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CALL TO ORDER

Panel Chair Jayne Weiss, M.D., cdled the meeting to order at 9:01 am. and noted that a
guorum was present. Panel Executive Secretary Sara Thor nton welcomed participants and
announced the appointment of William D. Mathers, M.D., as a voting member. She noted that
Andrew Bao was acting industry representative for the meeting on February 5, 2004, and asked
the panel membersto introduce themselves.

Executive Secretary Thornton then read the conflict of interest satement. Full waivers
had been granted to Michad R. Grimmett, M.D., Oliver D. Schein, M.D., and Woodford S. Van
Meter, M.D., for their interests in firms that could be affected by the pand’ s recommendations.
She noted for the record that the Agency had taken into consideration other matters involving
Drs. Grimmett and Schein and Arthur Bradley, Ph.D., Anne L. Coleman, M.D., Ph.D., Andrew J.
Huang, M.D., Marian S. Macsai-Kaplan, M.D., and Jayne S. Weiss, M.D., dl of whom reported
past or current interests involving firms at issue but in matters not related to the day’ s agenda.
They may participate fully. She read the appointment to temporary voting status, which granted
voting satus to panel consultants Karen Bandeen-Roche, Ph.D., Richard Casey, M.D., Andrew J.
Huang, M.D., Marian S. Macsai-Kaplan, M.D., Oliver D. Schein, M.D., Janine A. Smith, M.D.,
and Woodford S. Van Meter, M.D., for the duration of the mesting.

OPEN PUBLIC HEARING

Executive Secretary Thornton read aletter into the record from Peter D. Van Patten,
M.D., Duluth Clinic Virginia, Virginia, MN, who received Artisan lens implants after
experiencing increasing problems with contact lenses. His sght improved sgnificartly after
recaiving the implants. He now wears glasses only for night driving. He experiences minimd
night glare. The Artisan lensis an important investigationa surgical option for his patients. The
lensis safe and effective when implanted by a skilled surgeon.

L edie Woodlock, patient advocate, Surgical Eyes Foundation, noted that she became
involved with the organization after failed LASIK surgery in 2000. She asked the pand to
address numerousissues as it reviewed the PMA, including diameter selection, endothdlid cell
loss, anterior chamber depth (ACD), risks involving later cataract surgery, risk for unwanted

halos and glare, and proper informed consent procedures.



Glenn Hagele, Executive Director, Council for Refractive Surgery Quality
Assurance (CRSQA), noted that the phakic intraocular lens (PIOL) has been available outside
the United States for the better part of a decade. The pand should consider including in the
physician and patient labeling thet it is difficult to determine the probability of induced night
vison problems when the scotopic pupil islarger than the size of the full optica correction of the
deviceisnot easly determined. Patient labeling should include a representation of these effects,
induding difficulty driving a night and reading in low-light environments, and it should indlude
a datement indicating that training and practica experience of the surgeon may be an important
factor in the probability of adesrable outcome. In addition, the patient labeling should indicate
the type and frequency of probable surgery-rdated long-term care; for example, patients will
require periodic evaluation of intraocular pressure (10P) after PIOL implantation. No clear
consensus exists on the long-term effects of PIOL on endothdid cdls. The functiond life of a
PIOL may be as much as 40 years, during thistime, the need for regular evaluation of
endothdid cdl lossis clear, but who will pay for those costs? PIOL implantation is an elective,
arguably cosmetic procedure. If patients are properly informed of the immediate and long-term
issues relating to the sponsor’s PIOL, those who dect to have lens implants will have reasonable
expectations and will be able to make the decison that best meets their needs.

MorrisJohn, Ophthalmalogist, L ouisville K'Y, implanted the fird five Artisan lensesin
the United States and has implanted more than 200 lenses to date. The Artisan lens has a short
but steep learning curve for surgeons. The lens needs adequate ACD in order to be successfully
implanted. Many of his patients do not have glare or have had glare dl their lives and experience
the lens as an improvement. Other problems are surgeon related. Many surgeons prefer thislens
to other PIOLs. With thislens, patients see well and experience minimd sde effects

OPEN COMMITTEE SESSION
Division Updates

A. Ralph Rosenthal, M.D., stated that the Agency strongly recommends that al
companies schedule a pre-PMA meeting with the Agency to discuss accountability, stability, and
safety and efficacy, even if the company has previoudy submitted numerous PMAS. Doing O
will help ensure a better submisson and one that will be lesslikdly to result in a* non-filable’

decison or amgor deficiency |etter.



DonnaR. Lochner, Former Chief, Intraocular and Corneal |mplants Branch, stated
that the Morcher GmbH endocapsular tension ring (P010059), which was reviewed at the
January 2002 pandl meeting, was approved October 23, 2003. The device isindicated for the
dabilization of the crysaline lens cgpsule in the presence of week or partially absent zonulesin
adult patients undergoing cataract extraction with IOL implantation.

The Eyeonics (formerly C& C Vison) Crystalens™ Accommodating Intraocular Lens
(PO30002), which was reviewed at the May 2003 panel meeting, was approved November 14,
2003. The deviceisintended for primary implantation in the capsular bag of the eye for the
visua correction of gphakiain adult patients in whom a cataractous lens has been removed. It is
intended to provide near, intermediate, and distance vision without spectacles. The lens provides
approximately 1.00 diopter (D) of monocular accommodation.

Everette T. Beers, Ph.D., Chief, Diagnostic and Surgical Devices Branch, stated that
three PMAs have been gpproved since the last panel meeting. The Wavelight Allegretto Laser
Myopia+ Agtigmatism device (P020050) was approved for LASIK correction of myopia of up
to —12.00 D with or without astigmatism of up to —6.00 D. The Wavdight Allegretto Laser
Hyperopia+ Agtigmatism device (PO30008) was gpproved for LASIK correction of hyperopia up
to +6.00D sphere with up to +5.00 D cylinder, with manifest refractive spherica equivalent
(MRSE) upto + 6.00 D. The B&L Zyoptix device (P990027/S6) was approved for wavefront-
guided LASIK correction of myopia of up to—7.00 D with up to —3.00 D of agtigmatism and
MRSE up to —7.50 D.

Approximately 36 510(k)s were cleared in 2003.

SPONSOR PRESENTATION

Rick McCarley, President, Ophtec, thanked the FDA review team and introduced the
sponsor presenters and consultants.

Vance Thompson, M.D., Sioux Falls, SD, presented information on the design features
and higtory of the lens and described his experience with it. He implanted hisfirst lensin 1998
and since then has implanted the lensin 95 eyes. All of his patients are pleased with the outcome.
The Artisan lens has some unique safety features that explain its pogitive results.

The device isasingle-piece, dliptica, polymethylmethacrylate (PMMA) lenswith a
dight anterior vault. It is desgned for implantation into the anterior chamber of the phakic eye. It



is fixated to the mid- periphery of the iris by incorporation of theirisinto a cap in the haptics, a

process called enclavation. Proper fixation requires about 1 mm of iristissue. An advantage of
the lensisits ease of attachment and detachment. It can be repositioned during surgery or easily
removed, if necessary. It isavailable in two szes, 6 mm and 5 mm, each with a different diopter
range. Because the lens attaches to ardatively immobile part of theiris, the pupil can be dilated.

Dr. Thompson then summarized the development of the Artisan PIOL. The current
design has been in use since 1991 around the world. It is the most commonly implanted lensin
the world today. It is frequently used as a secondary implant, particularly during penetrating
keratoplagty (PK). It offers stable fixation over time with normal pupillary function and no iris
atrophy. To date, more than 100,000 myopic, hyperopic, and toric lenses have been implanted
worldwide by 5,000 physicians.

A European multicenter study of 518 eyesimplanted from 1991 to 1999 found low
amount of endothelid cdl loss and good stabilization over time. Mean endothelid cell dengity
change was —4.8 percent at 6 months and —2.4 percent from 6 monthsto 1 year; the change was —
0.7 percent from Year 2to Year 3. Best corrected distance visua acuity (BSCVA) was =20/40
for 93.9 percent of participants, and uncorrected visua acuity (UCVA) was=20/40in 76.8
percent of participants. A tota of 57.1 percent of sudy participants were within 0.50 D of the
target, and 76.8 percent were within 1.00 D of the target. The results demonstrate refractive
gability and good predictability. The risk—benefit ratio is favorable, and the study demondtrated
safety and efficacy. No reports in the literature indicate long-term safety concerns with the lens
design.

