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Purpose: To show the visual and refractive outcomes in Asian eyes with cataract when bilaterally implanted with either
a hydrophobic FineVision POD F GF or a hydrophilic FineVision POD F intraocular lens (IOL).

Methods: Forty-six patients were randomized to receive POD F GF or POD F IOLs. Visual and refractive outcomes were assessed up
to 24 months post-surgery. Measurements included uncorrected-distance visual acuity, corrected-distance visual acuity (CDVA),
distance-corrected intermediate visual acuity (DCIVA), distance-corrected near visual acuity (DCNVA), refraction, defocus curve,
photopic and mesopic contrast sensitivity, and patient-reported outcomes.

Results: Mean spherical equivalent was close to emmetropia for both groups and stable across postoperative visits. Overall, 97.73%
and 100% of eyes in the POD F GF IOL group and 95.65% and 100%, of eyes in the POD F IOL group were within +1.00D of the
target refraction at 12 and 24 months, respectively. All patients showed a CDVA of >20/25 at 12- and 24-months post-surgery. In both
groups, 24 months post-surgery 91% of patients presented a DCIVA of >20/25 and 83.3% of patients had a DCNVA of >20/25.
Defocus curve showed continuous visual acuity, being 20/32 or better in both groups over a 4.00D range between 1.00D and —3.00/-
3.50D. Both groups showed good contrast sensitivity values for photopic and mesopic conditions. Overall, 86.4%, 86.4%, and 72.7%
of patients implanted with the POD F GF IOL reported not wearing glasses at all for distance, intermediate, and near vision,
respectively. These values were 81.8%, 86.4%, and 90.9% for patients implanted with the POD F IOL. Both groups of patients
reported similar satisfaction percentages (100% very satisfied/satisfied) and would recommend the procedure (100% definitively yes/
probably yes).

Conclusion: This study demonstrates good visual and refractive outcomes for both the FineVision POD F GF and the FineVision
POD F IOLs when implanted in Asian eyes.

Keywords: trifocal, Asian, glistening-free, intraocular lens, cataract

Introduction

Developments in intraocular lens technology focusing on both the optical design and the material used to create
intraocular lenses (IOLs) have led to excellent refractive and visual outcomes in patients undergoing cataract surgery.
For patients considering a multifocal IOL due to presbyopia, bilateral implantation of a trifocal IOL might be an optimal
option that does not compromise distant visual acuity." A new generation of hydrophobic acrylic materials has been
widely used in various commercially available IOLs. It has been reported that the survival rate without the need for
capsulotomy is higher in eyes where a hydrophobic IOL is used in contrast to a hydrophilic IOL;* however, hydrophobic
IOLs are particularly affected by the formation of glistening.’

One widely used hydrophobic acrylic material is GF. This has been analyzed to determine its suitability for use in I[OLs*
and has been found to be glistening-free with properties that may resist the formation of posterior capsular opacification.
This material has been used to create the FineVision POD F GF trifocal IOL (PhysIOL s.a., Liege, Belgium, part of Beaver-
Visitec International, Inc. [BVI], Waltham, USA), using the same optical trifocal design as in the hydrophilic FineVision
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POD F IOL. Previous studies on the POD F GF IOL involving short follow-ups (1 to 6 months)> ' have demonstrated good
clinical performance of the lens and equally good outcomes when compared to its hydrophilic counterpart (POD F).67
Comparative studies looking at both models have concluded that the good outcomes seen in the two materials give the
surgeon the option to choose the preferred IOL for the individual patient based on personal preferences or patient needs.

It has been reported that Asian eyes have different ocular biometric parameters to Caucasian eyes'” (ie, the mean axial
length is significantly greater: 23.83 vs 23.48 mm, p<0.001) and that changes in the capsular bag diameter differ in these
ethnicities immediately after cataract surgery (about 1 mm larger in Asian eyes).'*'* The different IOL power required
for emmetropia and the interaction between the IOL and the capsular bag could affect the stability of the lens once
implanted and hence the accuracy of the procedure. However, an analysis of either of these two IOLs in Asian eyes
involving a long follow-up period has not been reported to date. Consequently, the main objective of this prospective
study was to show the refractive and visual outcomes in Asian patients implanted with the FineVision POD F GF IOL or
the FineVision POD F IOL at various times post-cataract surgery.

