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Purpose: This 12-month, prospective, single-arm, postmarketing study assessed efficacy, safety, and patient satisfaction for AcrySof 
IQ PanOptix TFNT00 intraocular lens in a Chinese population.
Patients and Methods: Adults with bilateral cataracts received TFNT00 (286 eyes); visual acuity (VA) was assessed at 12 months. 
Manifest refraction spherical equivalent (MRSE), corrected and uncorrected distance VA (CDVA, UDVA), distance-corrected and 
uncorrected intermediate (DCIVA, UIVA) and near (DCNVA, UNVA) VA, and defocus curve were evaluated. Patient-reported 
outcomes were assessed using questionnaires. Adverse events (AEs) were evaluated.
Results: 134/144 patients (268/286 eyes) completed the study. At 12 months, MRSE was −0.06±0.36 D. Monocular and binocular 
CDVA ≤0.3 logMAR was achieved in 99.3% of patients. Mean±SD monocular CDVA, UDVA, DCIVA, UIVA, DCNVA, and UNVA 
were −0.01±0.13, 0.04±0.13, 0.076±0.14, 0.089±0.14, 0.084±0.13, and 0.096±0.13 logMAR, respectively. Binocular VA was equal to 
or better than 0.1 logMAR for defocus range +0.5 to −3.0 D. Most patients achieved spectacle independence for distance (94%), 
intermediate (90%), and near (87%) vision; 88% were “satisfied” or “very satisfied.” No device-related AEs were reported. Forty eyes 
(14%) had posterior capsular opacity (37 were clinically nonsignificant; 1 [0.4%] required posterior capsulotomy). Five cystoid 
macular edema cases (1.7%) were reported. Severe starbursts, halo, and glare were reported by 15.6%, 4.4%, and 2.3% of patients, 
respectively, with only 1.5% of patients significantly bothered by each.
Conclusion: TFNT00 was safe and effective in a Chinese population, providing good VA at far, intermediate, and near distances, with 
high rates of spectacle independence and patient satisfaction.
Keywords: cataract surgery, intermediate visual acuity, PanOptix TFNT00, presbyopia

Introduction
Cataract is a leading cause of blindness worldwide, with prevalence increasing with age.1 Surgery, an effective treatment 
in patients with cataracts, entails replacing the clouded crystalline lens with an artificial intraocular lens (IOL).2 

Monofocal IOLs provide good vision, but only at one focal distance, and patients often desire clearer intermediate and 
near vision as well.2,3 Presbyopia-correcting multifocal IOLs were designed with multiple focal points, using enhanced 
materials with the goal of providing better distance, intermediate, and/or near vision and improving spectacle 
independence.4,5
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AcrySof IQ PanOptix IOL (Model TFNT00; Alcon Vision LLC, Fort Worth, TX, USA) is a trifocal IOL designed to 
provide patients with good visual acuity (VA) at far (5 m), intermediate (60 cm), and near (40 cm) distances.6 Compared 
with a monofocal IOL, TFNT00 displayed superior monocular distance-corrected near VA (DCNVA) and distance- 
corrected intermediate VA (DCIVA), as well as comparable corrected distance VA (CDVA).7

Although the TFNT00 IOL has been widely studied in recent years, most of the current clinical studies have 
a relatively short follow-up time and lack data from the Chinese population. The goal of this multicenter study was to 
assess efficacy, safety, and patient satisfaction with TFNT00 IOL in a Chinese population during the 12 months after 
implantation. This study utilized a longer follow-up period than most previously reported TFNT00 IOL clinical trials and 
is the largest to date in a Chinese population.

Methods
Study Design
This was a prospective, single-arm, multicenter, postmarketing study that enrolled patients from nine hospitals in 
different regions of China (Figure 1). Patients underwent cataract phacoemulsification combined with TFNT00 IOL 
implantation. The first eye was implanted on day 0 and the second eye 7 to 28 days after the first eye. Follow-up visits 
occurred 1 day and 1 week after each surgery and at months 1, 3, 6, and 12 (Figure 1). All patients with a successful IOL 
implantation in ≥1 eye who underwent ≥1 postoperative efficacy assessment were included in the analysis.