Doyle Stulting, M .D., Ph.D., Emory Univergity, Atlanta, GA, presented findings from
the U.S. dinicd investigation. Dr. Stulting was one of the amedica monitors of the clinicd
study and is a paid consultant to the sponsor. The clinical study was an open labd,
non-compardtive study in patients with 4.60 to 22.0 D of myopia. The lenses were provided in
1.00 D power increments, the 5 mm lensis availablein —5.00 to —20.00 D, and the 6 mm lensis
avalablein —5.00 to —15.00 D. Patients had eight postoperative vigts.

Patients were age 21 to 50 with stable manifest refraction and ACD = 3.2 mm and
refractive cylinder = 2.00 D. Endothelial cell density was = 2,000 cellsmm?, and pupil Size was
= 4.5 mm. No study participants had an ocular disease or abnormdity that would affect safety.
Protocol waivers were requested and granted by FDA until November 2000, when the protocol



was changed to include patients with preexigting dinicaly insgnificant and stable peripherd

lens opacities, astigmatism of =2.50 D, ACD <3.2 mm, age >50, pupil Sze > optic Sze,
preoperative BSCVA <20/40, and inability to completely correct refractive error. Results were
obtained for dl eyes and participants.

Outcome measures included uncorrected distance visua acuity (UCVA), best spectacle-
corrected distance visud acuity (BSCVA), manifest and cycloplegic refraction, contrast
sengtivity, intraocular pressure, pupil shape, endothelid cell dengity, and dit lamp exam.

Cataract formation was not identified as a sgnificant risk because of the device's 6-year history
of implantation internationally and anterior placement of the IOL. The gpproved protocol

required only dlinica grading of cataracts rather than sandardized grading. Asthe available
technologies and knowledge advanced, the sponsor changed investigationa procedures
congstent with FDA, ANSI and |SO discussion in developing guidelines. The study enrolled 684
participants between October 1997 and July 2003: 662 participants were in the primary study,
478 of whom were bilaeraly implanted. Twenty-two patients were implanted for compassonate
use. Participants were divided into severa groups for the purposes of andyss. The safety
andysisis based on results in both eyes, but the efficacy andysisis based on resultsin first eyes.

The data are from 386 eyes followed for 3 years. The study was origindly desgned and
powered as a 2-year study; some participants therefore did not return for the 3-year follow-up
vidt. 8 percent were lost to follow-up. Mean patient age was 39.6 years, many study participants
were high myopes who were at high risk for undesirable outcomes.

The safety andysis found that 100 percent of study participants had BSCVA =20/40 at 2
or 3 years after surgery. At 3 years, 49 percent had gained BSCVA. Losses were due to
measurement variability. The results demongtrate improvement after surgery, which other lenses
do not provide. Any induction of astigmatism was due to the surgery, not device falure. Early
postoperative findings included flare; cornea edema; iris pigment preci pitates, increased |OP,
and mild, asymptomatic ovdization of pupil. The effects decreased with time. Eighteen of 1,140
eyes experienced acute eevation in |OP, most of which occurred 1 day postoperatively; al
resolved by 20 days. |OP increases were attributed to retained viscod astic or steroid response.

The adverse events of greatest concern are secondary surgica interventions that are lens
related, medically necessary (not prophylactic), not treatable with common technologies that
would be available after gpprova, and not preventable. Twenty-saven of 41 adverse eventsfdll



outside these criteria Most secondary surgical interventions occurred during early surgical
experience, and a disproportionate number (12 of 31, or 38.7 percent) occurred at one sSite. Most
secondary surgicd interventions (22/31) were due to improper lens fixation. Fifty percent of
events occurred among the first 10 participants implanted. Ten lenses required resttachment, two
lenses were exchanged, and two were explanted. Twenty preventative repositionings took place.
Haf of the secondary surgica procedures were due to trauma. Retina detachment occurred in

sx eyes, dl of which had preoperative MRSE between —11.50 and —18.60 D. Those results are
not inconsstent with the literature.

Three of 1,179 eyes (0.25 percent) required cataract extraction; the incidence of cataracts
in the study population is not unexpected. Only two eyes lost more than 2 lines of BSCVA; one
was dueto retind detachment and subsequent macular hole, and one was due to posterior
capsular haze following cataract extraction and PCIOL implantation. The sponsor recommends
extengve physician training to reduce secondary procedures.

Two additional adverse events occurred after PMA submission: one consisted of 10L
removal, cataract extraction, and PCIOL implantation in an eye that underwent repair of retina
detachment, and the other consisted of 1OL reattachment following IOL didocation due to
boxing.

The origind protocol did not provide good dtatistica power to rule out Significant
changesin endothelid cdl dendty, but the data presented are consistent with the guidance
provided to industry by the FDA. A review of raw data indicated that the quality of images could
be improved. A recount was done at 12 Sites, and one reading center was used to ensure
consistency. The best quality image read per eye per vist was used. A total of 353 eyes
(representing 215 participants) and a consistent cohort of 57 participants were analyzed.
Endothdid cdl density was measured at 6 months, 1 year, 2 years, and 3 years. At 3 years, the
mean percentage change from baseline was —4.76 percent + 7.8 percent for all recounted eyes,
which isan equivdent yearly rate of —1.59 percent; for the consistent cohort, the mean
percentage change from basdline was —3.80 percent £ 9.8 percent, which is an equivaent yearly
rate of —1.27 percent. In both groups, the change between consecutive periods was not
datidicaly sgnificant. One ste had a daidicaly sgnificantly larger loss at 3 years, results
from that site may not be poolable, and removing that site from the andyssimproves the
endothelid cdl loss data. In addition, based on measurement variability done, acdl loss



measurement of 10 percent or more would be expected in 13 percent of eyes when no red
changein endothdlid cdl dengty had occurred. The results are not Sgnificantly different from
the guidance. Average cdll loss over time was 1.72 percent per year. Hexagondity and
coefficient of variation data support the conclusion that the lens does not stress the endothelium,
and no consgtent satiticaly significantly associations were found with various demographic
and physiologic variables. The Artisan lens has an excdlent safety profile,

UCVA was measured in first eyes a 3 years, and the results were excellent. Seven of 87
eyes did not achieve UCVA, primarily because of resdud astigmatism or resduad myaopia. Only
1.00 D lens power increments were available in the study and that the study included participants
with more than 2.50 D of astigmatism without astigmatic correction. UCVA is expected to
increase after gpproval, because 0.50 D power increments are available and astigmatic corrective
procedures are likely to be performed. Manifest refraction data show that 94.7 percent of study
participants were within 1.00 D of the target refraction and that the mean spherica equivalent
remained stable over time.

Patient satisfaction was high; less than 10 percent of participants gave “ unfavorable’
ratings to qudity of vison, satisfaction with surgery, and willingness to recommend the
procedure. Most patients had no change in glare, haos, and starbursts. However, the proportion
of patients who did not experience halos before surgery but experienced hal os postoperatively
was 65 percent, aatidticaly sgnificant difference. Nighttime visua symptoms were not
ggnificantly correlated with lens optic Sze being larger than mesopic pupil sze, lens power, or
refractive cylinder (except for hdos). Symptoms will likely diminish postapprova dueto the
avallability of 0.50 D lens power increments and additiona surgery for resdud astigmatism.

A substudy a one ste found no decrease in contrast sengtivity under different
conditions. Satigticaly sgnificart differences, where present, usualy show better contrast
sengtivity postoperatively than preoperatively.

Finaly, Dr. Stulting presented the sponsor’ s labeling and training proposas and asked the
pand to recommend approva of the PMA.

Panel Questionsfor Sponsor
Panel members raised issues concerning outcomes when pupil size was larger than optic

gze; whether any study participants were on Alphagan at night; whether data from other sources



were available that could be useful; the number of and rationde for protocol deviations, the role
of magnification in the improved visua acuity reported; appropriateness of the procedure for
people who are in sports careers or were otherwise prone to head trauma; appropriateness of the
procedure for relatively young patients; the small number of minority patientsin the sudy; how
the sponsor ensured that patients with glaucoma were excluded from the study; the adequacy of
the sponsor’ s training program for preventing adverse events, safety and efficacy in low-myope
patients, and possible hindrance of activities among patients experiencing nighttime visua
symptoms.