Methods
Study Design and Patients

This was a single-center prospective comparative study conducted at the Asian Eye Institute, Makati City (Philippines).
This study was approved by the SCMC-AEI Ethics Review Committee of the Asian Eye Institute. The study followed the
tenets of the Declaration of Helsinki, and after receiving a thorough explanation of the procedure, risks, and possible
complications, all the patients provided written informed consent. The study was registered with the National Institutes of
Health (clinical trial identifier NCT03306355).

The model implanted was randomized for all patients. The inclusion criteria were cataracts with no comorbidity,
spontaneously expressing the desire for spectacle independence after surgery with realistic expectations and availability,
willingness, and sufficient cognitive awareness to comply with the examination procedures. The exclusion criteria were
unrealistic expectations, age <45 years, irregular astigmatism, regular corneal astigmatism >0.75D measured by an
automatic keratometer or biometer or >1.0D if the steep axis of the cylinder was between 90 and 129 degrees, difficulties
in cooperation, acute or chronic disease or illness that would increase the risk or confound the study results, any ocular
comorbidity, a history of ocular trauma or prior ocular surgery, capsule or zonular abnormalities that could affect
postoperative centration or tilt the lens, pupil abnormalities, age macular degeneration and complicated surgery.

Patients were randomly implanted bilaterally with either the trifocal hydrophobic FineVision POD F GF IOL or the
trifocal hydrophilic FineVision POD F IOL. Both IOLs have the same haptic (double-C-loop) and optical design
(diffractive to create two additions: +3.50D and +1.75D). The POD F IOL model is created with 26% hydrophilic
acrylic material and the POD F GF model is created with hydrophobic glistening-free acrylic. The Abbe numbers are 58
and 42 for the POD F and POD F GF models, respectively, and the refractive indexes are 1.46 and 1.52. Both IOL
models are available from 0.00 to 35.00D in 0.50D steps.

Cataract surgery was performed using standard phacoemulsification with a 2.75 mm incision, targeting a 5.5 mm
diameter capsulorhexis or femtosecond laser-assisted capsulotomy to allow the optic to be fully overlapped by the
anterior capsular rim.

Preoperative and Postoperative Assessment

All patients included in this study were comprehensively evaluated prior to the surgery, and the following examinations
were carried out: photopic monocular corrected-distance visual acuity (CDVA), refraction, and optical biometry
(IOLMaster, Carl Zeiss Meditec AG, Jena, Germany). A constant of 119.0 for the POD F IOL and 119.4 for the POD
F GF IOL was used for optical biometry. The IOL power was calculated using the Barrett Universal II formula. The
targeted refraction was emmetropia. Postoperatively, the following measurements were performed at 3, 12, and 24
months: binocular uncorrected-distance visual acuity (UDVA), CDVA, distance-corrected intermediate visual acuity
(DCIVA) at 70 cm, and distance-corrected near visual acuity (DCNVA) at 35 cm. The binocular photopic defocus curve
from +1.50D to —5.00D and binocular photopic and mesopic (3.5 cd/m?) contrast sensitivity were measured at 12 and 24
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months. For the refractive error, the sphere, cylinder, and manifest refraction spherical equivalent (MRSE) were also
measured at different times post-surgery. Any adverse events or complications were also recorded.

Three months after the operation, patients were asked about their need to wear reading aids for various distances,
using the following questions: 1) Do you currently wear glasses for distance vision tasks (eg, reading street signs, going
to see movies, sports events, and the theatre)? 2) Do you currently wear glasses for intermediate vision tasks (eg, to see
how people react to things you say, to read prices in the supermarket, and to work on a PC)? 3) Do you currently wear
glasses for near vision tasks (eg, reading newspapers/magazines/books and sewing)? In addition, they were asked about
their general level of satisfaction (How satisfied are you with your overall vision?), whether they would choose the same
IOL model again, and if they would recommend this IOL to a friend or family member.