Figure 1 Study design. *Implantation in the second eye was performed 7–28 days after implantation in the first eye. †The full set analysis included all patients with successful 
IOL implantation and at least 1 postoperative efficacy assessment. 
Abbreviations: AE, adverse events; CDVA, corrected distance visual acuity; CEC, corneal endothelial cell; D, diopter; DCIVA, distance-corrected intermediate visual 
acuity; DCNVA, distance-corrected near visual acuity; IOL, intraocular lens; IOLSAT, Intraocular Lens Satisfaction questionnaire; logMAR, logarithm of the minimum angle of 
resolution; OCT, optical coherence tomography; QUVID, Questionnaire for Visual Disturbances; UDVA, uncorrected distance visual acuity; UIVA, uncorrected intermediate 
visual acuity; UNVA, uncorrected near visual acuity.
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The study (ClinicalTrials.gov identifier: NCT04755231; China registration: ChiCTR2100044482) was conducted in 
accordance with the Declaration of Helsinki and in compliance with Good Clinical Practice for medical devices and was 
approved by the Human Research Ethics Committee of the Second Affiliated Hospital of Zhejiang University School of 
Medicine. All patients provided written informed consent.

IOL Design and Material
TFNT00 is an ultraviolet- and blue-light–filtering, nonapodized, foldable, presbyopia-correcting, trifocal IOL designed to 
provide good VA at far (5 m), intermediate (60 cm), and near (40 cm) distances by adding a +2.17 diopter (D) and 
a +3.25 D power at the IOL plane.6 The single-piece IOL has a central biconvex optic, with an inner diffractive and an 
outer refractive zone and is made of a hydrophobic acrylate/methacrylate copolymer with two open-loop haptics.6 The 
lens diameter is 13.0 mm with a central 6.0-mm optic and a diopter range of +6.0 to +30.0 D (0.5-D increments) and 
+31.0 D to +34.0 D (1.0-D increments). The anterior surface is designed with negative spherical aberration to 
compensate for the positive spherical aberration of the average human cornea.

Patients
Included in the study were adults (≥18 years old) with bilateral cataracts who required primary IOL implantation in the 
capsular bag in the posterior chamber after cataract removal (Figure 1). Other inclusion criteria were preoperative regular 
corneal astigmatism <1.0 D, planned cataract removal by routine phacoemulsification, and calculated IOL power between 
+6.0 D and +34.0 D (when targeted for emmetropia 0.0 D). Patients had preoperative CDVA ≥0.3 logarithm of the 
minimum angle of resolution (logMAR) in each eye and potential postoperative CDVA ≤0.3 logMAR in both eyes based 
on the investigator’s expert medical opinion.

Exclusion criteria included history of severe anterior segment (corneal, anterior chamber, sulcus) or posterior segment 
(uveal, vitreoretinal) pathologic change, including retinal vascular occlusive disease, retinal detachment or peripheral 
retinal laser photocoagulation, age-related macular degeneration, glaucoma, diabetic retinopathy, retinitis pigmentosa, 
and any pathologic changes associated with the optic nerve. Additional exclusion criteria were corneal endothelial cell 
(CEC) count <2000 cells/mm2, clinically significant corneal diseases or severe xerophthalmia, and systemic medications 
that could confound the outcome or increase patient risk in the opinion of the investigator. Also excluded were patients 
who desired monovision correction, had other planned surgical procedures, or participated in other investigational 
studies.

Surgical Procedure
Phacoemulsification or femtosecond laser–assisted cataract surgery was carried out according to the investigator’s 
standard procedure; briefly, topical anesthesia was used and the IOLs were implanted through a 2-mm limbal corneal 
incision. IOL power was chosen to target emmetropia within 0.5 D. Postoperative topical therapy included dexametha
sone-tobramycin (2 weeks) and pranoprofen (1 month). Any problems arising during surgery (eg, capsular tear, poorly 
dilated pupils, lens loop stuck in the ciliary sulcus) were evaluated as potential adverse events (AEs), and any additional 
surgery (eg, anterior vitrectomy, capsular tension ring) was recorded.

Endpoints
Visual acuity testing was conducted using standard logarithm VA charts at 5 m, 60 cm, and 40 cm. Primary efficacy 
endpoints were the percentage of eyes with CDVA of 0.3 logMAR or better, mean monocular and binocular CDVA, mean 
monocular and binocular DCIVA (60 cm), and mean monocular and binocular DCNVA (40 cm).

