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From Fonn and Sweeney CONTACT LENSES: THE LAST 30 YEARS
Contact Lens Spectrum, Sept 2016
Courtesy of Phil Morgan
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Contact Lens Spectrum Nichols J:
2016 contact lens fits and refits by material classes
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2016 soft contact lens fits and refits by replacement schedule.

From Fonn and Sweeney CONTACT LENSES: THE LAST 30 YEARS
Contact Lens Spectrum, Sept 2016
Courtesy of Phil Morgan
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Market Trends

Percentage of Soft Contact Lenses Prescribed*

Reusable Reusable DW 1 Day 1 Day Silicone
bw Silicone Hydrogel Hydrogel
Hydrogel Hydrogel
Australia 5% 31% 19% 36%
Canada 3% 48% 18% 22%
Japan 15% 24% 33% 13%
United Kingdom 6% 29% 18% 32%
United States 25% 46% 8% 7%

Morgan et al. International contact lens prescribing CLS Jan 2017

Morgan et al International Contact Lens Prescribing in 2016. Contact Lens Spectrum. January,
2017

* Table lists soft lens prescriptions only.




2017-09-25

Market Trends

Market Trends
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Market Trends

Global Multifocal Contact Lens Prescribing

5.1% 53%
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SWELLING VS
OXYGEN TRANSMISSIBILITY (Dk/t)

Holden and Mertz, 1984
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2. Hydrogel values calculated from Morgan & Efran. The oxygen performance of contemporary hydrogel contact lenses. CLAE 1998;21:36.




A Revised Estimate of the Oxygen Transmissibility Needed to Produce the Same
Level of Overnight Corneal Swelling as No Lens
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Distribution of Overnight Corneal Swelling Across Subjects With
4 Different Silicone Hydrogel Lenses

Moezzi A, Fonn D, Varikooty J, Richter D.

Eye & Contact Lens 2011; 37: 61-65

Distribution of the mean central corneal swelling (CCS)
across the study participants in lens-wearing eyes.
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Some low Dk materials cannot meet the Holden and
Mertz corneal oxygen needs at all points under the lens
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The DKt scale has been o enable correct lie-for-like comparison of DK/t
over the complete lens.

tResults from phasefocus™ profiing, 2016. The Dkt scale has been standardized to enable correct ike-for-ike comparison of DK/t over the
complete lens. Data on file, CooperVision,

1. Holden B.A, Mertz GW. Critical oxygen levels to avoid comeal edema for daily and extended wear contact lenses. Investigative
Ophthalmology & Visual Science. 1984; 25:1161.

Comparison of individuals’ central corneal swelling (CCS) of lotrafilcon A versus the
range of CCS for the three other silicone hydrogel lenses.
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Silicone Hydrogel Benefits

® Hypoxia related complications - problem solved!
® overnight oedema ~39% 1.2
no increase in microcysts 23
min limbal hyperaemia 24
min vascularisation ®
no myopic creep 6

Fonn D et al.: 10VS 1999; 40;13

Fonn D et al.: Clin Exp Optom 2002; 85;3
Covey M et al.: OVS 2001; 78;2

Papas E et al.: Curr Eye Res 1997; 16;9
Dumbleton KA et al. OVS 2001; 78;3
Dumbleton KA et al. OVS 1999; 76;12

oupwor

Clinical Consequences of Corneal Hypoxia

Corneal striae

Epithelial microcysts
Epithelial thinning

Corneal distortion
= Increase in myopia
= Neovascularization
= Endothelial polymegethism
= Limbal hyperemia

Objective and Subjective Responses in Patients Refitted
To Daily-Wear Silicone Hydrogel Contact Lenses

Dumbleton K, Keir N, Moezzi A et al

Centre for Contact Lens Research, University of Waterloo, Ontario, Canada

Optometry and Vision Science, Vol. 83, No. 10, October 2006

Limbal Hyperemia

Photographic Gradings: Limbal
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Minus power increase is greater with hydrogels versus silicone hydrogels

CLINICAL AND EXPE

OPTOME

Kinoshita BT, Chalmers RL, Mitchell GL, Richdale K, Lam DY, Sorbara L, Jansen ME, Wagner H; CLAY Study Group. Rate of change and
predictive factors for increasing minus contact lens powers in young myopes. Clin Exp Optom. 2015 Jul:98:323-329.

