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Purpose

The scholarly literature reports cataract associated
with ICL implantation can range from a low of 2.5%
all the way up to 33%.

A range of such magnitude suggests low |
reproducibility of ICL results or inconsistency in the
literature.

The rates in my practice have been stable and
lower than 2.5%.

We suspected inconsistency In the literature and
Investigated to find out what could be amiss.




Methods

e 22 articles were analyzed to gain a thorough
understanding of the data, cohorts, study
methods, computation of percentages, and results.

® \We defined “cataract” as clinically significant
cataract resulting in loss of BSCVA and leading to
replacement with an IOL.




Results: the real rate of clinically
significant cataract

® The incidence of clinically significant cataract
reported in the 22 studies ranged from 0% to
30%.

BUT....

® 3 articles reported cataract incidence >10%.

® 19 articles reported cataract from O — 6.9%.

- And, when the V3 model results from the ITM study
were dropped, the range of cataract dipped to 0 — 5%.




Incidence of reported cataract in 22 articles. Articles

highlighted in yellow were identified as outliers.

Year Author and Article* Rate of cataract
2004 US ITM study 3-year follow up? 0.6% (3 of 525 eyes)
2010 Alfonso—1-year follow-up3 0% (50 eyes)

2011 Alfonso—5-year follow-up#* .05% (1 of 188 eyes)
2007 Chang-High Myopic Asian Eyes® 1.6% (1 of 161 eyes)
2011 Fernandes Review of ICL complications® 1.5% (2592 eyes)
2003 Gonvers—Relationship of vaulting to cataract”” 27% (20 of 75 eyes)
2009 Kamiya —Changes in vaulting® 4% (3 of 75 eyes)
2009 Kamiya —Four year follow-up® 1.8% (1 of 56 eyes)
2010 Kojima—Changes in vault during one year® 0% (36 eyes)

2011 Kojima-Lens sizing Method1? 0% (47 eyes)

2003 Lackner—Outcome after treatment!? 10.7% (8 of 76 eyes)
2004 Lackner—Long-term results3 3.9% (3 of 76 eyes)
2011 Maeng—Risk factor for cataract development!4** |30.8% (8 of 26 eyes)
2011 Parkhurst—ICLs in US Military Warfighters1® 0% (135 eyes)

2012 Reinstein—Comparison of vault predictability® 0% (50 eyes)

2003 Sanchez-Galeana-Lens opacities?’ 1% (2 of 170 eyes)
2006 Sanders—ICL/LASIK comparison for low myopial® |0% (144 eyes)

2002 Sanders—Incidence of lens opacities (V3 vs. V4)1° xi6()'?;2(?10;8572;3’;;28)
2008 Sanders—ASCC 5 years after ICLs in FDA trial?® |1.3% (7 of 526 eyes)
2007 Sanders—Matched population ICL vs. LASIK?! 0% (164 eyes)

2010 Schmidinger—Long-term changes in vaulting! *** |5% (4 of 84 eyes)
2012 Zhou—Mid-long term follow-up?? t 0.5% (5 of 993 eyes)

*See slide 10 for full citation

*Did not distinguish clinically significant from not significant.
**Cross section of patients with low vault identified

***QOnly percentages of cataract were reported. We had to calculate the number of eyes
TNot clear how many were clinically significant




Results: 3 articles appear to be outliers

Maeng: 30%. x-sectional study patients selected
because they were more likely to develop cataract.

Gonvers: 27% included all opacities. Clinically significant
was only 2.7%. Obsolete models of ICL included. Small
sample probably caused Type Il statistical errors.
Incorrect sizing technique. Cohort age too high.

Lackner: 33% (all opacities). 10.7% (clinically significant)
Used 6 models of ICL, including prototypes. Probably
Includes Type Il statistical errors. Incomplete Methods
lacks sizing technique, some demographic data. Older
cohort, high average refractive error




Results: Variables and rate inflation

® Definition of “cataract” includes all opacities, not
just clinically significant.

® Repeated citations of obsolete studies, esp.
Gonvers and Lackner.