Supportive efficacy endpoints included mean monocular and binocular uncorrected distance VA (UDVA), mean 
monocular and binocular uncorrected intermediate (UIVA; 60 cm) and near (UNVA; 40 cm) VA, mean power of residual 
spherical equivalent after surgery, manifest refraction spherical equivalent (MRSE), and binocular defocus curve. 
Patients’ subjective visual quality, spectacle dependence, and expectation and satisfaction with their visual quality 
were assessed using the Intraocular Lens Satisfaction (IOLSAT) questionnaire at months 6 and 12 after surgery. 
Primary safety assessments included rates of ocular AEs and serious AEs (SAEs), rates of secondary surgical 
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interventions, and rates of visual disturbances as reported using the Questionnaire for Visual Disturbances (QUVID).8 

For starbursts, halos, glare, and other visual disturbances evaluated using QUVID, patients were asked to grade on a scale 
of 0 to 4 the frequency of, severity of, and how bothered they were by these disturbances. The proportion of visual 
disturbances that were reported as “severe” and “most bothersome” were collected as the primary safety endpoints.

Statistical Analysis
Data were analyzed using descriptive statistics. Continuous variables were described using sample size, mean, and 
standard deviation. The full analysis set (FAS) included all patients who had an IOL successfully implanted in at least 
one eye and had undergone at least one postoperative efficacy assessment. The safety analysis set included all patients 
with attempted IOL implantation. Eyes with AEs that occurred after IOL implantation were included in the study. 
Demographics and baseline characteristics, the primary efficacy endpoints, and supportive efficacy endpoints were 
statistically described using the FAS. Primary and supportive safety endpoints were analyzed using the safety set.

Results
A total of 144 patients (286 eyes) were included in the study and underwent phacoemulsification of cataract followed 
by successful TFNT00 IOL implantation in the first eye; 142 patients received the TFNT00 IOL in the second eye. Of 
those, 134 patients (268 eyes) completed 12 months of follow-up after the surgery, exceeding the planned sample size 
of 127 patients. Two patients withdrew after the 1-month postoperative visit following the first implantation. Because 
of the COVID-19 pandemic control policy, nine patients missed the 3-month visit, seven patients missed the 6-month 
visit, and eight patients missed the 12-month visit.

At baseline, mean ± SD age was 64.4±9.2 years, and 62.5% of patients were female (Table 1). Ten patients 
discontinued the study after the implantation attempt, including two patients who withdrew after completing monocular 
implantation (results for discontinuation were loss to follow-up [n=5] and withdrawal of patients [n=5]).

Outcomes After Surgery
At week 1, 99.3% of eyes achieved monocular CDVA of 0.3 logMAR or better (Figure 2A). At 6 and 12 months, 
99.3% and 98.5% of patients, respectively, had monocular CDVA of 0.3 logMAR or better. The percentage of eyes 
with binocular CDVA of 0.3 logMAR or better at 6 and 12 months was 100% for all eyes (vs 50% preoperatively). 
Monocular CDVA improved from preoperative levels as early as 1 week after surgery and remained stable at 6 and 12 
months (−0.02±0.11 and −0.01±0.13 logMAR, respectively; continuous values for each type of VA are all described as 
mean ± SD; Table 2, Figure 2B). The postoperative binocular CDVA was −0.08±0.10 logMAR (6 months) and −0.06 
±0.10 logMAR (12 months; Table 2).

Table 1 Baseline Characteristics

Characteristic First Eye 
n=144

Second Eye 
n=142

Both Eyes 
n=286

All Patients 
N=144

Age, y N/A N/A N/A 64.4 (9.2)

Female sex, n (%) N/A N/A N/A 90 (62.5)

Anterior chamber depth, mm 3.08 (0.35) 3.05 (0.32) 3.06 (0.33) N/A
Axial length, mm 24.0 (1.7) 23.9 (1.6) 24.0 (1.6) N/A

Corneal astigmatism, D 0.52 (0.24) 0.53 (0.25) 0.53 (0.24) N/A

CDVA, logMAR 0.55 (0.30)a 0.39 (0.11) 0.47 (0.24)b N/A
MRSE, D −2.43 (4.98) −1.85 (4.14) −2.12 (4.56) N/A

Notes: All data are expressed as mean (SD) unless otherwise indicated. an=143. bn=285. 
Abbreviations: CDVA, corrected distance visual acuity; D, diopter; logMAR, logarithm of the minimum angle of 
resolution; MRSE, manifest refraction spherical equivalent; N/A, not applicable.
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The monocular UDVA also improved from preoperative levels as early as 1 week after surgery; it remained stable 
at 6 and 12 months (0.03±0.12 and 0.04±0.13 logMAR, respectively; Figure 2C). The postoperative binocular UDVA 
was −0.04±0.10 logMAR (6 months) and −0.03±0.10 logMAR (12 months; Table 2).