Statistical Analysis and Sample Size

The outcomes were analyzed using Excel (2019, version 16.43, Microsoft Corporation, Redmond, WA, USA). All
measurements are given as mean + standard deviation (SD) and ranges. For the sample size calculation, the following
parameters were used: alpha (0.05), power (0.90), two-sided test, expected standard deviation of outcome (0.08
logMAR), and equivalence margin (0.08 logMAR). Using the Sealed Envelope Power calculator and in order to show
no difference between the two study cohorts, 22 patients per group were needed.'”

Results

In this clinical study, 44 eyes from 22 patients were implanted with POD F GF IOL and 48 eyes from 24 patients were
implanted with POD F IOL. Table 1 shows the patient demographics and preoperative characteristics. All patients were
available for the follow-up after 1 month, 45 patients (POD F GF: 22 and POD F: 23) after 3 and 12 months, and 24
patients (POD F GF: 12 and POD F: 12) attended the 24-month follow-up.

Standard graphs for reporting refractive and visual acuity outcomes were constructed. Figure 1 (refractive accuracy)
shows the mean MRSE and cylinder values at different times post-surgery for the POD F GF IOL and POD F IOL
groups. All eyes showed a mean MRSE value close to emmetropia (less than 0.25D) at the follow-ups for both groups of
IOLs, with similar values for the two (top graph). In relation to the mean refractive cylinder, the outcomes were similar
between lenses with values about half a diopter of cylinder across all postoperative visits. Overall, 86.36% and 75% of

Table | Demographic Characteristics of Participants Shown as Means, Standard Deviations (SD), and
Ranges

FineVision POD F GF IOL

FineVision POD F IOL

Refractive cylinder (D)
Spherical equivalent (D)
Monocular UDVA (logMAR)
Monocular CDVA (logMAR)

Kl (D)

K2 (D)

Axial length (mm)

Anterior chamber depth (mm)
White to white (mm)

IOL power (D)

~0.9240.44 (~2.25 to 0)
0.59+2.13 (~8.00 to 3.25)
0424029 (0 to 1.3)
0.170.18 (0 to 1.0)
43.63%1.17 (41.67 to 46.23)
44.16£1.22 (42.08 to 46.94)
23.62+0.70 (22.04 to 24.75)
3.1620.46 (2.32 to 3.84)
11.94£0.37 (11.00 to 12.70)
21.241.9 (16.00 to 24.50)

Patients (n) 22 24
Eyes (n) 44 48
Sex (female/male) 17/5 1717

Age (y) 67.9£6.7 (58 to 79) 69.5£5.9 (57 to 78)
Intraocular pressure (mmHg) 14.1£2.5 (10 to 22) 13.5£2.9 (8 to 19)
Sphere (D) 1.05+2.12 (=7.50 to 3.50) 0.73£1.75 (—4.75 to 3.25)

~1.08+0.56 (~3.25 to —0.50)
0.20+1.81 (-5.63 to 2.63)
0.44+0.30 (0 to 1.3)
0.18£0.21 (0 to 1.0)
44.14£1.75 (41.26 to 48.21)
44.60£1.75 (41.83 to 48.49)
23.42£1.06 (21.45 to 25.31)
3.1240.40 (2.24 to 3.73)
11.85£0.47 (10.70 to 12.90)
20.7+2.8 (14.00 to 25.50)

Abbreviations: UDVA, uncorrected-distance visual acuity; CDVA, corrected-distance visual acuity; K, keratometry; IOL, intraocular

lens power; D, diopters.
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Figure | Refraction outcomes: manifest refraction spherical equivalent (MRSE) and cylinder values at different times post-surgery for the FineVision POD F GF IOL and
FineVision POD F IOL groups.

eyes in the POD F GF IOL group and 80.43% and 75% of eyes in the POD F IOL group, were within £0.50D of the
target refraction at 12 and 24 months, respectively. These percentages changed to 97.73% and 100%, and 95.65% and
100%, respectively, for +£1.00D.