Dk impacts refractive error stability

ENTAL Retrospective chart review of
young soft contact lens wearers
* 912 Subjects

* 4,341 visits

« 25 months mean follow-up

“Increases in minus were less
common among users of
silicone hydrogel materials than
hydrogel daily disposable
lenses.”

Comparison of Silicone Hydrogel and
Hydrogel Daily
Disposable Contact Lenses

Jennie Diec, Daniel Tilia, Varghese Thomas.

Brien Holden Vision Institute (J.D., D.T., V.T.), Sydney,
Australia; and School of Optometry and Vision Science (D.T.),
UNSW, Sydney, Australia.

Difference between baseline and lens wearing visits of
physiological variables (0 - 4 grading scale)

Physiological variable SiHy DDCL Hy DDCL P
Bulbar redness 0.11 +0.46 0.12+0.42 0.08
Limbal redness 0.02+0.47 0.18 £0.38 <0.001
Corneal staining 0.14+0.74 0.10+0.76 0.94
Conjunctival staining 0.48 £ 0.92 0.07 £0.75 <0.001
Conjunctival indentation 0.62 +1.11 -0.02 £ 0.59 <0.001
Upper palpebral redness 0.01 +0.45 0.00 +0.43 0.63

Upper palpebral roughness -0.09 £ 0.52 -0.03 £ 0.55 0.042

Methods
Daily Disposable Soft Contact Lens Types Used in the Trials

Nelfilcon A DAILIES AquaComfort Plus, Alcon Hydrogel
Omafilcon A Proclear 1D, CooperVision Hydrogel
Delefilcon A DAILIES Total 1, Alcon Silicone Hydrogel

Somofilcon A Clariti 1D, CooperVision Silicone Hydrogel
Narafilcon A 1-DAY Acuvue TruEye, J & J Silicone Hydrogel
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Comfort on insertion Comfort during day Comfort end of day

Comfort on insertion, during day, and end of day between silicone hydrogel (SiHy)
hydrogel daily disposable contact lenses (Hy DDCL) groups rated on a 1 to 10 num
rating scale. No statistical differences are found between the groups.
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Contact Lens Wear Time (hrs) Log MAR Visual Acuity
SiHy DD lenses ~ Hyd DD lenses P value SiHy DD lenses  Hyd DD lenses P value
Average daily wear time 11.3+29 11.0+3.2 0.27 Monocular high - -0.057+£0.10 - 0.061 +£0.10 0.001
contrast
f ble dail
com Ortatmeqea‘ ywear 9.8+3.4 9.1+37 0.41 Monocular low - contrast  0.251 £0.12  0.233 +0.12 <0.001
No statistically significant differences Binocular high - contrast - 0.127 £0.07 - 0.134 £ 0.07 <0.001

None of the differences were clinically significant

Adverse Events: Conclusions

M No clinically significant differences between SiHy and Hyd DD lenses for:
There was no significant difference between the SiHy and Hy DD

Physiological variables
« Visual Acuity

« Comfort

+ Adverse event rates

groups for incidence of CIE (SiHy vs. Hy: 6.7% vs. 2.5%; P=0.32)".

Authors suggest that choice of material for DD lenses should be based on
patient and practitioner preference but......

SiHy material should be considered to prevent hypoxia-related complications
with at-risk patients.

Silicone hydrogel and comfort

Outline

Equivalent Comfort vs Leading 1 Day Contact Lens
Prospective, single-day, randomized, double-masked, non-
dispensing, contralateral study.