Figure 2 Proportion of eyes with preoperative and postoperative monocular CDVA 0.3 logMAR or better (A), monocular CDVA (B), and monocular UDVA (C) as well as 
binocular defocus curves (logMAR) at 6 and 12 months after surgery (D). Red dotted line is included at 0.3 logMAR (A–C) or at 0.1 logMAR (D) as a reference. 
Abbreviations: CDVA, corrected distance visual acuity; D, diopter; logMAR, logarithm of the minimum angle of resolution; UDVA, uncorrected distance visual acuity; 
VA, visual acuity.

Table 2 Monocular and Binocular CDVA, UDVA, DCIVA, UIVA, DCNVA, UNVA; All Eyes

Visual 
Acuity, 
logMAR

Preoperative Postoperative

1 Week 1 Month 3 Months 6 Months 12 Months

Monocular n=286 n=286 n=284 n=266 n=270 n=268

CDVA 0.47 (0.24) 0.00 (0.11) 0.00 (0.12) −0.02 (0.12) −0.02 (0.11) −0.01 (0.13)
UDVA 0.72 (0.42) 0.06 (0.13) 0.05 (0.13) 0.03 (0.13) 0.03 (0.12) 0.04 (0.13)

DCIVA – – 0.088 (0.12) 0.074 (0.12) 0.073 (0.12) 0.076 (0.14)

UIVA – – 0.110 (0.13) 0.09 (0.12) 0.09 (0.11) 0.089 (0.14)
DCNVA – – 0.087 (0.12) 0.076 (0.11) 0.080 (0.11) 0.084 (0.13)

UNVA – – 0.103 (0.13) 0.090 (0.11) 0.092 (0.11) 0.096 (0.13)

(Continued)
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The monocular DCIVA was 0.07±0.12 and 0.08±0.14 at 6 and 12 months, respectively (Supplementary Figure S1A); 
the monocular UIVA was 0.09±0.12 and 0.09±0.14 logMAR (Supplementary Figure S1B). The binocular DCIVA was 
0.02±0.09 and 0.02±0.08 logMAR at 6 and 12 months, respectively, and binocular UIVA was 0.03±0.09 and 0.03±0.09 
logMAR (Table 2).

The monocular DCNVA was 0.08±0.11 and 0.08±0.13 logMAR at 6 and 12 months, respectively (Supplementary 
Figure S1C); the monocular UNVA was 0.09±0.11 and 0.10±0.13 logMAR (Supplementary Figure S1D). The binocular 
DCNVA was 0.025±0.09 and 0.03±0.09 logMAR at 6 and 12 months, respectively, and binocular UNVA was 0.04±0.09 
and 0.04±0.09 logMAR (Table 2).

The monocular MRSE was −2.14±4.58 for all eyes preoperative and −0.08±0.38, −0.08±0.33, −0.09±0.36, and −0.06 
±0.36 D at the 1-, 3-, 6-, and 12-month visits, respectively.

Analysis of the binocular defocus curves showed mean binocular VA of 0.1 logMAR or better in the defocus range of +0.50 
to −3.00 D at 6 and 12 months postoperatively. The peak values of the binocular defocus curves at 6 months were distributed at 0 
D (binocular VA of −0.07±0.106 logMAR), −1.5 D (0.01±0.131 logMAR), and −2.0 D (0.01±0.148 logMAR) and remained 
stable at 12 months (0 D [−0.05±0.135 logMAR], −1.5 D [0.03±0.134 logMAR], and −2.0 D [0.02±0.136 logMAR]), with mean 
binocular VA better than 0.1 logMAR in the defocus range of +0.50 D to −3.00 D (Figure 2D).

