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Purpose: To investigate visual and safety outcomes of AcrySof® IQ PanOptix® (model TFNT00), a trifocal, presbyopia-correcting 
intraocular lens (IOL), in patients of different ethnicities across multiple countries, based on a pooled analysis of six prospective 
multicenter studies.
Patients and Methods: This pooled analysis included adult patients from six prospective clinical studies performed across 56 centers 
worldwide. After cataract removal by phacoemulsification, all patients were implanted with TFNT00; follow-up duration varied from 3 
to 12 months according to the studies’ design. Binocular defocus curve; absolute manifest refraction spherical equivalent (MRSE); and 
binocular photopic uncorrected and corrected visual acuities at distance (UCDVA, BCDVA; 4–5 m), intermediate (UCIVA, DCIVA; 
60–66 cm), and near (UCNVA, DCNVA; 40 cm) were measured.
Results: The study included 557 patients, 547 of whom were implanted bilaterally with the TFNT00 IOL (n = 1094 eyes). 
Binocular visual data at 1 month and 3–6 months after implantation were available for up to 546 and 542 bilaterally implanted 
patients, respectively. A continuous range of 0.1 logarithm of the minimum angle of resolution (logMAR) or better vision from 
distance (0.00 diopter [D], 4–5 m) to near (–3.00 D; optically equivalent to 33 cm) was observed 3–6 months after 
TFNT00 implantation. At 3–6 months, 88.2% of first eyes achieved an MRSE ≤0.50 D and 88.7% of second eyes achieved an 
MRSE ≤0.50 D. Overall, 99.3%, 92.3%, and 94.6% of patients bilaterally implanted with TFNT00 achieved binocular photopic 
BCDVA, DCIVA, and DCNVA of 0.14 logMAR or better, respectively. Ocular adverse device effects and secondary surgical 
interventions (SSIs) were infrequent.
Conclusion: This global pooled analysis showed that TFNT00 provided a continuous range of 0.1 logMAR (~20/25 Snellen) or better 
vision from distance to 33 cm, with a low incidence of ocular adverse device effects and SSIs.
Keywords: PanOptix, intraocular lens, presbyopia, trifocal lens, diffractive lens, pooled analysis

Plain Language Summary
When patients undergo cataract surgery, the cloudy lens in the eye is removed and replaced with an artificial lens (known as an 
intraocular lens, IOL). Often, the implanted IOL is designed to provide good distance vision only, requiring patients to use spectacles 
for near and intermediate vision correction. Other lenses, so-called “trifocal” IOLs, create several distinct focal points for far, 
intermediate, and near viewing, to provide better vision at these working distances. One such trifocal lens is TFNT00, which is 
designed to provide patients with a continuous range of vision, helping to reduce the need for spectacles. Unlike other trifocal IOLs 
that target an intermediate focal point at 80 cm, TFNT00 has an intermediate focal point at 60 cm, which is a more comfortable 
distance for common intermediate visual activities like using a computer.
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The purpose of this study was to evaluate the visual outcomes and safety of TFNT00 in patients of different ethnicities across 
multiple countries. This analysis was based on pooled clinical data from six studies including more than 500 patients worldwide. 
Results demonstrated that the TFNT00 trifocal IOL provides “20/25” or better vision from far to near (33 cm) working distances, with 
a good safety profile, independent of country or ethnicity.

