoptic assessment. Risk factors
were determined from medical records and questonnaires completed by the mothers ar
18 weeks” gestation. The main outcome measures were the proportions of participants
with amblyopia, esotropia, cxotropia, or anisometropia (defined as =1 D difference). 3

RESULTS Of the 1,125 white participants, 12 (1.1%) had amblyopia, 39 (3.5%) had strabismus, and RCI ine STU CI)’ 2 O 2 O: J AA P O S
33 (2.9%) had amsometropia. In mulovanable logiste regression, amblyopia was associ-
ated with a maternal history of pregnancy-induced hypertension (OR = 3.80; 95% CIL 3 ° =
1.19-12.13); esotropia, with lower gestational age (OR = 0.97; 95% CI, 0.95-0.97) and a 2 02 OI 24 '74 .€ ] 7
heavier placenta (OR = 1.02; 95% C1, 1.00-1.04); cxotropia, with a maternal history of




RISK FACTORS FOR DEVELOPING AMBLYOPIA

S'rabismus. CLINICAL AND EXPERIMEMNTAL
°

OPTOMETRY

®* Esotropia=>> Constant Exotropia >>
?Divergence Excess Exotropia??

Anisometropia
Amblyopia: prevalence, natural history,

functional effects and treatment

L L .

Prematurity, small birth-weight 4x
. . . - T T T e e A
increased risk of amblyopia Cln Exp Optam 2005, 8 6. 36575
Ann L Webber BAppSc (Hons} MSc Amblyopia, defined as poor vision due to abnormal visual experience early in life, affects
2 o Joanne Wood PhD approximately three per cent of the population and carries a projected lifetime risk of
Z Md Te dale] I SMO k N g School of Optometry, Queensland visual loss of at least 1.2 per cent. The presence of amblyopia or its risk factors, mainly
University of Technology, Brisbane, strabismus or refractive error, have been primary conditions targeted in childhood vision
Australia screenings. Continued support for such screenings requires evidence-based understand-
. ° . ing of the prevalence and natural history of amblyopia and its predisposing conditions,
F ami I y h | S'I'O I'y Of am b I )’O p 1a and proof that treatment is effective in the long term with minimal negative impact on

(1° degree relative)



RELATIONSHIP TO REFRACTIVE ERROR

* Hyperopia >+3.5 (13x risk of strabismus,
OX dacuity asymmetry)

* Aniso > +1.0

* Myopia aniso =35D¢ (Leat says 2D)

* Astigmatism > 2.5D (1.5D it oblique)?

Refraction (D

Ingram et al, 1979

Frequency ()

Refraction (D)

Leat 2011, To prescribe or not to prescribe? Guidelines for spectacle prescribing in
infants and children. Clin Exp Optom 94:6:514-527



LIFETIME RISK

Risk of bilateral visual impairment in individuals with amblyopia:
the Rotterdam study

Redmer van Leeuwen, Marinus J C Eijkemans, Johannes R Vingerling, Albert Hofman, Paulus TV M de
Jong, Huib J Simonsz

[ ) R d H k d Background: The excess risk of bilateral visual impairment (BVI;
e U Ce r I S 1-0 g O O eye bilateral visual acuity <0.5) among individuﬂ|swil|rl?‘;'nb|ynpiu is
an argument for screening for amblyopia, but data are scarce.
° . Methods: The risk was estimated by determining the incidence of
. QUQI”Y Of Ilfe TR e e e e e T
aged 55 years or over [n = 5220), including 192 individuals
with amblyopia [3.7%). Using a mulfistate lifetable, the lifetime risk
and excess period spent with BV were determined.
Results: The relative risk of BV for a s was 2.6 (5%
confidence interval 1.4-4.5). For individuals with amblyopia,
the lifetime risk of BVl was 18%, whereas they lived on average
7.2 years with BVl For non-amblyopic individuals, these
figures were 10% and 6.7 years, respectively.
Conclusion: Amblyopia nearly doubles the lifetime risk of BV
and affected individuals spent an exira six months with BVI. This
study provides data for future cost-effectiveness analyses.
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IN AUSTRALIA