Patient Satisfaction
Compared with the preoperative rates (27%), the proportion of patients who indicated that they “never” needed 
spectacles for seeing (ie, achieved complete spectacle independence) improved after TFNT00 IOL implantation at 6 
months (83%) and 12 months (85%) postoperatively (Figure 3A). Complete spectacle independence at distance, 
intermediate, and near distances was achieved by 94%, 90%, and 87% of patients, respectively. Results were similar 
in both dim and bright light conditions. Overall, 88% of patients were “satisfied” or “very satisfied” with postoperative 
vision at 12 months (Figure 3B), with 92% of patients expressing willingness to recommend TFNT00 IOL to friends and 
family. For patients who reported being “dissatisfied” on the IOLSAT questionnaire, those who experienced AEs that 
may have caused dissatisfaction (eg, dry eye and macular hole leading to decreased visual acuity) were treated to address 
the AE. For cases in which patients reported dissatisfaction but no ocular abnormalities were observed postoperatively, 
patients received no special treatment.

One patient was “very dissatisfied” at 6 months and “dissatisfied” at 12 months postoperatively due to complaints of 
“no effect after the operation.” This patient had monocular UDVA of 0.0 logMAR and binocular UDVA of −0.1 logMAR 
at months 6 and 12 postoperatively, and all UIVA and UNVA were better than 0.3 logMAR. The investigator judged that 
there were no postoperative ocular abnormalities, and no special treatment was provided. Another patient was “neither 

Table 2 (Continued). 

Visual 
Acuity, 
logMAR

Preoperative Postoperative

1 Week 1 Month 3 Months 6 Months 12 Months

Binocular n=144 n=135 n=134

CDVA 0.35 (0.13) −0.08 (0.10) −0.06 (0.10)
UDVA 0.58 (0.39) −0.04 (0.10) −0.03 (0.10)

DCIVA 0.02 (0.09) 0.02 (0.08)

UIVA 0.03 (0.09) 0.03 (0.09)
DCNVA 0.02 (0.09) 0.03 (0.09)

UNVA 0.04 (0.09) 0.04 (0.09)

MRSE, D n=280 
−2.135 (4.577)

n=284 
−0.083 (0.38)

n=266 
−0.081 (0.33)

n=270 
−0.087 (0.36)

n=268 
−0.064 (0.36)

Notes: All data are expressed as mean (SD). 
Abbreviations: CDVA, corrected distance visual acuity; DCIVA, distance-corrected intermediate visual acuity; DCNVA, distance-corrected near visual acuity; logMAR, 
logarithm of the minimum angle of resolution; MRSE, manifest refraction spherical equivalent; UDVA, uncorrected distance visual acuity; UIVA, uncorrected intermediate 
visual acuity; UNVA, uncorrected near visual acuity.
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satisfied nor dissatisfied” at 6 months and “very dissatisfied” at 12 months postoperatively because of complaints of 
“blurred vision and my eyes hurt if I use them for a long time.” Four patients reported being “dissatisfied” with their 
vision 6 months postoperatively, and seven were “dissatisfied” 12 months postoperatively. Of the two patients who 
responded “very dissatisfied” on the IOLSAT questionnaire, one reported good CDVA and functional intermediate VA 

Figure 3 Patient-reported spectacle Independence in the past 7 days (A) and patient-reported satisfaction preoperative and 6 months and 12 months postoperative (B). 
Data were reported from the Intraocular Lens Satisfaction Questionnaire.

Table 3 Ocular AEs and SAEs

n (%) First Eye 
n=144

Second Eye 
n=142

Both Eyes 
n=286

Ocular AE 37 (25.7) 33 (23.2) 70 (24.5)
Device-related AE 0 0 0

Surgery-related AE 16 (11.1) 17 (12.0) 33 (11.5)
SAE 2 (1.4) 3 (2.1) 5 (1.7)

Most common ocular AEs

Dry eye 15 (10.4) 11 (7.7) 26 (9.1)
Corneal edema 3 (2.1) 3 (2.1) 6 (2.1)

Conjunctivitis 3 (2.1) 2 (1.4) 5 (1.7)

Increased IOP 3 (2.1) 2 (1.4) 5 (1.7)
Cystoid macular edema 2 (1.4) 3 (2.1) 5 (1.7)

Abbreviations: AE, adverse event; IOP, intraocular pressure; SAE, serious adverse 
event.
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but reported dry eye (Sjogren syndrome) in both eyes, which may have caused dissatisfaction. Another patient had 
decreased VA in the right eye at the 12-month visit; optical coherence tomography reported a macular hole of the right 
eye, which may have caused the decreased VA and dissatisfaction. It was determined that neither of these AEs were 
related to the TFNT00 IOL, and the patients continued to be treated for the AEs after completion of the study.