Introduction
The current standard of care for the treatment of cataract is small-incision phacoemulsification followed by implantation 
of an intraocular lens (IOL).1,2 Monofocal IOLs are a common choice, but although they do provide good visual 
outcomes with few visual disturbances when their power is selected to correct vision at distance, additional near and 
intermediate correction with spectacles is usually still required.3,4 Multifocal IOLs were developed to correct presbyopia 
following cataract surgery at a range of distances, thereby increasing spectacle independence.3,4 Previous multifocal IOLs 
were bifocal, with two optical zones to improve near and distance vision.5,6 The increasing demand for a lens that 
provides good intermediate vision for tasks such as computer work led to the development of IOLs with a third focal 
point.6,7 The AcrySof® IQ PanOptix® IOL model TFNT00 (Alcon, Fort Worth, TX, USA) is a non-apodized, diffractive, 
trifocal, presbyopia-correcting IOL designed to provide a continuous range of vision from intermediate to near while 
preserving distance vision.8–10 TFNT00 is a single-piece, posterior-chamber, ultraviolet and blue light–filtering IOL with 
a biconvex optic and a central anterior multifocal optic diffractive structure.8–10 It uses proprietary ENLIGHTEN® 

optical technology to redistribute light from the first diffractive intermediate-order vision (120 cm) to the distance vision 
(refractive order), thereby enhancing the distance image quality.8,9,11 Moreover, TFNT00 has a +2.17 diopters (D) 
intermediate add power (second diffractive order) and +3.25 D near add power (third diffractive order) at the IOL plane, 
which translates to 1.64 D (~60 cm) and 2.35 D (~40 cm) at the corneal plane, respectively.8,9,11 Unlike most other 
trifocal IOLs incorporating sequential diffractive optics, TFNT00 intentionally provides an intermediate focal point at 
60 cm (instead of 80 cm), because most intermediate-distance tasks are usually performed at 60–70 cm.7,12 This IOL has 
shown consistently positive visual outcomes after cataract surgery in numerous clinical trials worldwide, with low rates 
of serious and non-serious adverse events (AEs).7,13–17

This article presents the results of a pooled analysis of six prospective clinical studies investigating the visual 
outcomes and safety of TFNT00 after bilateral implantation in patients of different ethnicities across multiple countries.

Materials and Methods
Efficacy and safety data were pooled from six prospective clinical studies involving bilateral implantation of 
TFNT00 in adult patients with cataracts (N = 557), selected for inclusion in this publication as they represent all 
Alcon-sponsored investigations on TFNT00 conducted to date.7,13–17 Studies were conducted at 56 sites across 
Australia (7), Belgium (1), Brazil (3), Chile (3), Colombia (2), Denmark (2), France (1), Germany (2), India (5), 
Italy (2), Japan (2), Korea (4), Netherlands (2), Spain (5), United Kingdom (3) and United States of America 
(12).7,13–17

Phacoemulsification surgery was performed using clear corneal incisions, with all other procedures according 
to physician’s standard of care.7,13–17 The duration of patient follow-up varied from 3 to 12 months.7,13–17 All 
studies, conducted in accordance with the principles of the Declaration of Helsinki, were approved by appropriate 
Institutional Review Board or Ethics Committees, and all patients provided written informed consent before 
participation.7,13–17

Visual outcomes collected consistently across all six studies were selected for this analysis, including binocular 
defocus curve (ranging from +2.00 to –3.00 D, depending on the study); absolute manifest refraction spherical equivalent 
(MRSE); binocular photopic best-corrected distance visual acuity (BCDVA) and uncorrected distance visual acuity 
(UCDVA; 4–5 m); distance-corrected intermediate visual acuity (DCIVA) and uncorrected intermediate visual acuity 
(UCIVA; 60–66 cm); and distance-corrected near visual acuity (DCNVA) and uncorrected near visual acuity (UCNVA; 
40 cm).7,13–17

The safety outcomes assessed in this pooled analysis were ocular adverse device effects (reported as AEs) and 
secondary surgical interventions (SSIs). If deemed to be AEs, ocular adverse device effects, including halo vision, glare, 
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posterior capsule opacification, visual impairment, blurred vision, and lens extraction, were reported by the investigator 
across the full observation period for each study (ie, not at specific timepoints), when experienced in either the first 
or second operative eye, and coded using the Medical Dictionary for Regulatory Activities.

As patient-reported outcomes assessing visual disturbances or patient satisfaction were not included in all individual 
studies, nor were they standardized, they could not be pooled in this analysis.