Figure 2 shows the cumulative proportion of eyes with a given binocular logMAR UDVA and CDVA values at
different times post-surgery for the POD F GF IOL and POD F IOL groups. All the patients presented a CDVA of 20/25
or better (<0.10 logMAR) at 12- and 24-months post-surgery. The percentages were similar between the two groups and
maintained across different post-surgery follow-up times. Specifically, the mean values of binocular CDVA for the POD
F GF IOL group were 0.02+0.05, 0.01+0.06, and —0.01+0.05 logMAR at 3, 12, and 24 months, respectively; these values
were 0.01%0.05, 0.02+0.05, and 0.03%0.05 logMAR for the POD F IOL group.

Figure 3 shows the cumulative proportion of eyes with given binocular logMAR DCIVA and DCNVA values at
different post-surgery follow-up times for the POD F GF IOL and POD F IOL groups. In both groups, at 24-months post-
surgery, 91% of patients presented a DCIVA of 20/25 or better (<0.10 logMAR) and 83.3% of patients had a DCNVA of
20/25 or better (<0.10 logMAR). Specifically, the mean values of binocular DCIVA for the POD F GF IOL group were
0.05+0.08, 0.07+0.10, and 0.04+0.08 logMAR at 3, 12, and 24 months, respectively; these values were 0.05+0.08, 0.02
+0.07, and 0.04+0.08 logMAR for the POD F IOL group. At near vision, the mean binocular DCNVA values were 0.10
+0.12, 0.12+0.13, and 0.06+£0.09 logMAR at 3, 12, and 24 months, respectively, for the POD F GF IOL; for the POD
F IOL group the values were 0.05+0.07, 0.05+0.07, and 0.08+0.10 logMAR.
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Figure 2 Cumulative proportion of eyes having a given binocular logMAR uncorrected-distance visual acuity (UDVA) and best-corrected distance visual acuity (CDVA) value
at different times post-surgery for the FineVision POD F GF IOL and FineVision POD F IOL groups.

Figure 4 shows the mean photopic binocular defocus curve for the POD F GF IOL and POD F IOL groups at 12- and 24-
months post-surgery. The curves for the two groups were similar. The visual acuity was 20/32 or better in both groups over
a 4.00D range between 1.00D and —3.00/-3.50D. At 24-months post-surgery it was 20/25 or better in both groups over about
a 3.00D range. Figure 5 shows the mean photopic and mesopic binocular contrast sensitivity function for the POD F GF IOL
and POD F IOL groups at 12- and 24-months post-surgery. Both groups presented good log contrast sensitivity values at
different spatial frequencies analyzed for photopic and mesopic lighting conditions. Note that the photopic values were slightly
better than those found under mesopic conditions. Figure 6 shows the patient-reported outcomes at 3 months post-surgery for
the POD F GF IOL and POD F IOL groups: spectacle independence for distance, intermediate, and near vision (left column);
and patient satisfaction and recommendation (right column). Overall, 86.4%, 86.4%, and 72.7% of patients implanted with the
POD F GF IOL reported wearing glasses none of the time for distance, intermediate, and near vision, respectively; these values
were 81.8%, 86.4%, and 90.9% in patients implanted with the POD F IOL. The two groups of patients reported similar levels
of satisfaction (100% very satisfied or satisfied) and recommendation (100% definitively yes and probably yes).

In the POD F IOL group, one eye required a second operation (lens exchange after loading error and incorrect
implantation), and one eye presented a retinal detachment 24-months after the surgery; both were resolved without
sequelae.
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Figure 3 Cumulative proportion of eyes having a given binocular logMAR distance-corrected intermediate visual acuity (DCIVA) and distance-corrected near visual acuity
(DCNVA) value at different times post-surgery for the FineVision POD F GF IOL and FineVision POD F IOL groups.

Discussion

Previous clinical studies on the FineVision POD F GF IOL have reported good refractive outcomes and excellent visual
acuities at different distances following cataract surgery.” ' As mentioned, these studies involved short follow-ups and
mainly Caucasian populations. In this study, we have analyzed this lens specifically in Asian eyes and we included a long
follow-up in order to provide further evidence for this lens over a longer period in this population.

