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What is a Clinical Practice Guideline:

* Institute of Medicine defines CPGs as:

“Clinical practice guidelines are statements that include recommendations
intended to optimize patient care that are informed by a systematic review of the
evidence and an assessment of the benefits and harms of alternative care options.”
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What a Clinical Practice Guideline is NOT:

Recommendations made in this guideline do not represent a standard of care.

Instead, the recommendations are intended to assist the clinician in the decision-
making process.

Patient care and treatment should always be based on a clinician’s independent
professional judgment, given the patient’s circumstances, and in compliance with
state laws and regulations.

Key to Strength of Evidence
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Key to Clinical Recommendation Grading
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Example of “Action Box”
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Consensus-Based Action Statements

* Action statements based on consensus by the Guideline Development Reading
Group

CONSENSUS-BASED ACTION STATEMENT: At the conclusion of a comprehensive pediatric eye
and vision examination, the diagnosis should be explained to the patient/parent/caregiver and related
o the patient's symptome, and treatment plans and prognosis discussed.

Evidence Quality: There is a lack of published research o support or refute the use of this

Benefit and Harm of this jon is likely to increase:
patient/parent/caregiver understanding of any diagnosed ey or vision problems and improve
compliance with any recommended treatment. The benefits of this recommendation were established
by expent consensus opinion.

Is the CPG Needed?

An estimated one in three preschool children®* and one in four school-age children® in the United
States has a vision problem, and these problems are reported to accur at an even higher rate in
children living in poor urban environments.” Uncorrected eye and vision problems can become
worse over time. Early diagnosis and treatment are essential to optimize children’s eye health and
vision and to prevent vision loss

Eye and vision disorders can lead to problems in a child's normal development,®'° school
per 81114 social 15 and self-ests 1517 Vision disorders that occur in
childhood may manifest as problems well into affecting an 's level of
education, employment opportunities, and social interactions. &

Extremely Important Point....

Development of the visual system is incomplete at birth.2¢ Basic visual functions develop rapidly
during the first year of life. By 8 months of age, vision has become the dominant sense and forms the
basis for perceptual, cognitive, and social development;?” howsver, maturation of the visual system
continues for several years.

Infant resolution acuity development
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Simple Clinical Pearl
What is Expected Acuity for an Infant?

___600 = snellen denominator
age in months

Acuity Development Over First Year

* At 3 month

* 600/3 - 20/200
* At 6 months

* 600/6 - 20/100
* At 9 months

* 600/9 > 20/65
* At 12 months

* 600/12 > 20/50
* These all based on psychometric acuity determination

Electrodiagnostically determined VEP is much better
20/20 at end of year 1, versus 20/20 by age 3 years via preferential looking
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Visual function in infancy.

*Resolution Acuity
mmmp - Contrast sensitivity

Contrast Sensitivity

low

contrast
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low high
Spatial Frequency

Normal Adult Contrast Sensitivity Functions

EYE CONTRAST SENSITIVITY

Contrast sensitivity (log)

cycles/degree (log)
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Contrast Sensitivity in Infants
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Summary of infant visual development

« Psychophysical resolution acuity in cy/deg is about the
baby’s age in months, and reaches adult v.a. at about
age 3yrs.

« VEP resolution acuity is “better”, reaching near-adult
values by age 1 year.

+ Contrast sensitivity very different from adult and major
limit to perception.

« Stereopsis can be measured reliably stanin? by age 6
months, and takes several years to mature fully.

+ Color vision can be demonstrated in normal infants by
age 3 months. Blue-yellow color vision may come in
later than red -green discriminations

Refractive Error Development

Emmetropization

« Reduction in average amount of hyperopia
* Reduction in variance in refractive error

— Infants.