® Convoluted computations
- Percentages with no “n”
- Percentages of percentages

® Poor writing and lack of editing




Results (example of convoluted computations
combined with poor writing)

® Qriginal: “In this trial, ASCC developed in 28% of eyes in the ICM-
V4 group .... An ICL removal with cataract extraction had to be
performed in 17% of eyes with an ICM-V4 at 43 £ 34 months
(range, 9—-103 months) after the first appearance of an ASCC."

® Edited: ASCC developed in 24 (28%) of 84 eyes in the ICM-V4

group. Of those 24 eyes, an ICL removal with cataract extraction

had to be performed in 4 ...after the first appearance of an ASCC.




Conclusions

® The often quoted range of 2.9%—-33% ICL-
associated cataract Is incorrect.

® Obsolete study results should not be cited by
authors reporting ICL results.

® 0%-5%, as reported in 19 studies, is far more
reflective of clinical experience with ICLs, and is a
much more realistic statistic upon which to make
the decision to implant ICLs.
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PURPOSE

The acholarly literaturs regularly reports that cataract sssociated with ICL implantation can rangs from a low
of 2.5% al the way up to 33% A range of such magnituds suggssts sither low reproduciility of ICL resuits or
inconaiataney in tha way rseulte ara reportsd in tha litaraturs.

In clinical practics we do not ses this with IGL in The ratsa of IGL i cataract
in my own practics have rsmainsd extramely low and stabls over the six and a haf ysars that | have bsen
implanting tham. Adcitionally, the ratee in my practice are lowsr than the 2.5% that iz often the reported = the
lowst end of the rangs. Therefors, we suspected that the inconsistency originatse in the reporting of results.

Ths rapsatsd publication of this statistic may wsll be hindering widar adoption of the IGL among ophthalmologists
in the United States. We undertook an investigation of the lilerature to find out what, if anything, was amiss.

METHODS

Owr starting point was a collection of pser reviewsd arlicies that had been pulled for an sarlisr study of ICLz, as
theas papara reprssantad & good cross-ection that spannsd about 10 years. W also mined the raference lists
of the original articles and added seversl studies based on repeated citations of those articles. Wa efiminated
articies that did not report en incidencs of cataract. Only articlee published in the pesr reviewsd litsrature wers
used in this study.

Twanty-two articlsa'-# wars identified for inclusion in the study. Each articls was analyzed, paragraph by
paragraph, to gain a thorough undsrstanding of the data, cohorts, study methods, computation of percantages,
and reaults.

For the current study, we definad “cataract’ as clinically significant cataract resulting in loss of BSCVA and
leading to phacoemulsification and replacement with an 10L.

RESULTS

Table 1 shows hat the incidence of clinically significant cataract reported in the 22 studies ranged from 0% to
30%. The thrss articlss highlightsd in yslow reportsd cataract incidsncs over 10%. The 19 rsmaining articles.
reported cataract from 0 — 6.9%. Whan ths V3 modsl resuits from tha ITM study wers droppsd, the rangs of
estaract dipped to 0 — 5%, MM

Analysls of articles reporting percentages higher than 5%

Masng*

The 30% cataract rate reportad in ths article by Masng iz sxplainsd by the study cohort (=26 syss), which
is a cross section of patients from a larger study (n=233 eyes) identified as having risk factors for cataract
development. The risk faciore were: lower vauiting (mean, 42.4 = 34.0 um va. 141.4 = 82.2 prik; grester age

{mean, 42.6 = 7.3 ve. 34.9= 6.0 years); and higher pre-operative SE (mean, -17.1 = 4.4 D va. 107 = 27 D) than
he rest of the cohort, Additionally, the 30% refers to all opacities. Actual clinically significant rate was 19,23

Gonvsrs”

The 27% rate given in the absttact refera to all opaciiies. Digging deaper into tha study revealed that only 2
(2.7%) met our criteria for clnically significant. The 279% rate is repeated here because that is the rate printed
in the abstract , and that rate tends to be cited sverywhers. Thia study included V3 and V4 models, and reaults
were not stratified by model. Gonvers found no statistical difference between V3 and V4 model results or vault
sizn, which Sandsra states iz probably & Type Il atatistical arror (false negativa). ®® Gonvera routinely implanted
lenzes that were 0.5 mm emallsr than wouid have been implantsd in the US, which reeulta in amallar vault 2
Additionally, patients as old as 62 years {mean ags 42) wers implanted.