Cause

Refracrive error
Myopia only
Myopia and astigmarsm
Hyperopia only

Hyperopia and astigmartism

Astigmarism only
Amblyopia
Corneal opacicy
Lens opaciry
Retinal disorder
Presumed poor cooperation
All causes

Robaei et al - Visual Acuity in Sydney Children

Table 4. Causes of Uncorrecred Visual Acuity Less than 20040 in at Least

Visual Acuity <20/40 in ar

Visual Acuity <20/40 Least One Eve

n | %l
Right Exe

12(74.4)
5{11.6)
5{11.6)
Bi{15.6)
7016.3)
7016.3)
7016.3)
0 (0.0)
0 (0.0)
1 (23]
3(7.0)

43 (100.0)

Left Exe

33 (74.3)
5 (10.6)
5 (10.6)
5 (10.6)
7(14.9)

n (%)
49 (69.0)
5 (7.0}
& (8.5)
11{15.5)
10(14.1)
13 (27.1) 17 (23.9)
Q(19.1) 16 (22.5)
Q (0.0) 0 (0.0
Q (0.0) J{0.C

1i4.3)
1 (2.1}

47 (100.0) 71 {99.9)

Robaei 2005 Ophthalmology 112:1275-1282

Children with poor vision due to eye
disecase are rare.

Most are picked up in hospitals as part of
newborn screenings and will not present to
YOuU.

If cataract, ROP, organic lesions, cortical
issues. = Refer for ophthalmological
opinion if not seen already.

We can't do anything about these (low
vision supports as needed).

However - we CAN do something about
the amblyopes.



Clinical and Experimental
Optometry

Volume 101, Issue 4: Paediatric
Optometry

Jul 2018

Pages el13-e16, 429-620

ARTICLE
The functional impact of amblyopia



















Q2 DOES SHE HAVE AMBLYOPI|A?

Anisometropia

® Typically not picked up until 3-5 yo as no one

checks vision until now (and child looks normail)

®* These ones are a surprise to everyone (unless

there is a family history)




PROBLEM: HARD TO BE SURE ON VISION IN THIS AGE GROUP

Tests you can try

®* Beware the 2™ eye phenomenon)

Preferential looking? (Cardiff, Lea paddles)

Child-friendly well-normed tests
® L:ea (3m)

®* Kay

If no luck, fixation preference, fix and follow,

aversion to cover







MOTOR EXAM SENSORY EXAM

® Cover test (look carefully) e Stereo?
® (Hirshberg)
® Motilities L

(children who are

(NPC if exo) 4 can count to 4)

Examlner should hold penllght 50-1 00 cm dlsta
— - &




COVER TEST

Appears Straight

Esotropia

Exotropia

ol

~
eck Stereo C 2 (
If RANDOT DOWN Amblyopia
Assume small angle poss:iblt(a dUTI to i T
; . il aniso (usually IT constant X1,
esotropida unl +/+ | refer for opinion)

provedn otherwise

& J

Sometimes
\ emm/high minus




SENSORY TESTS

®* Randot vs circles (what is normal for age)

® Base in prism and watch for movement (don’t

need to tell you if two)

® Mirror pola?







ANNE B - FINDINGS

PC: Intermittent esotropia — usually when eating /tired

®* You don't see it, Mum doesn’t see it

CT D esophoria, near esophoria, slow recovery
* BREAKS FUSION WITH 6 Bl

Vision: Able to get 3/6 with Kay pics binocularly.

®* Not keen on cover of LE
Stereo: All 3 animals. Randot shapes: NO

Dry ret +1.50
® Cyclo +3.50 OU

Health: Fundus examination and lenses- normal













PRESCRIBING FOR PLUS REDUCED THE RISK OF
STRABISMUS Al AGE 4

Hon-treated hyperopes Treated hyperopes

Atkinson Eye (1996) 10, 189-198

(et bzt & bacama sirahismic) You will miss about half the amblyopes if
< aculty you don’t use a crowded target

uging singhe lefler matching lest

e
| usng croweded lenar mahing ke

Fig. 3. Qutcome measures at 4 years from the first screening programme: strabismus,
acuity measured using single letters; acuity measured using the Cambridge Crowding
Cards (see text for ‘failure’ criteria).