Statistical Analyses
Since this was a pooled analysis of data on a single IOL model, no formal statistical hypothesis testing was planned. 
Therefore, data are summarized using descriptive statistics. Categorical data are presented as absolute numbers and 
percentages, whereas continuous data are presented using means, standard deviations (SD), and 95% confidence 
intervals. Due to variations in the available duration of outcomes between studies, and to provide the greatest sample 
size for this analysis, visual outcomes were pooled for the 3- and 6-month timepoints – an approach made possible by the 
refractive stability displayed by TFNT00 at the month 3 postoperative visit. The all-implanted set included all patients 
who underwent successful unilateral IOL implantation. Visual outcomes data were analyzed in patients who were 
implanted bilaterally with the TFNT00 IOL. Safety outcomes data were obtained using the safety analysis set, which 
included all patients who underwent attempted implantation, whether successful or aborted, where the IOL may have 
touched the eye.

Results
In total, 557 patients underwent TFNT00 implantation in the first eye. Among them, one patient underwent IOL 
exchange in the first, and only implanted, eye due to blurred vision;13 one patient withdrew from the study after 
implantation in the first eye and did not receive an IOL in the second eye;16 and eight patients received unilateral 
implantation only.14,15,17 Of the 547 patients who underwent TFNT00 bilateral implantation, 546 had at least 1 month of 
follow-up data for one of the endpoints presented.

Patient baseline demographics and characteristics are summarized in Table 1. Patients were predominantly female 
(63.9%), with a mean age of 65.3 years, and were predominantly either White (52.8%) or Asian (35.4%). Ethnicities by 
study and geographical region are presented in Figure 1. In the Asian population (N = 197), 68 (34.5%) were analyzed in 
the Japanese study, 44 (22.3%) in the Korean study, and 73 (37.1%) in the Indian study.

The mean binocular defocus curve at 3–6 months postoperatively is presented in Figure 2. TFNT00 implantation was 
shown to provide a continuous range 0.1 logarithm of the minimum angle of resolution (logMAR) or better vision from 

Table 1 Patient Baseline Characteristics and Demographics  
(All-Implanted Analysis Set)

Parameter TFNT00 (N=557)

Age (years)
<65, n (%) 235 (42.2)

≥65, n (%) 322 (57.8)

Mean (SD) 65.3 (9.52)
Median (min, max) 66.0 (26, 88)

Sex, n (%)
Female 356 (63.9)
Male 201 (36.1)

Race, n (%)
White 294 (52.8)
Asian 197 (35.4)

Black or African American 10 (1.8)

Native Hawaiian or other Pacific Islander 2 (0.4)
Other 54 (9.7)

Abbreviation: SD, standard deviation.
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distance (0.00 D, 4–5 m) to near (–3.00 D, ~33 cm). At 0.00 D, –1.50 D (~66 cm), and –2.50 D (~40 cm), TFNT00- 
implanted patients achieved a mean visual acuity (VA) of 0.04 logMAR (~20/20−2 Snellen) or better. Additionally, at 3– 
6 months after implantation of TFNT00, an MRSE ≤0.50 D was achieved in 88.2% of first eyes and 88.7% of second 
eyes.

Corrected and uncorrected VA outcomes (mean ± SD) at 3–6 months and 1 month postoperatively are summarized in 
Figure 3. At 3 months after surgery, patients achieved a mean binocular BCDVA of –0.088±0.10 logMAR, with mean 
binocular DCIVA and DCNVA of –0.017±0.12 and 0.021±0.11 logMAR (Figure 3A), compared with –0.112±0.10 
logMAR, –0.010±0.14 and –0.064±0.08 logMAR, respectively, at 1 month (Figure 3B). Binocular uncorrected VA results 
demonstrated a mean UCDVA of ≤0.00 logMAR and mean UCIVA and UCNVA of ≤0.06 logMAR at both 3–6 months 
and 1 month postoperatively (Figure 3C and D).