« Children

30
Percentof
Children
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Emmetropization—Time Course

9 12 15 18 21 24 27 30 33 36
Age (months)

Rapid change in refractive error over birth to nine months
I prefer to do infant exams between 9 and 12 months

Emmetropization—Time Course
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SEQ, Refractive Error (D)

Reduction in Variance of Refractive Error

| = 95% Pradiction Limit

‘Spherical Equivalent, D

Mayer et al (2001) Arch Opthalmo

|- 5% Prediction Limit

|

Emmetropization—Time Course

If 3 Diopters at 3 Year....
Emmetropization Didn’t Work

Astigmatism in Infancy
Non-cycloplegic data

Author n Age % Orientation
21.00DC
Mohindra et al. 276 <1-50 45% 40% ATR
(1978) right weeks 40% WTR
eyes 20% Oblique
Howland et al. 93 0-12 47% 70%
(1978) infants | months “horizontal
and vertical”
Gwiazdaet al. 521 0-11 53% 44% ATR
(1984) infants months 39% WTR
16% Oblique
Howland and 117 0-12 63% 55% ATR
sayles (1984) infants | months 3% WTR
42% Oblique
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Astigmatism in Infancy

Cycloplegic data

Author n Age % Orientation

>1.00 DC
Dobson et al. 46 0-6 17% 100% ATR
(1984) infants months
Fulton et al. 133 40-50 20% 71% ATR
(1980) infants weeks 21% WTR
8% Oblique

Ingram and Barr 296 1year 29.7% Not given
(1979) eyes
Santonastaso 63 0-12 52.4% 15% ATR
(1930) infants months 85% WTR

Prevalence of Refractive Error in Children 6
months to 72 months

Wyopia

<1.00D spherical
equivalent (SE)
~1.000 SE
Hyperopia
>2.000 SE 2565% 26.9% T08% T3.47%
~3.000 SE B.9% 4.4%
Astigmatism
1500 cylindrical 633% T6.8% 27% 52%
refractive error
3,000 cylindrical 25% 0%
refractive error
Anisometropia
-1.000 SE 43% 4.2%

Source: Ml
Dissase S

e Diseass Study™ 1.4 4 and the Gaftmore Pedistnc Eye

With all this going on....

EVIDENCE-BASED ACTION STATEMENT: Infants should receive an in-person comprehensive
eye and vision assessment between 6 and 12 months of age for the prevention and/or early
diagnosis and treatment of sight-threatening eye conditions and to evaluate visual development.21®
22

Evidence Quality: Grade B: Prospective cohort studies, Diagnostic study
Level of Confidence: High

Clinical Recommendation Level: Strong This should be
followed unless clear and compelling rationale for an alternative approach is present

Evidence Statements:
Preterm infants with a history of retinopathy of prematurity should be closely monitored for the
development of high myopia, and 210 Grade: B)

Prevalence of Refractive Errors in children 5
to 17 years of age

Condition

Myopia
20750 in each 4.4% 132% 6.6% 18.5%
principal meridian
Hyperopia
21.250 in each 19.3% 127% 6.4% 6.3%
principal meridian
Astigmatism
1,00D difference between
twa principal meridians 26.4% 36.5% 208% 336%

What is NEW in area of refractive error

* Impact of uncorrected hyperopia

* Prevention of myopia

Hyperopia

 18.5 D —(0.3)age = average accommodative amplitude

* This is only for short term measurement.....

* What is impact on long term uncorrection?
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Kulp and VIP-HIP Study Group
Ophthalmology, 2016

* Uncorrected Hyperopia and Preschool Literacy
* Results of Vision in Preschoolers - Hyperopia in Preschoolers Study
(VIP-HIP) Study

Conclusions: Uncorrected hyperopia >4.0 D or hyperopia 3.0 to <6.0 D associated with reduced binocular
near VA (20/40 or worse) or reduced near stereoacuity (240 seconds of arc or worse) in 4- and 5-year-old children
enrolled in preschool or kindergarten is associated with significantly worse performance on a test of early
literacy. Ophthalmology 2016;m:1-9 © 2016 by the American Academy of Ophthaimology.

Science, Vol 330 3 December 2010

How Learning to Read Changes
the Cortical Networks for Vision
and Language

Stanislas Dehaene, "4+ Felipe Pegado, " Lucia W. Braga,* Paulo Ventura *
Gilberto Nunes Filho,* Antoinette Jobert,**” Ghislaine Nehaene-Lambertz, -
Régine Kolinsky,” José Morais,” Laurent Coben”*%"

* For every language tested, the
acquisition of literacy results in
cortical changes in left ventro —
occipital cortex (at temporal
lobe junction)

« Cells which responded to FACES
change to respond to WORDS

Visual Word Form Area

* Mental lexicon of stored
words that can process up to
50,000 words
instantaneously

* Development requires
consistent accurate visual
image!!