Panel members were concerned about methodology of the sponsor’ s endothelia cell
count data, particularly comparability of the 12 sitesthat contributed data to those sites that did
not contribute data. They expressed concern about additional endothelid cell lossin study
participants who required second surgeries and requested endothdlia cell count data on patients
in the subgroup the sponsor designated as Group E, which includes dl eyes not included in the
subgroups designated as Groups A and B (i.e, dl first and second eyes) aswell as
compassionate use eyesin eyes with replacement lenses.

FDA PRESENTATION

Jeffrey Toy, Ph.D., Toxicologist, Intraocular and Corneal Implants Branch, and
Team Leader, PM A P030028, listed the review team members and introduced the FDA
speakers.

Bernard P. Lepri, O.D., M.S,, M .Ed., Optometrigt, Vitreoretinal and Extraocular
Devices Branch, and Clinical Reviewer, PM A P030028, summarized the risks and benefits of
the Artisan lens. Operative risks may include improper enclavation, which can lead to surgica
repogitionings, wound leskage; infection; induced cataract; and corneal damage due to surgical
trauma. Postoperative risksinclude elevated |OP, inflammatory responses, the potentia for
pigmentary glaucomaas aresult of irisirritation, critical losses of corned endothdid cdlsand
function, retind detachment, and didodgement of the IOL itself with concomitant optica sde
effects such as glare and hdo. Benefits include correction of high refractive errors without the
optica limitations imposed by spectacles or the complications of long-term wear contact lens.
Reversihility and expanded options for treatment of high refractive errors benefit both the
practitioner and the patient.



In the sponsor’ s clinical study, UCVA of 20/20 or better was achieved by more than 30
percent of the totd treated population at 1, 2, and 3 years. UCVA of 20/40 or better was achieved
by proportions ranging from 84 to 87 percent over the 3-year period of the study. At least 79
percent of study participants had 20/20 BSCV A or better and 100 percent had 20/40 or better in
the overdl treated population. In the consistent cohort, mean differencesin refraction between
vidtsranged from —0.02 D to —0.05 D over the 3-year period. Of the 49 lens opacities reported, 4
were visudly significant: 3 required extraction, and 1 eyelost 2 lines of BSCVA. After 30 years
the endothelial cell count may drop to 1,272 cellsmm?. Theindusion criteria pecify =2,000
cdlsmn? as the lower limit for preoperative endothelia cell count, but that may not be sufficient
for younger patients. The two lens sizes directly relate to pupil Szesin mesopic conditions and
associated glare and halos.

Gerry W. Gray, Ph.D., Statistician, Office of Surveillance and Biometrics, reviewed
the sponsor’ s endothelid cdl count data. Endothdlial cell counts and measurements were taken at
basdine; 6 months, and years 1, 2, and 3. A totd of 353 available eyes from reliable machines
were recounted in one reading center. That was atotd of 1,144 observation eyes by vigt. . No
control group was available.

It isimportant to have reasonable assurance that endothdid cell dengty is preserved. The
point for concern is 1,000 to 1,200 cellmm?. The ANS! and SO standards documents suggest
that one cadculate a sample size for thiskind of study using a 2.0 upper 90 percent confidence
interval. The FDA draft guidance sets an acceptable loss rate with an upper confidence limit of
90 percent at 1.5 percent per year. The estimates reflect steady-dtate long-term loss.

Annual rates of endothelid cdl loss are highest in the first 3 years, then low theresfter.
The data do not indicate any perioperative period with increased endothdid cdl loss. Much
varigbility exigsin individud rates of loss. The calculations assume alinear lossrate, but it is
not clear that isthe case. The data conflict with expected outcomesin dl guidance documents.
The percentage change from basdine is not equivaent to the steady- state long-term rate. The
edimate depends somewhat on whether the basdline count is included in the regression.

Extragpolation is dways a questionable exercise. If one garts with a basdine endothelid
cdl density of 2,700 cellsmm?, at the estimated loss rates, it would take 12 to 17 years to reach
2,000 cdlls/mm?. How individual patients fare is perhaps more important than average cell loss
through time. It is difficult to answer with any confidence what proportion of patients will show

10



cdl loss greater than some critical amount or what proportion will have cdl densities of less than
1,500 or 800 cellsmm? a agiven time point.

Dr. Lepri reviewed the pand questions and presented data tables.
Panel Questionsfor FDA Per sonnel

The pand’s questions focused on Dr. Gray’ s extrgpolation methodology and findings,
which he darified to their satisfaction.

COMMITTEE DELIBERATIONS
The sponsor provided clarification in response to various pand questions concerning
pupil size, explantation, and bias in seection of endothdlid cdl recount patients.

Panel Review

Dr. Mather s provided thefirst primary panel review. He raised severa safety concerns,
primarily related to endothelia cdll loss over time and changesin endothdia cell dengity
resulting from lens insertion. For the entire group of participants in the ponsor’ s study, the
endothelia cell loss rate was 1.58 percent per year in the first 3 years; however, the normd loss
rateis 0.6 percent over 3 years—2.5 percent at 10 years after cataract surgery. Patients who
received the lens at age 20 would reach the point of risk for corned failure and cataract in 30
years. Although the lens has not been removed from any markets for safety concerns, it would
take more than 15 years to achieve a sufficiently low endothdlia cdll density to creste corned
edema. Therate of cataract development in the study group is aready higher than average, and
postoperative inflammeation in the form of cell and flare was persstent in 1.3 percent of subjects
a 6 months. The accuracy of the implant gppears to be excdlent considering the difficultiesin
determining chamber depth and refractive error in high myopes. MRSE was quite good, and
most participants gained at least 1 line of BSCVA. Haos can be expected in night when the pupil
islargest and light passes outsde the limits of the lens. Responding to the FDA questions for the
pand, Dr. Mathers stated that the lens is not safe for the current intended population. Patients
should be required to have a preoperative endothelia cell count of more than 2,400 cdlls/mm?
and should be at least 35 years old, regardless of cell count. The restriction would delay onset of
the mean risk point to age 75. As an dternative or additional method to reduce risk, the lens
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should be limited to patients most in need who had refraction of =—9.00 D; to those with ACD >
3.2 mm. Lens diameter should be limited to the Sze of the dark-adapted pupil to reduce halos.

Dr. Scheinin hisprimary pand review raised concerns over how the sponsor reported
data. The sponsor should not have excluded any patients from the safety andyss, and the safety
data and adverse events should have been reported by person rather than by eye, because so
many participants were bilaterdly implanted. The sponsor was able to report on less than half of
the potential 3-year data.

The sponsor aso created an arbitrary divison between complications and adver se events,
for example, lens opacity, but not cataract extraction, was defined as a complication. Medical
and surgica complications with potentia to cause harm should be digtinguished from trivia
events. The lens and the surgical procedure are inextricably linked. Lens opacities were reported
in aout 5 percent of eyes, but no sandardized grading system was used. What proportion of
patients recaiving the lens will need cataract surgery within 10 years? Comparisons with
outcomes for anterior chamber intraocular lenses (ACIOLS) are ingppropriate for this device.
Petients reported severa visua Sde effects; 16 to 30 percent had symptoms not noted
preoperatively. Further andlysis is needed to ascertain whether certain subgroups had intolerable
adverse event rates.

Findly, with regard to endothdia cell count, the sponsor’s data have limitations.
Although little evidence indicates sysematic bias, the evduation of meansis not hepful, given
that about 25 percent of patientslost 10 percent or more cells. How were discontinued
participants or those with secondary procedures handled? The reandyzed endothdid cdll count
data appear to represent only about 15 percent of images. Canadian and European data are not
reassuring.

On the basis of what has been reported to date and the incompleteness of the data, the
safety of the device is a concern. Additiona analyses on the complete cohort would help
dleviate the concern. Should the lens be gpproved, postmarket survelllance is warranted. Dr.
Schein dso listed severd |abding suggestions, which he had submitted previoudy.

Dr. Macsai in her primary pane review reiterated many of the concerns of the other
pand reviewers and pointed out that the lack of standardization and aspects of the protocol
design of the PMA limit the ability to evauate safety and efficacy of the lens. The sponsor's
safety criteria are inadequate. PIOL s should not be compared with ACIOL s because the deviceis
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not being used to treat patients with cataracts who have had vison loss. Use of the FDA grid for
ACIOLs to determine acceptable levels of safety is therefore inappropriate. PIOLs must be held
to amuch higher standard than the FDA grid. In addition, the summary of key safety and
efficacy variables was not submitted in a dratified manner for patients from Group E. The lack
of thisdatais a sgnificant deficiency. Consumers must have this information.