At 3–6 months, 99.3%, 92.3%, and 94.6% of patients bilaterally implanted with TFNT00 achieved binocular photopic 
BCDVA, DCIVA, and DCNVA of 0.14 logMAR or better, respectively (Figure 4A). Overall, >86% of patients achieved 
UCDVA, UCIVA, and UCNVA of 0.14 logMAR or better at 3–6 months (Figure 4B).

Figure 1 Ethnicity by study and geographical region. Data are from the following studies for (A) Modi S et al,14 (B) Kohnen T et al,13 (C) Lapid-Gortzak R et al,7 (D) 
Ramamurthy D et al,17 (E) Kim TI et al,16 (F) Bissen-Miyajima H et al.15 

Abbreviations: UK, United Kingdom; US, United States.
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Ocular adverse device effects were reported by the investigator as detailed in the Methods section. These were 
infrequent following TFNT00 implantation, with halo vision and glare being reported in 2.2% and 1.1% of first eyes, 
respectively (Table 2). Of note, only four SSIs were required (Table 3): two explants in first eyes due to blurred vision or 
the patient being unsatisfied with the optical properties, and two in second eyes involving repositioning of the IOL.

Discussion
Results from this global pooled analysis of more than 500 patients showed that TFNT00 provided a 0.1 logMAR 
or better (~20/25 Snellen) VA from distance to 33cm, with a low incidence of ocular adverse device effects and 
SSIs. Unlike many multifocal IOLs, and even first-generation trifocal IOLs, TFNT00 provided ~0.0 logMAR 
intermediate vision at 60 cm, the distance associated with common activities such as viewing computer or laptop 
screens.7 In addition, the ~0.0 logMAR binocular vision at intermediate and near distances reported here supports 
the results of a recent study of TFNT00 on VA reserve, indicating an additional functional benefit for reading.18 

The safety profile of TFNT00 with regard to visual disturbances (recorded as AEs) was favorable and consistent 
with other studies that demonstrate a low frequency of AEs and SSIs.7,9,19 Only the studies conducted in India 
and in Korea assessed patient-reported visual disturbances, focusing specifically on halo. In Ramamurthy et al the 
vast majority (86.6%) of Indian patients implanted with TFNT00 did not experience halos or did so “some of the 
time” 3 months postoperatively, with one individual reporting them as “severe”.17 By contrast, only 32% of 
Korean patients reported no or low frequency of halos within the same timeframe, with 14 instances being 
described as “severe”.16 Although a head-to-head comparison between the two studies cannot be made, it is of 
interest to note that patient-reported outcomes were assessed through different types of questionnaires, which may 
have contributed to the discrepancy observed.16

Figure 2 Mean binocular defocus curve at 3–6 months postoperatively (logMAR). 
Notes: Chart represents mean values in logMAR (left y-axis) and Snellen equivalent (right y-axis) ± 95% CIs. 
Abbreviations: CI, confidence interval; D, diopter; logMAR, logarithm of the minimum angle of resolution; VA, visual acuity.
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TFNT00 vision benefits were achieved in patients from multiple countries across Asia, Australia, Europe, South 
America, and United States of America indicating consistent efficacy across different ethnicities (eg, with potential for 
varying patient characteristics such as height and visual demands) and study centers (eg, potential slight local differences 
in surgical planning and implantation steps).

Although outcomes were broadly consistent with those reported in the individual studies, there were some differ
ences. Of note, VA outcomes were better in the Japanese study compared with the overall pooled analysis population 
(mean BCDVA: –0.197±0.076 logMAR; DCIVA: –0.112±0.111 logMAR; DCNVA: –0.073±0.111 logMAR);15 this could 
be due to population/assessment center differences, or to a smaller sample size (N = 68), though error margins were 
broadly consistent.

