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Purpose: To evaluate the long-term (>1 yr) outcomes a non-diffractive extended vision intraocular lens (AcrySof 1Q Vivity)
compared to monofocal control.

Setting: This was a multicenter trial that took place in 4 separate private ophthalmology practices throughout the United States.
Design: This was a prospective, non-interventional, controlled, multicenter trial. All subjects were enrolled from participants in the
Food and Drug Administration (FDA) clinical trial that led to the approval of the AcrySof 1Q Vivity.

Methods: Binocular uncorrected distance visual acuity (UCDVA), distance corrected visual acuity (DCVA), uncorrected intermediate
visual acuity (UIVA) at 66¢cm, distance corrected intermediate visual acuity (DCIVA) at 66cm, uncorrected near visual acuity (UNVA)
at 40cm, and distance corrected near visual acuity (DCNVA) at 40cm were measured. The binocular defocus curve was measured.
A 23-question survey on visual performance including questions on spectacle independence, satisfaction, dysphotopsias, and like-
lihood of recommending their lens to another person was used administered.

Results: A total of 64 eyes of 32 subjects were enrolled. Seventeen subjects had bilateral implantation of the AcrySof IQ Vivity
lens, and 15 subjects had bilateral implantation of the AcrySof IQ Monofocal (SN60OWF). Mean follow up time was 1078 days for
the study group compared to 1067 days for the control group (p = 0.92). There were no differences in UCVA or DCVA between the
two groups. Compared to control, the AcrySof IQ Vivity group had better mean binocular UIVA (logMAR 0.29 vs 0.18; p = 0.09),
DCIVA (IogMAR 0.33 vs 0.11; p = 0.003), UNVA (logMAR 0.49 vs 0.30, p = 0.01), and DCNVA (logMAR 0.54 vs 0.29; p =
0.001).

Conclusion: The AcrySof IQ Vivity is a novel, non-diffractive extended range of vision intraocular lens that provides long-term,
enhanced visual acuity at intermediate and near ranges with high levels of patient satisfaction and minimal dysphotopsias.
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Plain Language Summary

What was known:
® The AcrySof IQ Vivity is a novel, non-diffractive extended range of vision intraocular lens that became commercially available
in 2020.
® Given the recency of availability, long-term (>1 year) outcomes are not available for the AcrySof IQ Vivity lens.

What this paper adds:

® The AcrySof IQ Vivity maintains excellent distance and intermediate vision with functional near vision at least 2.5 years

following bilateral implantation.
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Introduction

The AcrySof 1Q Vivity (Alcon Inc., USA) is a recently introduced, novel, non-diffractive, extended range of vision
intraocular lens (IOL).! The goal of this class of IOL is to provide spectacle independence for far and intermediate
visions, with minimal negative defocus needed to optimize near vision.”® The AcrySof IQ Vivity has an aspheric,
biconvex optic that is wavefront shaping utilizing a propriety X-WAVE technology. The IOL material is a hydrophobic
acrylate/methacrylate copolymer with UV and blue light filters with an index of refraction of 1.55.* Because of its recent
introduction in the clinical practice in 2020, few data are available regarding the long-term efficacy and tolerability of
AcrySof 1Q Vivity IOL. The main goal of the present paper is to show the real-life experience regarding long-term
outcomes with AcrySof IQ Vivity implantation.

Methods

This was a prospective, non-interventional, controlled, multicenter trial involving 4 different sites and surgeons throughout
the United States. All subjects were enrolled from participants in the Food and Drug Administration (FDA) clinical trial that
led to the approval of the AcrySof IQ Vivity. All patients signed informed consent before the inclusion into the study.
Subjects were informed that the authors do not intend to share individualized patient data. Study documents and data are not
intended to be made available at any time point following the completion of the study. This study was Institutional Review
Board approved (Aspire IRB) and conducted in accordance with the Declaration of Helsinki.

Patients in the original FDA trial were implanted with either the AcrySof 1Q Vivity or the monofocal control
(AcrySof IQ Monofocal, SN6OWF). Subjects were included in this study if they had been involved in the original trial
and had undergone bilateral implantation of an intraocular lens at least 1 year prior to enrollment in this trial. Patients
were excluded if they were not in the original trial or underwent subsequent ophthalmic surgery.

All the patients underwent a complete binocular vision evaluation including binocular uncorrected distance visual
acuity (UCVA), binocular uncorrected intermediate visual acuity at 66cm (UIVA), binocular uncorrected near visual
acuity at 40cm (UCNVA), binocular distance corrected intermediate visual acuity (DCIVA) at 66¢cm, binocular distance
corrected near visual acuity (DCNVA) at 40cm, and binocular corrected distance visual acuity (CDVA).

Defocus curves were generated by placing the patient’s manifest refraction into a trial lens set and checking logMAR
visual acuity after —0.5 D was sequentially added until a defocus step of —3.0 D. The same was then completed with
a +0.5 D placed over the patient’s manifest refraction.

Subjects completed a 23-question survey on visual performance including questions on spectacle independence,
satisfaction, dysphotopsias, and likelihood of recommending their lens to another person.

Snellen visual acuities were all converted to logMAR visual acuity for analysis. Then, a ¢-test was used to analyze the
strength of difference in visual acuity between AcrySof IQ Vivity and the monofocal control lens. Analysis with a non-
parametric method (Kruskal-Wallis) was performed for confirmation. The sample size was chosen for a margin of error
of 5% and a confidence interval of 95%. All the analyses were performed by Ektropia Solutions LLC (Laguna Beach,
CA, USA). Statistical significance was set to p < 0.05.