Twenty-Sx eyes had preoperative lens opacities that were not measured in any
standardized manner; this oversight invaidates the comparison of the preoperative incidence of
lens opacities with the postoperative incidence. In addition, 41 eyes were enrolled with cornedl
abnormadities. The definition of corned abnormdity isnot clear. Without theinformation it is
not possible to tell if the endothelia cell count data may be skewed from including these 41 eyes.

The adverse event rate was 3.9 percent, which is sgnificantly higher than the 1 percent
suggested as an gpprovable leve for this PMA. The sponsor cannot arbitrarily decide what an
adverse event is—anything that happens that is bad is an adverse event. It is unclear what the redl
number of adverse eventsis. It is Sgnificant that 23.8 percent of patients with pupils grester than
5.5 mm under mesopic conditions reported halos. These are high numbers and are induced
problems. Sixty-seven patients experienced spikes of more than 30 mm of Hg, and gonioscopy
was not performed in any of those patients preoperatively or postoperatively. The role of
pigment dispersion, flare, some levd of chronic inflammation, and possible acceeration of
cataract formation or glaucomafrom an IOL that is stabilized by enclavation of theiris has not
been ruled out.

Findly, the endothdlid cdl data submitted by the sponsor were difficult to analyze. Only
12 sites that used the Konan microscope had endothelia cell images that could be eva uated.
Loss of endothdid cells was higher between Y ears 2 and 3. The data demonsgtrate an increasein
cdl loss over time. Eyeswith ACD of 3.0 to 3.2 mm had higher rates of cell loss, indicating that
ACD playsarole. The data show that the endothelid cell count has not stabilized. The estimated
endothelia cell lossrate of 1.58 to 3.05 percent is too high for a young person.

FDA QUESTIONS FOR PANEL

1. Dotheendothelial cell data presented abovein the overall analyss, stratified by anterior chamber depth
and the extrapolations over time, provide reasonable assurance of safety of the Artisan myopia lens?

The pand concurred that the data provided in the overal anaysis do not demonstrate reasonable
safety.
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2. Dotheother data presented in the PM A providereasonable assur ance of safety?
Many pand members fdt that the data presented in the PMA do not provide reasonable

assurance of safety. Lens opacity, retina detachment, increased 10OP, and the need for revison
surgery were of concern. The adverse event rates do not take into account the time under
observation. Chronic inflammation and other issues may lead to accelerated cataract formation.
The sponsor should provide adverse event rates by patient and by eye, dong with atimeline.
Adverse events that could cause harm or loss of vison should be separated from those that do
not have mgor clinical sgnificance. Data should aso be dratified by lens power and should be
provided for Groups C-E or dl groups together without the separate groupings. The pand was
aso concerned about cataract formation and retina detachment, noting that the absence of a
control group makes the assessment of cataract formation extremdly difficult. The sponsor did
not provide adequate data on minority patients. One of the issues with high myopesis thet they
are at increased risk for glaucoma and there could be alot of undiagnosed glaucomathat may or
may not have gotten worse by the placement of thislens, however, thereis no datafor this. Also
gonioscopy was not performed to determine the status of subjects on medication for increased
intraocular pressure. The sponsor needs to address the pandl’ s safety concerns, whether with new
data or reanalyss of exiging data. Additiond follow-up data on the patients enrolled in the
clinica study are needed; data for only 60 percent of patients data are available now. A
postmarket study may be appropriate.

Panel members noted that this device istrying to address areal need and may be suitable
for anarrow range of patients who have few aternatives. However, they were concerned about
the device simpact on long-term endothelia cedll loss and the inadequacy of the sponsor’ s data
for answering questions on the subject. Extragpolated data are not sufficient to determine safety.
Agency staff commented that the sponsor had provided data for 300 eyes and had therefore met
the Agency’ s requirements for adequately powering the study’s sefety andyss. Overdl, a
magority of the panel felt they needed more premarket data to decide whether the device is
reasonably safe.

3. Theproposed statement of indicationsreads: “ Thereduction or eimination of myopiain adultswith
myopia ranging from greater than —5to lessthan —20 D with lessthan 2D of astigmatism at the spectacle
plane; Patientswith documented stability of refraction for the prior 6 months, asdemonstrated by a
spherical equivalent change of lessthan or equal to 0.50D.” Doesthe panel recommend any modifications
tothe proposed statement of indications with respect to: (a) minimum anterior chamber depth of <3.2
mm wer e excluded in the study); (b) maximum pupil size (the 2 models of Artisan areintended for
patientswith pupil sizesup to 5.0 mm and up to 6.0 mm); and (c) minimum preoper ative endothelial cell
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density? The outcomes of ECC changesreported in number 1 above could be used to determine
acceptable minimum endothelial cell densities.

Panel members concurred that ACD should be “ greater than 3.2 mm.” They dso generdly
agreed that the pupil size should not be larger than the optic, dthough some pand members
stated that the data did not support that conclusion. The panel asked the Agency to usea 2
percent annual cdll loss rate to caculate the minimum endothelid cdl density for patients a any
given age who are contemplating receiving the Artisan lens. The sponsor’s data aone were
insufficient to determine minimum preoperative endothdid cdl dengty.

4. Do the pandl member s have any additional labeling recommendations?

Pand members suggested including the following changes to the labding:

?? Include the table of preoperative and postoperative visua symptoms of glare, starbursts, and
haos, by mesopic pupil sze

?? Possbly include a statement that patients should have explored other options for refractive
correction before proceeding to having the surgery

?? Dr. Coleman had numerous edits to the labeling involving the language concerning use of the

lensin patients with glaucoma, risks involving 0P, and glossary terms; she submitted her

recommendations in writing to the pand executive secretary.

The labeling should dtate that the effects of loss of endothdid cdl dengty are unknown.

Long-term effects on corned function, lens opacities, and corned edema have not been

established.

?? The sponsor should not claim that the lens improves contrast sengitivity and add lines of

vision, because those effects are artifacts of magnification. The product should clearly Sate

that when switching from spectacle correction to this IOL, magnification will result in

myopic eyes, with potentid improvementsin visud acuity.

Both physician and patient labeling should include a clear, understandable statement

describing the pand’ s concerns about the future risks of this product.

The adverse event rates as written imply that the data are based on the full cohort, whichis

not accurate. The term “nonadverse event” should not be used in the patient labeling.

The data should list how many people required additiona refractive procedures.

Complications should include cataract and lens opecity.

Endothelid cell data should be presented in terms of thresholds.

The reference to the FDA grid for ACIOLs should be deleted.

Risk of didocation due to trauma should be listed under precautions.

Precautions should include risk of starbursts and halos in low-light conditions.

The patient brochure uses terminology patients are not likely to understand and should be

revised accordingly.

The glossary isinadequate.

NN
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Some pane members fdt that the lens should not be gpproved for use in patients under
age 18 because they were not in the study population. Most pand members declined to specify a
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minimum age, but they were comfortable with the Agency determining appropriate
age/endothdlia cdll densty parameters for patients consdering the lens. The pand members dso
concurred that the minimum refractive error should be 9.00 D. The sponsor should conduct a
postmarket study on a new cohort of patients for 2 to 3 years to determine rates of serious
adverse events.

OPEN PUBLIC HEARING

MorrisJohns, ophthalmologist, Louisville, KY, spoke in favor of gpproving the lens. Patients
outside the 20/40 range benefit the most from the surgery. Refractive surgeons do not have many
options. A prudent doctor would do endothelid cell counts every year. It iswise for the panel to
suggest that ACD be greater than 3.2 mm because specifying the minimum ACD will reduce
some complications. Retinal detachment and cataract are not of great concern. The pand is
making a mistake by limiting the minimum refractive error to 9.00 D—the device works well for

patients with thin corneas who are not candidates for LASIK.

Sponsor Closng Comments

Dr. Sulting said that he appreciated the pandl’ s concerns. An effective training program can be
constructed o thet the average ophthalmologist can do the procedure. The technology is
available everywhere but the United States. If endothelid cell loss were an issue, it would have
appeared after 100,000 implants.

VOTE

Ms. Thornton read the voting options. The panel vote ended in atie, with 6 voting for and 6

voting againgt recommending approvable with conditions. Panel Chair Weiss cast thetie

breaking vote in the affirmative for approva with the following conditions:

1. Patient ACD should be >3.2 mm.

2. Thedeviceis approved for adioptric range of —9.00 D to —20.00 D.

3. The Agency should determine the age aswell asthe minimad cdl count from which they will
work backward as well as whether it will be quartile versus two percent cell lossin order to
determine the cell count alowable for implantation of the lens a a given age.
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4. A 2- or 3-year postmarket study should evauate the incidence of retind detachments, lens

6.

explants, and cataract formation with a sample sze calculated by the Agency followed for
two to three years.