This pooled analysis presents several limitations. First, non-toric TFNT00 IOLs were implanted in patients 
displaying up to 1.00 D of astigmatism, which may have limited the uncorrected VA improvements that could have 
been achieved, especially for patients with against-the-rule astigmatism. For this patient population, the toric 

Figure 3 Mean corrected distance, intermediate, and near VA (A) at 3–6 months and (B) at 1 month postoperatively and mean uncorrected distance, intermediate, and 
near VA (C) at 3–6 months and (D) at 1 month postoperatively (logMAR). 
Notes: Charts represent mean values in logMAR (left y-axis) and Snellen equivalent (right y-axis) ± SD. 
Abbreviations: BCDVA, best-corrected distance visual acuity; DCIVA, distance-corrected intermediate visual acuity; DCNVA, distance-corrected near visual acuity; 
logMAR, logarithm of the minimum angle of resolution; SD, standard deviation; UCDVA, uncorrected distance visual acuity; UCIVA, uncorrected intermediate visual acuity; 
UCNVA, uncorrected near visual acuity; VA, visual acuity.
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TFNT00 IOL may provide better VA outcomes. Second, because non-standardized patient-reported outcomes were 
employed across the six studies, it was not possible to collate and discuss patient-reported visual disturbances or 
preferences to support the defocus and VA data.

Figure 4 Categorical statistics for photopic binocular (A) distance-corrected and (B) uncorrected VAs at 3–6 months. 
Abbreviations: BCDVA, best-corrected distance visual acuity; DCIVA, distance-corrected intermediate visual acuity; DCNVA, distance-corrected near visual acuity; 
logMAR, logarithm of the minimum angle of resolution; UCDVA, uncorrected distance visual acuity; UCIVA, uncorrected intermediate visual acuity; UCNVA, uncorrected 
near visual acuity; VA, visual acuity.

Table 2 Summary of Ocular Adverse Device Effects Associated with the IOL (Safety Analysis Set)

First Eye (n=557) Second Eye (n=547)

Preferred Term n (%) 2-Sided 95% CI E n (%) 2-Sided 95% CI E

Halo vision 12 (2.2) (1.12, 3.73) 12 11 (2.0) (1.01, 3.57) 11
Glare 6 (1.1) (0.40, 2.33) 6 5 (0.9) (0.30, 2.12) 5

Posterior capsule opacification 3 (0.5) (0.11, 1.57) 3 5 (0.9) (0.30, 2.12) 5

Visual impairment 3 (0.5) (0.11, 1.57) 3 2 (0.4) (0.04, 1.31) 2
Vision blurred 2 (0.4) (0.04, 1.29) 2 0 (0.0) (0.00, 0.67) 0

Lens extractiona 2 (0.4) (0.04, 1.29) 2 0 (0.0) (0.00, 0.67) 0

Notes: aOccurred due to blurred vision and considered as a serious device-related adverse event13 or as a result of subjective reports of 
dissatisfaction with the level of vision, which were determined to be related to the optical properties of the IOL.14 

Abbreviations: CI, confidence interval; E, events; IOL, intraocular lens.
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Conclusion
This pooled analysis of six worldwide clinical trials shows that the TFNT00 trifocal IOL provides a continuous range of 
0.1 logMAR (~20/25 Snellen) or better VA, from very near (33 cm) to distance (4–5 m), with peak performance at 
distance, 66 cm, and 40 cm, with a low incidence of ocular adverse device effects and SSIs, independent of country or 
patient ethnicity.

Abbreviations
AE, adverse event; BCDVA, best-corrected distance visual acuity; D, diopter; DCIVA, distance-corrected intermediate 
visual acuity; DCNVA, distance-corrected near visual acuity; IOL, intraocular lens; logMAR, logarithm of the minimum 
angle of resolution; MRSE, manifest refraction spherical equivalent; SD standard deviation; SSI, secondary surgical 
intervention; UCDVA, uncorrected distance visual acuity; UCIVA, uncorrected intermediate visual acuity; UCNVA, 
uncorrected near visual acuity; VA, visual acuity.

Data Sharing Statement
No further data beyond those provided in this manuscript will be shared.
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