The refractive accuracy obtained for both groups in this trial was excellent. Figure 1 shows the mean MRSE and
cylinder values in the two groups at various times post-surgery. It should be noted that the mean MRSE values were close
to emmetropia. Nagy et al® analyzed both of these IOL models by implanting the POD F GF IOL in one eye and the POD
F IOL in the contralateral eye in the same patient, in a group of 25 Hungarian patients, and monitored them for 6 months.
Obviously, we cannot compare our study directly with this, but they did report a MRSE value of 0.07+0.19D in the POD
F group and 0.05+0.21D in the POD F GF group, with all the eyes being within +0.50D of the target refraction. In
another study, Poyales et al” analyzed the two models in two groups of Spanish patients, 3 months post-surgery: one
group included 25 patients implanted bilaterally with the hydrophilic lens; and in the other group, 26 patients were
implanted bilaterally with the hydrophobic lens. The postoperative MRSE was 0.00+£0.29 and 0.23D for the POD F and
POD F GF IOL groups, respectively. Overall, 83% of eyes with the POD F IOL and 90% of eyes with the POD F GF
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Figure 6 Patient-reported outcomes at 3 months post-surgery for the FineVision POD F GF IOL and FineVision POD F IOL groups. Spectacle Independence for distance,
intermediate, and near vision (left column); and patient satisfaction and recommendation (right column).

were within £0.50D, with 100% and 92% being within £1.0D of the target refractive spherical equivalent, respectively.
Benyoussef et al'® analyzed 21 patients implanted bilaterally with the POD F GF (FineVision HP) IOL at 1-month post-
surgery. They found an average MRSE of 0.14+0.64D, with 73% and 92% of eyes being +0.50D and +1.0D, respectively.

6710 the values reported by

Despite the differences in the population evaluated and the follow-up times in the two studies,
these authors are similar to those found in our sample, confirming the good refractive accuracy of both IOL models. It
should be noted that the two models differ in their curvature and thickness due to the different refractive index and Abbe
number of the hydrophobic/hydrophilic material. Theoretically, this could affect the refractive outcomes; however, as
shown in Figure 1, there were only small differences between the refractive accuracy for the two groups of IOLs across
the visits. It therefore seems that the distinct materials used do not affect the final outcomes. One recent systematic
review and meta-analysis of trifocal lenses showed that the mean spherical equivalent of four studies was 0.03D (n=131)
and the mean cylinder of six studies was —0.50D (n=191).'® The outcomes from our work were similar to those reported
for other trifocal IOLs available on the market, and the different ocular biometric parameters of Asian eyes do not appear
to play a significant role in the final refractive outcome.

The DCVA outcomes recorded at the various post-surgery follow-ups were good in terms of both mean values and
percentages of cumulative visual acuity (see Figure 2). All the patients presented a CDVA of 20/25 or better (<0.10
logMAR) at 12- and 24-months post-surgery, and the mean values were approximately 0 logMAR. At intermediate and
near vision the outcomes were also good (Figure 3). In both groups, 24 months post-surgery, 91% of the patients
presented a DCIVA of 20/25 or better (<0.10 logMAR) and 83.3% of patients had a DCNVA of 20/25 or better (<0.10
logMAR). The mean values were similar between the models, being about 0.05 and 0.10 logMAR for DCIVA and
DCNVA, respectively. A review of trifocal IOLs showed a mean DCIVA from two published studies (n=59) of 0.24
logMAR and a mean DCNVA from 5 studies (n=149) of 0.11 logMAR."® Nagy et al® found no statistically significant
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differences between the models for visual acuity at any distance (far, 70, and 35 cm). Poyales et al’ found a mean
binocular CDVA, DCIVA (80 ¢cm), and DCNVA (40 ¢cm) of —0.04+0.04, 0.09+0.10, and 0.10+0.09 logMAR, respectively,
for the POD F IOL, and —0.03+0.03, 0.08+0.10, and 0.13£0.11 logMAR, respectively, for the POD GF IOL. The 100%
of patients in each group presented a binocular 0.1 logMAR (20/25) or better CDVA. The 92% and 88% of patients
presented a binocular 0.1 logMAR or better DCIVA (70 cm) for the POD F and POD F GF IOL groups, respectively.
Additionally, 88% of patients from each group presented a binocular 0.1 logMAR or better DCNVA (35 c¢m). It should be
noted that these measurements were made at the 1-month follow-up visit. In general, there was no statistically significant
difference between the two treatment groups at any of the distances assessed (p>0.05). Benyoussef et al'® reported
a binocular CDVA, DCIVA (70 cm), and DCNVA (35 c¢m) of —0.076+0.084, —0.038+0.071, and —0.01140.092 logMAR,
respectively, with 98% of patients having a binocular cumulative decimal of CDVA >0.8.