Existing data should be reanalyzed for pigment digpersion and increased | OP with respect to
the minority cohort subset.

The sponsor should revise the labeling as follows:

?? Staetha traumaisarisk factor for IOL didocation.

?? Provide an accurate definition of “adverse event” for consumers.

?? Properly dratify data by lens power (+0.50 D or 1.00 D).

?? Statethat 38 percent of participants achieved 50 percent reduction in endothdid cell

densty in 25 years.

State that when pupil Szeis greater than the optic Size, visud aberrations may result.

The table summarizing data on preoperative and postoperative glare, sarburst, and halo

should be included.

In the physician’ s draft directions for use
1. Item 5h. Replace “medicdly uncontrollable glaucoma’ with “glaucoma’

2. ltem 7. Revise to dtate “Elevated intraocular pressure has been reported
occasondly in patients who have received lensimplants. Theintraocular
pressure of patients should be monitored postoperatively.”

3. Under Summary of Other Complications— Delete “No incidence of pupillary
block” because there was an incidence of presumed pupillary block. Delete
“persgtent raised IOP” and mention that dightly less than 1% of the patients need
medication for intraocular pressure control.

4. Include a gatement thet the patient’ srisk of glaucoma in the future is unknown.

5. Include a statement that the effect on the drainage angle is unknown because they
didn’'t do gonioscopy pre and postoperatively.

?? Inthe patient labding

1. Under No.10, Warnings subgtitute “ glaucoma’ for “medically uncontrollable
glaucomd’.

2. Under Precautions replace “ secondary glaucoma’ with “eevated eye pressures’
and change the second sentence to “Intraocular pressures of patients should be
monitored postoperatively.

3. Totheindex add the terms glaucoma, intraocular pressure or eye pressure.

?? Deete satements referring to “improved” visud acuity and “improved” contrast
sengtivity. In the patient information booklet it should be stated that the patient’s visua
acuity a distance will be “improved” rather than using the word “clear

?? If thelensis approved, delete the statement that safety and efficacy have not been
established

?? State that long-term risk to cornedl endothdlia cells has not been
established and that the short term cell count decreases.

?? A suggestion that physicians could perform a contact lens refraction to improve the
accuracy of 10L power prediction for higher myopes.

NN
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?? Adverse events should be provided on a per eye and per patient basis. Risk for future lens
opacities, retina detachment and cataract formation should be mentioned.

?? The contragt sengitivity information should state that spectacle use in the re-op testing

versusiris plan IOL testing does not indicate improved contrast sengtivity following the

procedure.

Describe what it means to have corneal edema and cataract surgery.

State that the future risk for the development of lens opecities is unknown.

?? The patient brochure should clarify the difference between complications and adverse

events.

Labeing should provide alist of mean cell loss rate and a chart showing percentage of

patients losing certain increments such as 10 percent of cells, 20 percent of cdls at

varioustime intervals.

The reference to the FDA grid for ACIOL s should be deleted.

The labeling should dtate that the lower age range in the study was 21, not 18.

Precautions should include risk of starbursts and halosin low-light conditions.

The sponsor should rework the glossary so that the terms are accurate and

comprehensible to the lay person.

Improved clarification of study Size, duration, and complication rates should be added.

NN

NN N N N
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7. The Agency should recdculate the cumulative clinicaly sgnificant adverse event and
adverse reaction rate.
8. Datafor safety and efficacy of Group E should be analyzed and reviewed by the Agency.

POLL
Panel members recommending the device to be approvable with conditions, fdt that the

device offered reasonable assurance of safety and efficacy and was a needed dternative for high
myopes. With appropriate restrictions and precautions, patients can be protected from endothdlia
decompensation.

Panel members recommending againgt approvable with conditions, believed that the
device is not safe or effective enough to warrant approval for a procedure that is essentialy
cosmetic. They were concerned about the inability to determine risk of complications on a per
patient bas's and the questions around endothelia cell 1oss. The sponsor’ s follow-up data were
inadequate.

ADJOURNMENT
Dr. Weiss thanked the participants and adjourned the meeting a 5:46 p.m.
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CALL TO ORDER
Panel Chair Jayne S. Weiss, M.D., called the meeting to order a 9:37 am. and noted that a
guorum was present. M s. Thor nton read the Agency’ s Satement on trangparency and financia

disclosure.

OPEN PUBLIC HEARING

Glenn Hagele, Executive Director, Council for Refractive Surgery Quality
Assurance (CRSQA), thanked the sponsor for seeking approva for monovision trestment with
conductive keratoplasty (CK). Petients are seeking options for aleviating the need for reading
glasses. CK monovision is not a cure; accommodation will not be restored, and the procedure has
no effect on crysdline lens. The labdling should reflect that presbyopiaremains. The learning
curve described by the sponsor is for the best surgeons in world, but not every surgeon is of the
same caliber. Petients need to be informed of the practica experience of a prospective surgeon.
Successful outcomes depend on surgeon experience. Determining the dominant eye isaso an
important factor in success, but thereis no universa technique in ophthamology for doing so;
the labeling should recommend an gppropriate technique.

H.L.“Rick” Milne, M.D., The Eye Center, Columbia, SC, stated that he has
performed more than 800 CK procedures and wants to see CK approved for presbyopic patients.
More than 80 percent of the procedures he performs are for off-label use. He has had CK to
correct his own vison. Presbyopiais disabling in many stuations. CK is safe and stable. The
pand should recommend approval.

Barbara Jo Morley, clinical trial participant, Overland Park, K S, stated that she has
had the CK monovision procedure and is pleased with the results. The procedure itself took 5
minutes and was painless; she could read immediately afterward. She had the surgery 18 months
ago and has thrown away her reading glasses.

Charlene Myers, clinical trial participant, Overland Park, K S, had the procedure 3
years ago. She would recommend the procedure to anyone.

Executive Secretary Thor nton then read the conflict of interest Satement. Full waivers
had been granted for Michadl R. Grimmett, M.D., Oliver D. Schein, M.D., and Woodford S. Van
Meter, M.D., for their interests in firms that could potentialy be affected by the pane’s
recommendations. She noted that the Agency took into consideration certain mattersinvolving
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AnneL. Coleman, M.D., Ph.D., Arthur Bradley, Ph.D., Michad R. Grimmett, M.D., Andrew J.
Huang, M.D., Marian S. Macsai-Kaplan, M.D., Oliver D. Schein, M.D., and Jayne S. Weiss,
M.D., who reported past or current interests in firms at issue but in matters not related to day’s
agenda The Agency had determined that they could participate fully.

SPONSOR PRESENTATION

Jon K. Hayashida, O.D., Vice President, Clinical Affairs, Refractec, introduced the
sponsor speakers and consultants and provided background on the ViewPoint CK system. CK
was gpproved by FDA in April 2002 for temporary treatment of hyperopiaof +0.75 D to +3.00
D. More than 25,000 cases have been performed, and CK’ s safety profileis excellent. The
current PMA isfor use of the system for temporary induction of myopiaof —1.00 D to—2.00 D to
improve near vison in the nondominant eye of presbyopic hyperopes and presbyopic
emmetropes with a successful preoperdtive tria of monovision or history of monovison wear.
Improvement in near vision is provided by cresting monovision through corned stegpening. The
nondominant eye istargeted for a myopic endpoint to provide near vision, and the dominant eye
provides distance vision.

Mark A. Bullimore, M.C.Optom., Ph.D., consultant to Refractec, provided
information on the history of monovision use. The literature indicates that monovisonisan
effective moddity for managing presbyopia. Patient selection and screening are keysto
monovision success. Monovison may be achieved with contacts, IOLs, and refractive
techniques. Monovision's limitations include decreased contrast sengtivity, reduced stereopsis,
glare and night vison difficulties, and binocular vison abnormdities The dinical chalengeisto
achieve good near visud acuity while retaining comfortable binocular vison. Factors
contributing to successful monovision include prescreening, a contact lens monovision trid,
maintaining binocularity by limiting add power (adds grester than 1.50 to 2.00 D inhibit
binocular summation), and patient education.