MOST
EMMETROPISATION IN
CHILDREN HAS
OCCURRED BY AGE 3

aga (months)

—o— unireatad hyperopas
—e— peated hyperopes




Mutti et al. 2005
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AND HIGH HYPEROPES (3+)
MAY NOT EMMETROPIZE
ot 0 NORMALLY ANYWAY
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1 3
Refraction (D)

B Amblyopic Eyes
Ingram et al. 1979 i O Mon-amblyopic Eves

1 3
Refraction (0

Ingram et al. 1979
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Spherical Equivalent, diopters

Frequency (%)

Refraction (D)

Flitcroft: Eye (2014) 28, 169179 Pai Ophthalmology (2012) 119(1):138-144













FINDINGS

Cover test D R esotropia 15PD N 25PD RET (constant)

Vision Lea R 3/30 L 3/3.8
Ret R +4.50DS L +1.50DS
Cyclo R+5.50DS L+3.50DS
Stereo No fly W4D — 3 dots

Eye health Normal






PEDIG — START WITH GLASSES
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% Resolved* 27% 28% 40%

Figure 1

Mean visual acuity improvement and proportion of children reaching resolution of amblyopia with refractive

correction based on type of amblyopia.

* Resolved = amblyopic eye VA equal to or within 1 line of sound eye VA

Good improvements to acuity
with glasses alone

Helps with compliance (better
vision to start with if requires

patching)

Cures 25% (even if strabismic)



WHEN TO ADD AN ADDITIONAL TREATMENT?

Anisometropic Amblyopia Treated with
Spectacle Correction Alone: Possible Factors
Predicting Success and Time to Start Patching

PO-LIANG CHEN, MD, JIANN-TORNG CHEN, PHD, MING-CHENG TAl, MD,
JOA-JING FU, MD, CHENG-CHUNNG CHANG, PHD, AND DA-WEN LU, MD

“The time to resolution of amblyopia varied (ranging
from four to 40 weeks), but no patients showed an
improvement in VA of more than 0.1 logMAR over four
consecutive visits.”

® Can continue glasses alone until
vision plateaus with no improvement

over 2 visits

® Or if you are running out of time
(e.g. about to start school] — you
may choose to start sooner with
additional treatment as it is harder

once they start school









AND 2 HOURS IS ENOUGH, RIGHT?

“The visual outcome was similar for
BMJ. 2007 Oct 6; 335(7622): 707. PMCID: PMC2001048 Those Chlldren WhO recelved Three 1-0 i
Published online 2007 Sep 13 doi 10 1136/bmj 39301 460150 55 PMID- 17855283 hours a day or more than six to 12
hours a day, but significantly better
than that in children who received less

Objectively monitored patching regimens for treatment of amblyopia: randomised

trial
Catherine E Stewart, department of health research fellow,” David A Stephens, professor of statistics,? Alistair R Fielder, than three hours a dCI)’. Children aged
professor of ophthalmology,’ and Merrick J Moseley, senior lecturer’, ROTAS Cooperative Under 4 required significqnﬂy |e55

» Author information » Article notes » Copyright and License information  Disclaimer OCClUSion ‘I'hC]n Older Chlld ren. ViSUCIl

outcome was not influenced by type of
amblyopia.” (Stewart 2007)



PATCHING: THE FIRST 100 HOURS ARE THE WORST

®* Compliance is key

® Activity less critical — if you can get them
doing near work that’s great — if not, still
better that they are patching than not
pctching.

® Avoid dangerous play!

®* Consider ways to normalise the

experience, add fun and provide choice




COMPLIANCE

Best compliance is in the first 3 months.

Patients are motivated when the vision is
clearly improving at each visit

Get your hours in early before compliance
wears off.

Worse complionce with a range of social
factors — parental understanding of the
problem {and your ability to navigate the
solution) is key.

Use stickers/reward charts etc — bribery is
good.