. The Market
omfort scores

(Mean, SEM; N=120)

100

oo » Oxygen transmission
i oot o it 1 day * Physiological Response
£ 40 ACUVUE® MOIST® (1-DAM)
E gg + Equivalent comfort at . Adve rse even ts
10 insertion (p=0.03) and 8
0 Insertion 8 hours Overall hours (p=0.001) .
» Compliance

“Cliical equivalent at insertion (P=0.03) and at 8 hours (P=0.001).

‘Source: Woods J, Ng A, Luensmann D, Jones L. Short-term comfort comparison of low modulus hydroge! versus a higher modulus siicone
hydrogel daily disposable lens. Poster presented at Netherlands Contact Lens Congress; March 13-14, 2016; Veldhaven, The Netheriands.
Trademarks are the properties of their respective manufacturers




Infiltrates?

e Difficult to accurately report incidence
rates
® results depend on:
® study design
® criteria used for reporting infiltrates

® Consistently 2X higher rate with
reusable SiHy 15

1. szczotka-Flynn & Diaz Optom Vis Sci 2007; 2.Radford et al Ophthalmology 2009; 3.
2. Chalmers et al Optom Vis Sci 2010; 4. Chalmers et al I0VS 2011; 5. Chalmers et al Optom Vis Sci 2012
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Annualized Rates of Adverse Events

SiHy DD 489.4 years Hyd DD 470.9 years

Adverse events category (95% Confidence (95% Confidence
interval) interval)

Corneal infiltrative events 0.4%, (0.1%-1.5%) 0%, (0.0%-0.6%)
CL- related ad t
it s aeyorse even 1.6%, (0.8%-3.2%) 0.6%, (0.2%-1.9%)
“Yes'' to red eye
question, 1.2%, (0.6%-2.7%) 1.1%, (0.5%-2.5%)

but no office visit

No statistically significant difference

Chalmers et al Rates of Adverse Events With Hydrogel and Silicone
Hydrogel Daily Disposable Lenses in a Large Postmarket
Surveillance Registry: The TEMPO Registry IOVS Jan 2015

MK Rates for All CL Types

120

Il Morgan 2005 [@ Stapleton, 2008

100 96.4
Severe
| Lowestfor RGP keratitis and
Lowest SCL rate with DD MK

| Highest for EW
40 -

20 |

Annual Incidence (per 10,000)

6.4

Risk factors and causative organisms in microbial keratitis
in daily disposable contact lens wear

MK 1%2 per 10,000 wearers per year

Significant Risk Factors:

wearing CLs every day compared with less frequent use OR 10.4x

any overnight wear OR 1.8x

less frequent hand washing OR 1.8x
« smoking (OR 1.3x
« Certain daily disposable CLs OR 0.2x

Stapleton F, Naduvilath T, Keay L, Radford C, Dart J, Edwards K, et al.
PLoS ONE 2017;12(8)1-12.

29 4, 19
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Case Hygiene

® 209% of wearers do not clean their case

® 529, of wearers use tap water to clean their
case

® 29, of wearers store lenses in a glass

® 5% shared their CL case

® 209% of wearers replaced their case annuall
or less often

® Only 15% had “ideal”
replacement practices

Morgan, B&L European Survey 2007; n=3771
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Compliance with DD Reasons for re-use
4 countries: I
) 100
o Australia Contact Lens & Anterior Eye BCLA .
* Norway T 80
e UK A multi-country assessment of compliance with daily disposable s 60
e USA contact lens wear a 60
Kathryn A Dumbleton®-, Doris Richter*, Craig A Woods®, Bente M. Aakre e 47
Andrew Plowright, Philp B. Morgan’, Lyndon W. jones -
N=805 ’ - g 40
3
&
2
= 'S
= 0
To save Ran o “ of Noriskinre- Consider My ECP said
money lense: using same as | could
o s o e 300 reusable
w0 lenses
Dumbleton et al.: A multi of with daily contact lens wear. —
Cont Lens Anterior Eye 2013; 36 6: 304-12 Dumbleton et al.: A multi-country assessment of compliance with daily disposable contact lens wear. Cont Lens Anterior Eye
2013; 36;6: 304-12.