Marguerite B. McDonald, M.D., Clinical I nvestigator, noted that monovision
treatment with CK uses the same procedure and device previoudy approved for hyperopia. RF
energy is safe and effective for hyperopia trestment. The nomogram and trestment effect are the
same as for the gpproved PMA, but the refractive target is—1.00 to —2.00 D. CK ddivers RF
energy intrasromaly in the mid-periphery of the corneausing a probe tip of 450 pm x 90 pm.
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The stroma hesats due to the eectrical resstance of the corned tissue, resulting in shrinkage of
collagen. A cylindrica, homogeneous, thermd profileis created to approximately 80 percent of
the depth of the periphera cornes, resulting in steepening of the cornea. A nomogram provides
the template for treatment.

Thedinicd trid involved 150 consecutive participants at 5 clinica Stes, four of which
had participated in the hyperopiatria. Patients were required to be at least 40 years old, to have a
preoperative add of +1.00 to +2.00 D, and to be successful contact lens wearers or complete a
monovison trid. Preoperative cycloplegic refraction sphericad equivdent (CRSE) condsted of
hyperopiaup to +2.00 D and emmetropiaof plano £0.50 D.

The treetment goa was to improve near vision by targeting a myopic endpoint in the
participant’ s nondominant eye. Distance vision was provided by the patient’s dominant eye. The
dominant eye of hyperopes could be treated with CK under the study protocol; the dominant eye
of emmetropes was not trested. Target correction was determined by subjective refraction with
add determination and addition of plus lenses until best clarity was achieved at 14 inches.
Petients were alowed to select anear correction to meet individual preferences. The refractive
target was limited to —2.00 D to ensure clinically acceptable anisometropia.

Safety parameters included preservation of BSCVA, induced cylinder, contrast
sengtivity, patient symptoms, and complications and adverse events. Effectiveness parameters
included gahility, predictability, improvement in UCVA-near (UCVA-n), and patient
satisfaction and spectacle use. Results were reported for 150 participants and 150 eyes. At 12
months, data were available for 96 percent of participants; 10 patients were lost to follow-up.

All protocol safety targets were met. No more than 1 percent of eyeslost more than 2
lines of BSCVA. Although 34 eyeslogt 1 line at 1 month, al eyeswere 20/20 or better at 3
months. The proportion of eyes experiencing again of 1 lineincreased and then surpassed the
number of eyeswith adecrease of 1 line.

To determine the clinical effects of induced cylinder, the sudy compared eyes with less
than 1.00 D and >1.00 D of change; no Satidticaly significant difference was found between the
groups. Induced cylinder meets the safety limit in the protocol a more than 2.00 D. The
frequency and magnitude of induced cylinder decrease over time. No compromise in either
BSCVA or UCVA-nineyeswith dinicadly sgnificant induced cylinder was found.
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A subgroup of 83 eyes had contrast testing with and without glare. No change in contrast
sengtivity was found in the following categories. monocular mesopic with and without glare;
binocular photopic with near eye uncorrected; and binocular mesopic with near eye uncorrected,
with and without glare.

Petient symptoms were rated as significantly worse by a small percentage of participants.
The data suggest that symptoms resolve over time; many are typical monovison symptoms. At
12 months, 85 to 95 percent of patients graded their visud symptoms as none or mild. The most
common symptoms were blurred vison and variation of vison in dim light. The symptoms and
frequency are consstent with published studies of monovision.

A smdl number of complications were reported. No serious, unanticipated, or sight-
threatening adverse events were reported. One participant experienced decreasein BSCVA of
more than 2 lines. One case of iritisat 1 week was reported, which resolved. Adverse events
were reported in lessthan 5 percent of eyes, and any single adverse event was reported in less
than 1 percent of eyes. The study meets the criteriafor adverse events.

Danid S. Durrie, M.D., consultant to Refractec, presented the effectiveness data. The
dahility and predictability cohort excluded 3 eyes with protocol deviations. The UCVA-n cohort
excluded 14 eyes corrected for distances greater than 14 inches and 3 eyes with protocol
deviations. The results met dl protocol targets for establishing refractive stability; however, the
confidence intervas did not include 0. The tability outcomes are condstent with the results
reported in the approved hyperopia PMA. The stability |abeling for temporary correction will
unchanged from the approved PMA.

The results meet or exceed protocol guidance requirements for predictability of MRSE.
Petients outside the target range had undercorrection. In addition, a decrease in predictability
occurred for eyes treated with 32 spots. The 32-spot pattern was less effective for both hyperopes
and emmetropes. Even so, a high proportion achieved J3 or better for UCVA-n. Usng
generdized estimating equation (GEE) modding, the sponsor determined that neither age or
basdine status—only spot pattern—was a predictor of low refractive accuracy or the proportion
of eyesthat reached J3 or better. The 32-gpot pattern was not as effective or predictable, but even
50, 70 percent of eyes receiving 32 spots were J3 or better. At 6 months, 78 percent of al eyes
and 82 percent of eyes receiving 8, 16, or 24 spots had monocular UCVA-n of J3 or better; 84
percent of al eyes and 90 percent of eyesreceiving 8, 16, or 24 spots had binocular UCV A-n of
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J3 or better. Eighty-one percent of dl participants (and 86 percent of eyesreceiving 8, 16, or 24
spots) had combined binocular UCVA distance vision of 20/20 and near vision of J3 or better at
6 months.

Two questionnaires were used in the PMA dlinica study. Theinitia questionnaire was
not adequatdly specific in defining near vision tasks because it provided only three categories of
use. The second questionnaire was based on recdl and provided a more refined list of functiona
activities performed a near. The second questionnaire found that most patients were able to see
items such as street Sgns, bookshelves, computer screens, menus, and sewing without glasses;
however, about one-third of patients needed some correction for fine print. At 12 months, 84
percent of patients were very satisfied or satisfied, 12 percent were neutral, and 4 percent were
dissatisfied or very dissatisfied.

The data demondrate an excelent safety and effectiveness profile.

Panel Questionsfor Sponsor

Pand members raised questions concerning the stability and functiond duration of the
procedure; possible complications, whether the procedure was suitable for people with previous
refractive surgery; the rate of undercorrection and the outcomes of retreatment; the need for
gpectacles over time for different patient subgroups, the lack of objective testing for stereopss,
the usefulness of the 32-spot procedure; the role of age in patient outcomes, the rate of protocol
deviations, the vdidity of the patient questionnaires, determination of which eye is dominant;

and impact of the procedure on future cataract surgery. Sponsor representative answered the
pand’s questions.

FDA PRESENTATION

Jan Callaway, Microbiologist, Diagnostic and Surgical Devices Branch, and Team
Leader, PMA 010018/S5, listed the team members.

Sheryl L. Berman, M.D., Medical Officer, Division of Ophthalmic & Ear, Nose and
Throat Devices, and Clinical Reviewer, PM A P010018/S5, listed severd issues that warrant
pand discussion. She reviewed the indication for use and the regulatory history of CK. Thisis
the firgt time a monovision indication has been requested for an ophthamic surgica device. The
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sponsor has updated the origind labeling with 24-month study data and iswilling to do so with
this supplement.

Only four eyes were treated with the 8-spot pattern. For the PMA cohort, given the small
meagnitude of correction, accuracy of MRSE islessthan ided. At 6 months, 24 percent of study
participants were undercorrected by more than 1.00 D, and 16 percent were undercorrected at 12
months. A significant proportion of undercorrection can be atributed to the 32- spot treatment
pattern: 59 percent of 32-spot eyes were undercorrected by more than 1.00 D at 6 months. Ina
recent submission, the sponsor reanayzed the data to exclude 32-spot eyes. The reandysis
reduces the proportion of undercorrected eyes to 8 percent at 6 months.

Target endpoints for accuracy were met or gpproximated by the overall cohort. However,
GEE modding found that the 32-spot pattern was associated with less accuracy. Age was
confounded by the spot pattern—older patients needed more spots. A reduction in accuracy was
observed with the 32-spot group. Excluding the 32-spot eyes from the andyss improved
accuracy. Because 32-spot procedures can be done off label, the sponsor wishesto provide
information in the physician and patient labeling. The reanalyzed data dso indicate modest
improvement in UCVA.

Despite limited efficacy, the procedure “till provides adequate levels of J3 or better”
according to the sponsor. Efficacy is significantly lower for hyperopes than for emmetropes, who
experienced lower J3 near outcome.