Vigion Research 114 (2015) 31-40
Contents lists available at ScienceDirect
Vision Research

journal homepage: www.elsevier.com/locate/visres

Compliance and patching and atropine amblyopia treatments *

Jingyun Wang ™

Eugene and Marilyn Glick Eye Instineee, Deparmment of Ophthalmaloagy, Indiana University School of Medicine, Indianapolis, [N, Unired % rate 5

“.In addition to generally low compliance with
patching, compliance follows a dynamic pattern, as it
usually decreases over time. Not surprisingly, in 3- to 8-
year-old children, compliance is lower when longer
treatments are required. The, the mean compliance
decreased from 60% at the beginning to 40% by the
50th day, and to 30% by the 100th

day . Similar significant decreasing patterns of
compliance over time were found in older children
(7—16 years old) too”

Wang 2015



IS PAICHING REALLY THAT BAD¢<

®* Amblyopic children reported
that patching and atropine
treatments did not have a
significant impact on their quality
of life. Patching and atropine
should continue to be offered as
first-line treatments for
amblyopia, as children appear
to tolerate both well and do not
favor one over the other.”

STRABISMUS :
2019, VOL. 27, NO. 3, 156-164 Taylor & Francis

https://doi.org/10.1080/09273972.2019.1643894 Bytor Ssfranch Groop
M) Chock for upcaes
Amblyopia treatment and quality of life: the child’s perspective on atropine

versus patching

Deborah A Steel, MMedSci, BMedSci®®, Charlotte J Codina, PhD, PG Cert FHEA, BMedSci®,
and Gemma E Arblaster, MSc, BMedSci®

Orthoptics, Bradford Royal Infirmary, Bradford; "Academic Unit of Ophthalmology and Orthoptics, University of Sheffield, Sheffield

ABSTRACT KEYWORDS
Background: The impact on children of patching versus atropine treatment for amblyopia was  Amblyopia; Quality of Life;
assessed using children’s perspective Health-Related Quality of Life (HRQoL) scores in 5 to 7-year ~ CAT-Qol

olds.

Methods: Forty-six children on the threshold of commencing either patching or atropine treat-

ment for amblyopia were recruited. Treatment was prescribed for uniocular amblyopia of visual

acuity (VA) 0.2 logMAR or worse. After four weeks of their chosen treatment, each child completed

the Child Amblyopia Treatment Quality-of-Life Questionnaire (CAT-Qol). The Pediatric Quality of

Life Inventory (PedsQL™), Young Child (5-7) Self-Report version, was completed before and after







































T1OO OLD 1O START TREATMENT?®

Patching vs Atropine to Treat Amblyopia in Children Aged 7 to 12

Years: A Randomized Trial

Pediatric Eye Disease Investigator Grnup‘

" The writing committee and a list of the members of the Pediatric Eye Disease Investigator Group
(PEDIG) participating in the study appear in the acknowledgements.

Abstract

Objective—To compare patching with atropine eye drops in the treatment of moderate amblyopia
(20/40 -20/100) mn children age 7 to 12 years.

“Conclusions—Treatment with atropine or patching
leads to similar degrees of improvement in 7 to 12
year old children with moderate amblyopia. About 1
in 5 achieves 20/25 or better visual acuity in the
amblyopic eye.”

NO


















BINOCULAR THERAPIES:
EARLY PROMISE IN PILOTS AND SMALL STUDIES

Review > Strabismus. 2011 Sep;19(3):110-8. doi: 10.3109/09273972.2011.600418.

Restoration of binocular vision in amblyopia

FE F Hess 1_. B Mansouri, B Thompson
re e Eye Movements, Strabismus, Amblyopia and Neuro-Ophthalmology
Affiliations + expand
PMID: 21870914 DOI: 10.3109/09273972.2011.60 Imprnved Binocular Outcomes Fﬂllﬂwi_llg Binocular

Treatment for Childhood Amblyopia

Krista R. Kelly,' Reed M. Jost,' Yi-Zhong Wang,' Lori Dao,” Cynthia L. Beauchamp,” Joel N. Leffler,”
and Eileen E. Birch'?

Kelly et al (2018): “CONCLUSIONS. After 2 weeks, binocular treatment in amblyopic
children improved visual acuity and binocular outcomes, reducing the extent and depth of
suppression and improving stereoacuity. Binocular treatments that rebalance contrast to
overcome suppression are a promising additional option for treating amblyopia.