Results

A total of 64 eyes of 32 subjects were enrolled. Seventeen subjects had bilateral implantation of the AcrySof IQ Vivity
lens and 15 subjects had bilateral implantation of the AcrySof IQ Monofocal (SN60OWF), all of whom were targeted for
emmetropia. There were no statistically significant differences in baseline demographics or mean follow-up times
between the two groups (Table 1). Mean spherical equivalent was —0.34 for the AcrySof 1Q Vivity group and —0.31
for the AcrySof IQ monofocal (p = 0.85).

Mean binocular visual acuities can be found in Table 2. There were no statistically significant differences in binocular
UCVA or binocular DCVA in either group. There was statistically significantly better binocular UIVA, DCIVA, UNVA,
and DCNVA for the AcrySof IQ Vivity lens compared to monofocal control. 100% of AcrySof IQ Vivity subjects had
binocular DCIVA 20/40 or better compared to 46.6% of control (p < 0.001). 70.6% of AcrySof 1Q Vivity subjects had
binocular DCNVA 20/40 or better compared to 26.6% of control (p < 0.001).
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Table 1 Demographics

AcrySof 1Q Vivity | AcrySof IQ Monofocal
Subjects (#) 17 15 p=024
Mean Age (years) 70.3 75.6 p=0.12
Male (%) 58.82 26.67 p=09
White (%) 94.12 100 p =091
Mean Follow Up (days) 1078 1067 p =092

Table 2 Mean Binocular Visual Acuities

AcrySof® 1Q Vivity™ AcrySof® 1Q Monofocal p value

Mean logMAR Standard Mean logMAR Standard

Visual Acuity Deviation Visual Acuity Deviation
UDVA 0.07 0.12 0.03 0.08 0.326
DCVA —-0.01 0.09 0.00 0.06 0.700
UIVA 0.18 0.18 0.29 0.16 0.098
DCIVA | O.11 0.12 0.33 0.17 0.003
UNVA 0.30 0.20 0.50 0.20 0.011
DCNVA | 0.30 0.15 0.55 0.24 0.002

Abbreviations: UDVA, uncorrected distance visual acuity; DCVA, distance corrected visual acuity; UIVA,
uncorrected intermediate visual acuity at 66cm; DCIVA, distance corrected intermediate visual acuity at
66cm; UNVA, uncorrected near visual acuity at 40cm; DCNVA, distance corrected near visual acuity at 40cm.

Figure 1 shows the cumulative percentage of patients achieving various levels of binocular visual acuity at all
measured distances for the study and control groups. Figure 2 shows the mean binocular defocus curve for the AcrySof
IQ Vivity lens compared to the monofocal control.

Figure 3 shows the results of the visual satisfaction questionnaire. Visual satisfaction was high for both groups with
88.2% of AcrySof IQ Vivity patients expressing that they would both have the same lenses implanted again compared to
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Figure | Percentage of patients achieving uncorrected and distance corrected distance, intermediate, and near visual acuities.
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Binocular Defocus Curve
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Figure 2 Mean binocular defocus curves of patients with bilateral implantation of either AcrySof 1Q Vivity or AcrySof IQ Monofocal IOL demonstrating superior
intermediate and near vision with the AcrySof IQ Vivity IOL.
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Figure 3 Results of 23-part visual satisfaction questionnaire. *Statistical significance.

73.3% of control patients, though this was not statistically significant (p = 0.53). Subjects in the AcrySof IQ Vivity group
reported greater levels of spectacle independence at near ranges, particularly in low lit scenarios, compared to the
monofocal equivalent (p = 0.013). Starbursts, glare, and halos were more common in the control group (34% vs 7%, p =
0.023). No patients had negative dysphotopsias.

No patients in either group underwent YAG capsulotomy at any time point during the study. There were no incidences
of retinal detachment, cystoid macular edema, or lens dislocation.
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Discussion

The AcrySof IQ Vivity is the first non-diffractive, extended range of vision IOL available in the United States.'** Since it
was launched in late 2020 in US, there is minimal data on the long-term outcomes. This study represents the longest
follow-up time for patients with the AcrySof IQ Vivity lens. This is the first study to show data demonstrating stable
vision from six months to three years following implantation of this lens.

The current advanced technology IOL (AT-IOL) market is evolving to meet the demands of patients. Currently,
diffractive trifocal technology provides for the most extended range of vision, but there are inherent limitations.>
Diffraction splits light to set foci; in doing so, there are photons projected to extrafoveal portions of the retina. As such,
glare and halos are common.’~® While they are noticeable by many patients, most are not bothered by them.® However,
there are patients that are highly averse to any disruptions in visual quality that a trifocal lens may provide. Conversely,
the AcrySof 1Q Vivity utilizes non-diffractive wavefront shaping technology that provides a dysphotopsia profile
comparable to a monofocal. Therefore, this represents a novel option for patients to experience increased levels of
spectacle independence with a monofocal-like visual disturbance profile.'

Our study is bound by certain limitations. With the relatively small sample size, the standard deviations are larger
than ideal. Additionally, visual satisfaction was obtained via a questionnaire which bases its evaluation on the subjective
feelings of the subjects. Despite standardization within the protocol, having four separate clinical trial sites may lead to
minor differences in surgical technique and, therefore, results.

In conclusion, the AcrySof IQ Vivity is a novel, non-diffractive extended range of vision intraocular lens that
provides long-term, enhanced spectacle independence at intermediate and near ranges with high levels of patient
satisfaction and minimal dysphotopsias.
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