Lacknsr?

The body of this articls i the sourcs of ths 33% smtistic that i oftsn quoted e tha high end of tha rangs.
According to Lackner, 25 of 75 eyes developed lens opacifications. Cataract surgery was performed on 8 eyes
{10.7% of all cases) which is lower. but atil 8 much higher incidencs of cataract than is normally 2sen in clinical
axperience. Six different models, including the V3, wers implanted in this cohort. Four of them wese discontinued
and two wers prototypee ® Lackner found no statistical differencs in results by model, but this was probably also
& Typs Il etatistical arror bacauss of the emall sampls aize. How the IGL length was datsrmined is not reportad.
Msan patient age was 38.3 = 11.5 {range 21.7 — 60.5). Average myopia was -16.23. Demographic information on
the patiants who had cataract surgery was not rsportsd, nor was the modsi of IGL disclossd.

with Collagen Copolymer IOLs

RESULTS (continued)

Tabis 1. Incidsnce of reportsd cataract in 22 articlse.
Articles highlighted in yeliow were identified as outliers

Year  Authorand articie® Rate of cataract
2004 US ITM Stuoy 3-year fallow ug 06% (3 of 525 ayes)
2010 Aonso—1-year falow-Lp® 0% (50 eye)

2011 Alonso-g-year follow-upt 0% (1 of 188 eyes)
2007 Chang-High myopic Asian eyest 1.8% (1 of 181 eyes)
2011 Femandss Feview of ICL complications® 1.9% (2092 eyss)
2003 Gomvers—Rslationship of vauting io catasact” © 27% (20 of 73 ayee)
2008 Kamiya—Changes In vauling® 4 (30073 ayes)
2008 Kamiya -Fous ysar 18% (1 of 36 syes)
2010 Kojima-Canges In vaur ouing one years 0% (38 eyes)

201 Kejima-—Lans sizing metmog™ 0% (47 Byes)

2003 Lackner—Outcome afier rsatmentts 10.7% (8 o1 78 syes)
2004 LacknerLong-term resuls" 3% (30176 eyes)
2011 Masng-Fisk facior for catamct Gevelopmant'* 3085 (80! 26 syas)
2001 Parkhurs-iGLs In US milkary warlightars™ 0% (135 eyes)

2012 Reinstsin-Comparison of vault predicianiity'® 0% (350 eyes)

2003 Sanchez-Galsana-Lens opacies” 1% 2 of 170 ayes)
2008 Sanoer=—CLILASIK comparizon for ow myopiae 0% (144 eyes)
2002 Sanosrs—ncidence of NS opaciles (V3 V. Ve ::gg::;m
2008 Sandsts—ASCC 5 years after ICLS In FDA i 1.3% (7 of 226 ayss)
2007  Sandsrs-atcned popuiation ICL vs. LASKE! 0% (164 8yee)
2010 Sonmidinger—Long-1Bm changes in vauring ' ¢ % (4 0084 Byeg)
2012 Zhou-Mid-ang tBrm follow-upt 0.57% (3 of 853 syes)
* See slise 10 lor lul chation

N ssgrifioan

= Cruss section of pationts wih jow veut idersifisd

- O repor oyes.

hiol cear how many were clricaly signiicart.

A} Unedited version: “in this frial. ASCC developed in 28% of eyes in the ICM-V4
group.... An IGL ramovsl with cataract exiraction had 1o be performed in 17% of
eyes with an ICM-V4 at 43 = 34 months (range, 9—103 manihs) after the first
appearance of an ASCC. ™"

B) Proposed edit: In this frial, ASCC developed in 28% (24 of 84) of syes in the
ICM-V4 group... Of those 24 eyes, an ICL removal with cataract exfraction had
1o bs performed in 4 (5% of eyes in the ICM-V4 group) at 43 + 34 months
(range, 9=103 months) after the first appearance of an ASCC.