A large proportion of patients remain unable to read without glasses: 40 percent at 6
months and 55 percent at 12 months. Eliminating patients who had the 32-spot procedures does
not change the proportion by much. The second questionnaire the sponsor used has severa
methodologica problems, including a smal number of respondents, no definition of fine print,
and recdl bias. Again, excluding the 32-spot treatment cohort did not change the resultsto a
dinicaly sgnificant degree. The sponsor performed comparative analyses of the dinica impact
of induced cylinder that demongtrated no clinicaly sgnificant compromise in near uncorrected
acuity.

Reduced stereopsisis aknown effect of monovision correction, but the sponsor clams
unchanged depth perception from basdine. However, thisis based on acomparison to
preoperative depth perception with monovision contact lens weer, rather than distance
spectacles. Although the sponsor concluded that 90 percent of patients retained theinitia
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correction at 1 year, the calculation was made by comparing 6-month outcome with 12-month
outcome and labdling any eye retaining correction within 0.50 D asretaining the initid effect.
Finally, patients reported many subjective symptoms postoperatively that they did not report
preoperatively, including gritty feding, light senstivity, dryness, glare, hdos, blurred vison,
double vison, and fluctuation in vison.

In response to a pand question concerning the dropoff rate of the treatment effect at
various time points, Dr. Berman stated that the Agency fdt that the accuracy of correction was
less than ideal and had asked the sponsor to provide information about how much correction can
be anticipated at 1 year. That information will be incdluded in the labdling.

Panel Review

Dr. Huang noted that CK has been approved for hyperopic indications and is being used
off labe for astigmatism and monovision. Safety and efficacy for monovison remain uncdear.

The safety profile for presbyopiais Smilar to that of the hyperopic study, but the sponsor’ s study
lacked information regarding future options for undercorrection. At 1 month, 34 percent of study
participants had loss of 1 line of BSCVA for distance. It is unclear how that affected their depth
perception and qudity of life.

The study had a sgnificant number of protocol deviations. At one Site, 16 patients
received additiona intraoperative spots to decrease the CK-induced astigmatism. Ten patients
were excluded in the origind andyds but included in Amendment 6.

The study met the Agency’ s guidance targets for clinicd efficacy for myopic refractive
lasers. However, no guidance has been established for UCV A-n. The sponsor’s criterion was 75
percent of patients achieving J3 or better; Dr. Huang would propose, in addition, that 50 percent
of patients achieve J1 or better. Dr. Huang presented severd data tablesillustrating the poorer
outcomes for patients receiving 32 spots.

CK for monovison meets the safety criteria, but efficacy isless clear. The procedure
provides temporary but irreversble monovision. Forty percent of study participants resumed
udng full-time reading aids by 6 months (55 percent by 12 months). In addition, 32-spot
trestment failed to meet FDA guidance and the sponsor’ s goals. Cost versus benefit is not clear:
A pair of nonprescription reading glasses costs about $15, but CK costs $1,500 and is not
permanent. The proposed indication should say “induction of monovision, via spherica
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hyperopic treatment up to 2.25 D (using 24 spots) in the nondominant eye. The labeling should
include warnings about 8-spot trestment because little data are available.

Dr. McM ahon provided the clinica review. Accountability was excdlent for dl time
periods. Although enrollment was skewed toward one Site, the sponsor’ s GEE modeling found
that the results were not biased by this skewing. Participants were dmost exclusively white (96
percent) and mostly female (61 percent). Protocol deviations were smadl in number and minor.

Regarding safety, the sponsor’ s target was no more than 5 percent of cohort with =2.00 D
induced cylinder; the data show that no induced cylinder was >1.75 D. Mean cylinder at basdline
was 0.32 D, increasing to 0.63 D at 6 months and decreasing to 0.55 D at 12 months.
Collectively, this does not appear to be aworrisome amount of induced cylinder. Among study
participants with >1.00 D of induced cylinder, 12 percent and 14 percent lost 1 line of BSCVA at
6 and 12 months, respectively. The sponsor has agreed that these outcomes should beincluded in
the patient and physician labeling. No eyes had worse than 20/40 BSCVA at any vidt, and few
eyes had aloss of morethan 2 lines of BSCVA a any vist, a far or near test distances. IOP was
25 mm Hg or lower a dl vigts. Cornea haze was present in 2 percent of study participantsat 1
month and 1 percent at 6 months, and it had resolved in al participants by 9 months. Adverse
events were uncommon, and complications were minor. CK for the inducement of a near
correction therefore appears to be reasonably safe; however, 2-year follow-up data on induced
cylinder and its effect on BSCVA seem warranted.

The sponsor followed FDA guidance for accuracy of refractive surgery lasers for the
treatment of myopia; the target is 75 percent of patients within +1.00 D and 50 percent within
+0.50. Dr. McMahon presented severd tables illustrating that the outcomes were within these
accuracy parameters for most patients. However, few eyes were treated with 8 spots, and the
gponsor acknowledges that the number istoo small to analyze. It raises the question of whether
the gpplication of 8 spots should be removed from the trestment for near indication. The intended
treatment range encompassed 2.00 D, and the targets encompassed 1.00 D; it is not clear that this
is areasonable target range for this or other procedures seeking relaively smdl correction
ranges. CK for near is not very effective with the 32-spot trestment, and the near vision
procedure is more effective for emmetropic eyes than for hyperopic eyes. At no vist interval did
hyperopic eyes meet the £0.50 D target criteria
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With regard to patient satisfaction, the frequency of a change in symptoms (for the
WOrse) appears to persist and, in some cases, increase over time. The qudity of vison in terms of
“improvement” seemsimpressive, and 79 to 84 percent of participants reported being satisfied or
very satisfied over the 12 month follow-up period. Thisfinding trends with the percentage of
patients who see J3 or better.

The sponsor is correct that hyperopes and, to alesser, extent presbyopes, will appreciate
virtudly any improvement in their uncorrected vision; this Stuation is partidly responsible for
the impressve satisfaction results in the face of amodest trestment effect. The number of sudy
participants using spectacles or contact lenses for reading tasksis high. People generaly do not
perform near tasks at their threshold near acuity comfortably or for long periods of time. They
need one or two steps larger than threshold to view near targets comfortably.

In conclusion, CK for near appears to be reasonably safe. Longer follow-up concerning
loss of BSCVA from induced cylinder and symptoms seems warranted. CK for near is modestly
effective at best. The 32-gpot treatment is not effective and should be excluded from gpproval.
The trestment has not been shown to be effective for lessthan 1.00 D of intended effect (8 spots)
and for more than 2.25 D of intended effect (32 spots). Due to the limited effectiveness range,
CK for near should be approved for corrections between 1.00 D and 2.25 D of intended effect,
eliminating many hyperopes from the procedure. No data support the efficacy of retreatments or
intraoperative placement of additiona spots. For future CK applications, FDA should consider
dropping the +1.00 D target for accuracy in procedures seeking less than 4.00 to 5.00 D of
treatment effect, and increase the +0.50 D target to 70 percent for intended treatments of less
than 4.00 to 5.00 D.

FDA QUESTIONS FOR PANEL

1. Isthelength of follow-up sufficient to demonstratereasonable assur ance of safety and efficacy
for the requested indication?
Panel members concurred that CK monovision is safe, dthough effectivenessisless clear. Two-

year data, when available, will hep clarify the matter. Postmarketing surveillance for at least 1
year should be required. Because the sponsor argues equivalence with a previous PMA, the
Agency should conduct an equivaence analyss.

2. Isthe magnitude of induced cylinder and axis shift, and the associated effect on UCVA,
clinically acceptable for the requested indication?
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The pand concurred that the magnitude of induced cylinder and axis shift was dlinicaly
acceptable.

3. Istherate of undercorrection >1.0 D clinically acceptable? Arethere subgroups of the PMA
cohort for which this outcome is not acceptable?

A mgority of the pane felt that the undercorrection rate was not acceptable, particularly for
patients undergoing a 32-spot procedure. Insufficient datawere provided for patients undergoing
8-pot procedures to make a determination. The other two spot sizes are clinicaly acceptable.