A Randomized Trial of Binocular Dig Rush
Game Treatment for Amblyopia in Children
UNFORTUNATELY, LESS Aged 7 to 12 Years

Pediatric Eve Disease Investigator Group® .
Whriting Committee: J'rmarhm M. Holmes, BM, BCh, 'Ruth E. Manny, OD, PhD,” Elizabeth L. Lazar, M
R E L R LD Eileen E. Birch, PhD,” Krista R Kelly, ”‘LD "tﬂmnl _\ummr:r\ OD, MCR,” Stacy R. Maretinson, LJ

Aparna Raghuram, LJL:' PhD, v D, “hais w, MD,” Justin D. Marsh, MD,”
Derek P. Bitmer, MD,’ 'f\n'munr_i T. Krak .MMH "David & W a[Lu.r_ MD, MPH"

Purpose: To compare visual acuity (WVA) improvement in children aged 7 to 12 years with amblyopia treated
with a binocular iPad game plus continued spectacle correction vs. continued spectacle correction alone.

Design: Multicenter randomized clinical trial.

Participants: One hundred thirty-eight participants aged 7 to 12 years with amblyopia (3372 letters, i.e.,

Roda M, Pe”eg rini M’ Di Geronimo N, ngge A, approximately 20/200 to 20/40) resulting from strabismus, anisometropia, or both. Participants were required to
have at least 16 weeks of optical treatment in spectacles if needed or demonstrate no improvement in amblyopic-

. . . . eye visual acuity (VA) for at least 8 weeks prior to enrollment.
Fresina MI SChICIVI C (202 1 ) Binocular trecitment fOI‘ Methods: Eligible participants (mean age 9.6 years, mean baseline VA of 596 letters, history of prior

amblyopia treatment other than spectacles in 96%) were randomly assigned to treatment for 8 weeks with the

qmblyopiq: A me’rq-qnalysis Of randomized clinical dichoptic binocular Dig Rush iPad game (prescribed for 1 hour per day 5 days per week) plus spectacle wear if
needed (n = 69) or continued spectacle comection alone if needed (n = 69).
’ 3 Main Outcome Measures: Change in amblyopic-eye VA from baseline to 4 weeks, assessed by a masked
trials. PLoS ONE 16(10): e0257999. oxam e
: 5 Results: At 4 weeks, mean amblyopic-eye VA letter score improved from baseline by 1.3 (2-sided 95%
hitps:/ /doi.org/10.1371 /journal. pone.0257999 confidence interval [CIJ: 0.1—2.6; 0.026 logMAR) with binocular treatment and by 1.7 (2-sided 85% CI: 0.4—3.0;

0.034 logMAR) with continued spectacle correction alone. After adjusment for baseline VA, the letter score dif-
ference between groups (binocular minus control) was -0.3 (95% Cl: -2.2 to 1.5, P = 0.71, difference of -0.006
logMAR). No difference in letter scores was observed between groups when the analysis was repeated after 8
swemmtem ~£2-qatment (adjusted mean: -0.1, 98.3% Cl: -2.4 to 2.1). For the binocular group, adherence data from the

. ed that slightly more than half of the participants (58% and 56%) completed =75% of prescribed
cnnclusl'ﬂnﬁ y the 4- and 8-week visits, respectively.

ions: In children aged 7 to 12 years who have received previous freatment for amblyopia

i - i el i pﬂl't effi Tala _  spectacles, there was no benefit to VA or sterecacuity from 4 or 8 w s of treatment with the
This meta EMIFSIS found no CONMvInGIng evidence Bup ng the ﬂlﬂﬂﬂ\f of bi ular treat inocular Dig Rush iPad game. Ophthalmology 2018;126:456-466 © 2018 by the American Academy

ment as an alternative to conventional patching. Therefore, the binocular treatment cannol 009

fully replace traditional treatment but, to date, it can be considered a valid complementary =~ "™enta material available at www.aaojoumnal.org.

therapy in peculiar cases. Further studies are required to determine whether more engaging
therapies and new treatment protocols are more effective.
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