In relation to visual acuity at different vergences, both groups showed good visual acuities across a large range. The
grey area in the four graphs of Figure 4 shows the defocus region where the mean visual acuity is above 0.20 logMAR.
Similarly, Nagy et al® found visual acuities of 20/32 or better over a 3.00D range between 0.50D and —3.00D and no
differences between IOL models. Additionally, Poyales et al’ found an extended range of clear vision in their defocus
curves, with maintained mean visual acuity values of 0.09 logMAR or better in the POD F IOL group and 0.15 logMAR
or better in the POD F GF IOL group. Benyoussef et al'® reported a defocus curve with mean values equal to or better
than 0.1 logMAR over a range of approximately 4.00D. The good contrast sensitivity outcomes for both IOL models at
12- and 24-months post-surgery are shown in Figure 5. Nagy et al® found no statistically significant differences between
models for photopic and mesopic contrast sensitivity. Poyales et al’ reported that the photopic outcomes were slightly
better than the mesopic ones at high and low spatial frequencies. The mesopic values of the POD F IOL group at 3 and 6
cpd were slightly above those found for the POD F GF IOL group; however, the differences were not statistically
significant (p>0.05). Benyoussef et al'® reported good outcomes in terms of photopic contrast sensitivity (measured in
a subgroup of 15 patients), with similar values to those reported in our study at other times post-surgery. The patient-
reported outcomes were good for both IOLs with a high percentage of patients reporting that they had stopped wearing
glasses for distance, intermediate, and near vision, as well as 100% satisfaction and recommendation levels (see
Figure 6). Benyoussef et al'® used the NEI VFQ-25 questionnaire and found that the satisfaction rate was 85.7%, the
proportion of patients who would recommend the procedure was 90.5%, and 95.2% of patients would have the surgery
again if they had the choice. As indicated by the authors, the main limitation of the study was the short follow-up.

Other studies have assessed the outcomes of the hydrophobic model in special situations. For example, in a published clinical
case, Mayer et al® showed the use of the POD F GF IOL with the Customflex artificial iris and reported a CDVA, DCNVA
(40 cm), and DCIVA (80 cm) of 0.20, 0.20, and 0.22 logMAR, respectively, 3 months after the surgery. Garzon et al’ compared
the refractive outcomes in eyes implanted with one of the two IOL models (48 with the POD F GF IOL and 49 with the POD
F IOL) at 1-month post-surgery, using subjective and objective methods. Both models have the same optical design but use

17.18 and therefore

distinct materials, with different Abbe numbers, which may change the behavior of the chromatic aberration
the outcomes found using objective methods such as autorefractometers or wavefront aberrometers. They concluded that none of
the objective methods were as reliable as subjective refraction, irrespective of the lens material, but the POD F GF objective
values seem to differ less with subjective refraction than the POD F objective values. Kim et al'! analyzed 212 eyes (106 patients)
with mix-and-match implanted FineVision Triumf and FineVision HP (POD F GF IOL) and 212 eyes (106 subjects) with mix-
and-match implanted Zeiss AT LARA and AT LISA IOLs at 610 weeks after cataract surgery. They concluded that these lenses
provided good visual outcomes at far, intermediate, and near distances, with the FineVision IOLs leading to better visual

outcomes in terms of near vision, while the other combination resulted in better visual outcomes for intermediate vision.

Conclusion

The outcomes reported for this cohort of Asian patients bilaterally implanted with the FineVision POD F GF IOL or the
FineVision POD F IOL at different times post-cataract surgery show that both models are effective in terms of providing
good visual acuity at different distances. For both lenses, patients were very satisfied with the results and would
recommend their use.
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