4. Arethereduced accuracy to target refraction and poorer near-UCVA outcomes (monocular
and binocular) reasonabletojustify therisk of electivesurgery with “temporary” results, and is
thenear UCVA correction achieved clinically useful in thefollowing groups? If not, how do you
suggest the indication and/or labeling be modified...
=& for eyestreated with the 32-spot pattern?

e for subjects >55 years of age?
= for hyperopic patients?
= for any other subgroupsor attempted magnitude of refractive correction?
The pand concurred that the reduced accuracy and outcomes are not reasonable to justify the

risk of dective surgery with temporary results. The procedure is not dlinicaly ussful with the 32-
spot pattern; more data are needed on the 8- spot pattern. The study was not powered to
determine an age effect. The 32-spot pattern, age, and refraction al interact, so the sponsor
should use gatigtics to further andlyze the data. The god is to reduce spectacle dependence, not
to achieve a particular refractive outcome. It would be useful to know how the effects deteriorate

over time for each spot pattern.

5. Dothe spectacle dependenceratesfor near activities support approval for the requested indicationin a
presbyopic population?
The pand had mixed views, some membersindicated that the data were insufficient to answver

the question, whereas others fdlt that the spectacle dependence rates support approva aslong as
patients undergo an informed consent process and the labeling is appropriate. They expressed
concerns about the qudity of the questionnaires used.

6. Dothesafety and efficacy data support approval for therequested indication? If not, what indication
doesthe data support?

The panel concurred that the data support approva for the requested indication for al but the 32-
spot pattern. More data are needed on the safety and efficacy of the 8-spot pattern. However,
because physicians will use CK off label, data on the efficacy of the 32-spot pattern should be
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included in the labding. CK has limited efficacy for hyperopes. It is asafe and effective
procedure for intended near corrections of 1.00 to 2.25 D of intended effect.

7. Doyou have additional labeling recommendations, explanatory text or data? Aretheredatatablesthat
should be added to thelabeling for physiciansand/or patients?

Dr. McMahon recommended incorporating the following patient labeling recommendations from
pages 11 and 12 of hisclinicd review:

?? Theterm “Blended Vison” is used as aeuphemism for monovison, seemingly in an attempt

to trademark a commonly understood refractive environment; this language will confuse

prospective patients and should be removed.

Page 11, firgt bullet: The word “keloids’ should be added in parentheses after “scars.”

Page 11, sixth bullet: Nystagmus should be added as a contraindication.

?? Page 12: Movethe last two paragraphs of “first days’ to after the first paragraph of “the
weeks.”

?? Page 14, bullet item that ends in “retreatment”: The bullet item should be removed because
the effectiveness and safety of retrestments were not determined in the clinicd trid.

?? Pages 13-14: The section does not mention the need for amonovison trid, but it should be
included here.

?? Page 23, table 8: Add a“worse row.”

?? Page 24. Omit the first bullet under “questionsto ask your doctor” if nystagmusis
contraindicated.

?? Add atable defining the frequency-induced cylinder and the effect it had on near and
digancevisoninthetrid.

?? Add acautionary satement after Table 1 (p. 8) indicating that equivaent outcomes in non
Caucasians have not been determined.
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Dr. McMahon recommended incorporating the following physician labeling recommendations
from pages 12 of hisclinicd review:

?? Remove nystagmus from warnings and place it in contraindications.

?? In the section that discusses how long contact lenses should be removed prior to having the
procedure, add that a stable refraction should be determined if at any preoperative vist
cornedl topography is abnormal.

?? Add “The effectiveness of this procedure/device has not been determined for patients with
lessthan 20/25 BSCV A preoperatively.”

Panel members had the following additiona recommendations for the patient labdling:

?? Statethat patients should talk to their doctor to determine whether their corneais too thin for
the procedure. This should be in the physician labeling, too.

?? State that patients with history of glaucoma or devated 10P, or steriod-response |OP
€elevation should not have the procedure.

?7? State that effects on stereovision are not known.

?? State that duration of the procedure beyond 2 yearsis not known.
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?? Itisimportant to not give the impression that the procedure is reversible; the labeling should
clarify the distinction between temporary and reversible.

?? Ingtructions about leaving out contact lenses should be wordsmithed to emphasize, without
sounding condescending, the importance of removing contacts.

?? Include some warning about how to interpret tables 11 and 12; the information should say
that they are based on nonvadidated, nonstandard questionnaires.

Pand members had the following additional recommendations for the physician labding:

?? Add datatables on retreatment if possible and on the 10 excluded patients who had additiona

§pots to reduce induced astigmatism. Physicians need to know that 32-spot procedures may

induce astigmatism and require additiond trestment.

Stress the importance of centration.

? Add keratoconus and other ectatic conditions and incisond keratotomy to the
contraindications.

?? Add data on patients with prior refractive surgery.

?? State that with incisona keratotomy, the shrinking corneamay put stress on wounds that are

not fully hedled.

State that effects of other procedures after CK are not known.

State that effects on stereovision are not known.

?? State that the procedure has not been studied in pseudophakic patients or in patients with

trangplants.

The language describing the consstent cohort should be dlarified so as not to midead.

State that outcomes of 10L power formulae are unknown after this procedure.

? The results on the proportion of participants who use spectacles to view the computer screen
should be removed because too many variables are involved for the information to be
meaningful.

33
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SENEN

OPEN PUBLIC HEARING

No comments were made.

VOTE

Executive Secretary Thornton read the voting options. The panel voted unanimoudly to approve

CK monovision with the following conditions:

1. Changetheindications statement to include an intended range of hyperopic refractive
correction of +1.00 to +2.25 D of effect.

2. Strengthen the labeling by adding the following informeation:

?? Insart agraph showing the regresson of the trestment effect over timefor al eyes,
emmetropic eyes only, and hyperopic eyes only.

?? Insat dataon the induction of astigmatism and its effect on clinical outcomes.

?? State that no data are available on retreatments.
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Provide information on the efficacy of the spot patterns and efficacy with the intended

correction.

State that no data are available on eyes with prior ophthamic surgery such asrefractive

urgery.

Include awarning that monovison may affect depth perception.

Include in the precautions patients with a history of glaucoma or steroid-responsive

|OP devation or an |OP >21mm Hg.

Include prior radia keratotomy as a contraindication.

Clarify the difference between “temporary” and “non-reversble’ effect.

Note that data on spectacle dependence are from nonvalidated questionnaires.

Include a data table on excluded eyes.

Emphasi ze the importance of proper centration.

Emphasize that the procedure is temporary and show mean manifest refraction 1oss data.

State that the effects of changing corned curvature have unknown effects on lens power

formulae in cataract surgery.

Dédete the reference to patient functioning with computers because it has not been studied

aufficdently.

Reword the ingructions on removing contacts to €iminate the condescending tone.

Include 24-month detain the labeling when it becomes available and establish substantia

equivaency to the prior PMA.

I ncorporate the patient labeling recommendations from Dr. McMahon's dlinicd review:

? Theterm “Blended Vison” is used as a euphemism for monovision, seemingly inan

attempt to trademark a commonly understood refractive environment; this language

will confuse prospective patients and should be removed.

Page 11, firgt bullet: Theword “keloids” should be added in parentheses after “scars.”

Page 11, sixth bullet: Nystagmus should be added as a contraindication

Page 12: Move the last two paragraphs of “first days’ to after the first paragraph of

“the weeks.”

7? Page 14, bullet item that endsin “retrestment”: The bullet item should be removed
because the effectiveness and safety of retreatments were not determined in the
dinicd trid.

7?2 Pages 13-14: The section does not mention the need for amonovison trid, but it

should be included here.

Page 23, table 8: Add a“worse row.”

Page 24: Omit the first bullet under “questions to ask your doctor” if nystagmusis

contraindicated.

72 Add atable defining the frequency-induced cylinder and the effect it had on near and
digancevisoninthetrid.

72 Add acautionary statement after Table 1 (p. 8) indicating that equivaent outcomesin
non-Caucasians have not been determined.

Incorporate the physician labeling recommendations from Dr. McMahon's clinica

review:

7?2 Remove nystagmus from warnings and place in cortraindications.

NN
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7 In the section concerning how long contact lenses should be removed prior to having
the procedure, add that a stable refraction should be determined if at any preoperétive
vigt cornedl topography is abnormd.

7 Add “The effectiveness of this procedure/device has not been determined for patients

with less than 20/25 BSCV A preoperatively.”

The pand |€ft it to the Agency to wordsmith the labeling changes.

POLL
Panel membersindicated that the sponsor had demonstrated safety and efficacy of the procedure,

and the conditions of approva will further improve CK safety.

ADJOURNMENT
Dr. Weiss thanked the participants and adjourned the mesting a 3:09 p.m. Ms. Thornton noted
that the next pand meeting is scheduled for March 5 and will consst of a generd issues

discusson on the use of I0OLswith clear lens extraction.
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