Figure 1 snows how data can A) It appears that 17% of all V4
TecpianiE (17% of 84-14) [0 10 NAVe N8 SxITACToN KFOCE0UTS. Nota Al e AUNGr Says Cataract
‘extraction was performed In 17% of eyes with ihe Ve AFTER the first appearance of ASCC,
Acditionally the autnor coss not give numbars of syss. Tharshons the 7% apalles only 10 Byss with
ASCC, 1ot 10 3l 8455 WEN IS V4. B) A 1aWIIlan Varsion of INe Seniance GOV Now e daia coud
hawe been mace asler 1o grasp.

Sanders®

Thia study explaine why the V3 lans was discontinusd. The V3 1ecuita account for the 6.9% rats of cataract.
The differences In results between the V3 and V4 models are dramatic and statistically significant. In his 2008
follow-up article, Sanders directly addreesse Lackner’s and Gonvers' assertions that there are no statistical
differences between the V3 and V4 results. He attributes their findings to Type Il statistical emors (false
negatives) caussd by amall sample sizea. 2

Variables that lead to rate inflation

Definition of cataract

It is impartant to distinguish what the author msans by incidsnce of cataract. The percsntage given in the
abstract is not always the percentage of clinically significant cataract. It may encompass all opacities, whether or
not they have patntial to threaten sight. The most important percentags iz the percantage of eysa that lose

2 o1 mora linee of BSCVA and that have to have cataract surgary. The reader may have to do some calculstions.
to unsarth that rats.

Literature Review to Better Determine Risk for Cataract
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Reliance on and continusd repstition of studiss reporting obaolsts andior incorrsct data

‘Wa found that wo studise, one by Gonvers’ and tha other by Lackner™ are vinually insttutionalized, even though
many of their findings are demonstrably outdated. Their data are based on obsolete modeds of the ICL. Their
sizing methods were either questionable or not described. Their statistical findings are prebably due to type Il
talss nagativs arrora ® Remarkably, they found no statistical diffsrsncs in vaulting bstwssn V3 and V4 modsls;
and no statistical differsncs in occurrence of cataract among differant modsla.” 2 Lackner found no statistically
significant correlation batween low vault and cataract? Sanders rebutted the Gonwers and Lackner articles in
20082 but the findings of these papers continue to be repaated by other authors, One or both of the Gonvers
and Lackner articlea wars cited in 13 of the 18 papers in this study that were published subssquent to their
ralagan 13-4 18

Convolutad computationz and poor editing

Figurs 1 showa how uaing percentages without including ths number of syss, along with impreciss wording
creales incorrect perceptions. The actual incidence of clinically significant cataract in this study was 5%." but

it was not reported as such, and it was difficult to figure it out. It required a half an hour of scrutinizing the
methoda and resulta sectiona to uncover it. Even Femandse, in his wall thought out and well written review of
ICL complicatione.? s guilty of foreing the reader to perform calculations fo find that 1,5% of all eyes in his review
developed clinically significant cataract, The abstract first states that 136 (5.2%) cases of some form of cataract
wera raportad. It goas on 1o aay that “cataract surgery was carried out in 27.9% (38) of sysa.” —implying all the
eyes In all the articles. Fernandes does present the n, 5o It only takes a few seconds to figure out that 38 Is 1.5%
of 2582 eyes. Still, 27.9% is a figure that is likely fo be repeated because it is in the abstract

CONCLUSIONS

As authors and researchars, it is important to be thorough and precise in our dafintions. As readsrs and
physicians, it iz impartant o dig despar than the percentagss reportad in the abatract i understand how the
data are pressntsd and what they really mesn.

“The wide range of ICL associated cataract (2.8% — 33%) that is often reported in the literature does not reflact
clinical expsrisnce. Whan the cross ssctional and cbeolsts study resuits are removsd from this collaction

of studies, the range of clinically significant cataract contracts dramatically to 0% — 5%, which is far more.
reflective of current clinical experience. This is a much more realistic statistic upon which to make the decision
o implant ICLs.
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