Kulp and VIP-HIP Study Group
Ophthalmology, 2016

* Uncorrected Hyperopia and Preschool Literacy
* Results of Vision in Preschoolers - Hyperopia in Preschoolers Study (VIP-HIP)
Study

Conclusions: Uncorrected hyperopia >4.0 D or hyperopia >3.0 to <6.0 D associated with reduced binocular
near VA (20/40 or worse) or reduced near stereoacuity (240 seconds of arc or worse) in 4- and 5-year-old children
enrolled in preschool or kindergarten is associated with significantly worse performance on a test of early
Iiteracy. Ophthalmology 2016;m:1-9 © 2016 by the American Academy of Ophthalmology.

Quaid and Simpson,
Arch Clin Exp Ophthalmology 2013
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Does Early Correction of Hyperopia Affect
Emmetropization?

« TREATED

n
A CONTROLS

e

Atkinson et al.
(Eye, 1996)

So, not surprising....

EVIDENCE-BASED ACTION STATEMENT: Preschool age chikiren shoud receive an inperson
comprehensive eye and visn examination at 18ast once between the 3ges of 3 and 5 1o pravent
andio dlagncse and feet any eye orvison condiions that may afect vsual deveiopment <

Evidence Quality: Grade & Systematc Review, Case senes, Cross-sechonal study
Kl of Confidence: Medhm

Tollowed, uniess ciear and compeling rationais for 81 atemate approach s present

‘Evidence Statements: Ambiyopia is a frestatie condition n chiléren and sdults * (Evidence
Grage: A) " (EvKience Grade: A) however, delayd freatment may recuce treatment outcomes

y and 5 year ok chik with delays in the
Gevelopment of early Woracy 2 (Evidence Grade: C)

‘Spactacie corection of astigmabsm during the preschool yaars can resultIn sgNficanty IMproved
best.comected visual acuty by lindergarten age =1 (Evilence Grace: C)

The US. Preventive Services Task Force recommends that chidren have thek vision screened at
Joast oncs between e ages of 3 and & years of age;* (Evidence Grads: B) however, 0aps exst
the deivery of preschool vision screenng and rates. of screering are low, particularly in 3 year old
chikiran ' (Evidence Grade: C)

What About the Myopes?

Non-Hispanic

White

Wyol W |
20.75D in each 44% 13.2% 66%
incipal meridian

_ Hyperophr— -
21.25D in each 19.3% 12.7% 6.4%
principal meridian
Astigmatism |
>1.00D difference between
two principal meridians | 264% 36.9% 20.8%

33.6%

Prevention or reduced progression of myopia

« Lots of evidence showing impact of bifocal contact lenses on
reducing progression of myopia

« Are there any less expensive options?

GO OUTSIDE!!
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Exidance Statemsats:
Fhore trme spert cutoors s fess time indoaes doing ness work may sow axial siongation and

P 3
Totna detachmant and myopic retinopatty, * (Evidence Grade: A)

Less oundocespons oc
Onset may exert 8 SYangee floeece on he cevelopmenl of fyopa en near work '™ (Evence.
Geade 8)

Outdor time. amape “ Evatence
Grode 8)

Highee evels o outdoor actiy i1 lowee amounts
shsents 1% (Eyicence Grade. D)

Impemeniatco
myopia in ke
Benefts | Pataosial Riska/Marma: Hons

‘SgnAicantly cutwergh harms.

Cost of Eye and Vision Disorders in Children

« Eye and vision disorders impose a significant burden on patients, parents and the
public.

* The total economic cost of vision loss and eye disorders among children younger
than 18 years of age in 2012 was estimated to be 5.9 billion dollars

* This does NOT include educational costs that could be avoided

* This does not capture the LOSS in POTENTIAL for each child untreated.




Need for Comprehensive Examinations

Therefore,

Exidence Qualty: Grade B. Systemtic reviews, Disgnostic stdies, Reviews
Level of Confidence; Miecum )

Clnical Recommandation Levet

followad uniess clear and compel

Evidence Statements: Low screening rates and inadequate referral and folow through with &
Gomprehensive eye nap

primary
nd treatment  (Evidence

Grade: C)

reening probler o
detaction o strabismus, amblyopia, and signfcant refractive error  (Evidence Grade: A),
(Evidance Grade: A), * (Evidance Grade: B)

19 test. are often ot eferred for &

screening ¥ (Evidence Grade: 8)
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