Insights on how 1 Day lenses are worn Comfort & Re-use

Non-Compliant 1 Day Lens Wearer Habits 9

Comfort
@

2 == oAy
. . . . :

nap in their lenses sleep in their lenses 4 == oAy
2

First putin Just before removal

“Itis essential that patients follow eye care practtioner's directions and al labeling instructions for proper use of lenses.
Source: Dumbleton K, Richter D, Woods CA, et al. A multi-country ol
Contact Lens Anterior Eye. 2013;36(6):304-312.

Fig. 7. Comfort ratings for new and re-used DDCLs (0, lowest rating — 10, highest
rating).

y lens wear.

Dumbleton et al: A multi-country assessment of compliance with daily disposable contact lens wear. Cont Lens Anterior Eye
2013; 366: 304-12.

Insights on how 1 Day lenses are worn The Reality of Closed Eye Wear

Sleeping in DW CL Napping in DW CL
1 Day Lens Wearer Habits e 2391 e 3594
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Average wearing time for 59% of 1-Day disposable
A " Cope et al.: Contact lens wearer demographics and risk behaviors for contact lens- velated eye infections - United States, 2014. MMWR Morb
daily disposable wearers: contact lens wearers wear Mortal Wkly Rep 2015; 64: 865.70.
their lenses 7 days a week*

s
.

75% 3
8796

o o
.

Wagner o al Age, behaor, enironment,and heathfactors I the sftcontact ens risk survy. Optom Vi Scl 2014;91: 252:61

Bui et al: Patient compliance during contact lens wear: perceptions, awareness, and behavior. Eye Contact Lens 2010; 36 334.9.

Bumbleton t a1 A Mulcounty assessmnt af compllance with dally disposable contact lns wear. Cont Lens AnteriorEye 2013; 36: 304-12
Dumbleton et al: Compliance with lens eplacement and the nferval between eye examinatons. Opto Vis Sci 2013;90: 3518

oorwp

“Itis essential that patients follow eye care Dracnnoner‘s directions and all labeling instructions for proper use of lenses.

Source: Dumbleton K, Richter D, Woo ‘compiiance with ar
CotoctLons e B S 360304313
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Napping

Are some patients allergic to silicone?

Riview Arncs

Silicone Allergies and the Eye: Fact or Fiction?

Corneal Thickness Change Induced by Dozing
While Wearing Hydrog
Lenses

and Silicone Hydrogel

Hikaru Han
Sachiko

Naoyuki Maeda, 0. Takashi Hamano, so.
5. and Setsuko Kotani, s

‘ ‘ Silicone cannot elicit a response from the immune

system ... Clinicians do a disservice to their

profession, their scientific training, their patients,

and to industry by invoking the phrase ”silicone
allergy,” as the explanation for problems their patients
might encounter with silicone hydrogel lenses. , ,

Significantly
greater corneal
swelling after
dozing for 1 hr
in hydrogel

lenses

Hall BJ, Jones LW, Dixon B. Silicone allergies and the eye: Fact or Fiction? Eye & Contact Lens, 2014.

Perceived Barriers

i~ The Benefits of Silicone Hydrogel Daily Disposable Lenses
and 1 Day Silicone Hydrogels yeroe yoee

“Why silicone hydrogel daily disposable lenses are our preferred
option for daily wear””.

= Cost
= Allergic response

Desmond Fonn & Deborah Sweeney

Vol: 30: Dec 2015,: 42-45
= Parameters

= Relative discomfort

Contact Lens
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