Adverse Events
No device-related AEs, secondary surgery intervention, or IOL position change occurred within 12 months after surgery. 
Seventy eyes (24.5%) experienced 85 ocular AEs (Table 3), and 28 patients (19%) experienced 49 non-ocular AEs 
(Supplementary Table S1). Dry eye was the most common ocular AE (26 cases in 26 eyes; 9.1%); 17 cases were related 
to the surgery and none were related to the investigational product. Five eyes (1.7%) experienced an ocular SAE, all of 
which were cystoid macular edemas (Table 3). The rate of postoperative CEC loss was 9.5% at 12 months.

Posterior capsular opacity (PCO) was observed by slit-lamp in 40 cases (14%), 37 of which were clinically 
nonsignificant; three eyes (1.1%) developed subjective clinically significant PCO. One patient (left eye; 0.4%) required 
clinical treatment and underwent laser posterior capsulotomy. One patient (0.4%) presented with clinically significant 
PCO in the left eye at the 12-month visit and underwent neodymium-doped yttrium aluminum garnet (Nd:YAG) laser 
posterior capsulotomy on the same day.

Compared with the preoperative assessment, the postoperative incidence of severe halos, glare, hazy vision, blurred 
vision, or double vision decreased at 6 and 12 months (Supplementary Table S2). There was an increase in the proportion 
of patients reporting starbursts at 12 months (9.9–16%). At month 12, the incidence of severe starbursts, halos, and glare 
was 15.6%, 4.4%, and 2.3%, respectively; however, the proportion of patients reporting to be bothered by these visual 
disturbances was 1.5% for each.

Discussion
TFNT00 was safe, effective, and performed as intended when implanted in the posterior chamber in aphakic eyes in 
a Chinese population.

Our findings were similar to those reported previously for this trifocal IOL in other populations.9,10 In a Korean study, 
TFNT00 binocular defocus curve showed VA of 0.3 logMAR or better over a +1.0 and −3.50 D defocus range, reaching 
0.06, 0.03, and 0.06 logMAR at 80, 60, and 40 cm, respectively, at 3 months.11 In a global pooled analysis, TFNT00 
showed a mean VA of 0.1 logMAR or better from far (4–5 m) to near (33 cm), and 99.3% of patients achieved binocular 
photopic CDVA of 0.14 logMAR or better at 3 to 6 months postoperatively.12 An Australian real-world retrospective 
evaluation of 254 patients (466 eyes) 3 months after implantation showed that 61% of eyes achieved a UDVA of 20/20 or 
better, and 94% achieved a UDVA of 20/32 or better.13 The current study showed good long-term VA performance at 12 
months after TFNT00 implantation.

In other studies, TFNT00 performed similarly or better than other multifocal IOLs at near and intermediate 
distances,14–20 which may be important for users of cell phones and other handheld devices. The intermediate focal 
point at 60 cm is a more natural and comfortable distance for performing routine daily activities versus the focal 
point at 80 cm for other trifocal and extended depth-of-focus IOLs, such as FineVision Micro F (PhysIOL, Liège, 
Belgium), AT LISA tri 839MP (Carl Zeiss Meditec AG, Jena, Germany), and TECNIS Symfony (Abbott Medical 
Optics, Santa Ana, CA, USA).17 In a previous study that compared TFNT00 and AT LISA tri389MP, TFNT00 
recipients showed significantly better postoperative UIVA at 60 cm than AT LISA tri389MP recipients at 3 months 
(0.04±0.12 vs 0.15±0.11 logMAR; P=0.001).21 Another study reported that TFNT00 IOLs provided significantly 
better near VA compared with Tecnis Symfony ZXR00 IOL (P=0.01),14 and significantly better UIVA and UNVA 
compared with Trinova IOL (VSY Biotechnology, Amsterdam, Netherlands; P<0.001 for both).20

In the current study, spectacle independence overall or in the far, intermediate, and near distance ranges improved 
at 6 and 12 months postoperatively (83–94%) compared with preoperatively (27–47%). Similar results were obtained 
under dim or bright illumination (Supplementary Table S3). Furthermore, 88% of patients were satisfied or very 
satisfied with their postoperative VA, and 92% of patients expressed willingness to recommend TFNT00 to relatives 
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and friends. These results are in line with previous TFNT00 IOL studies that have reported 93% to 96% spectacle 
independence and 81% to 100% satisfaction and willingness to recommend TFNT00 to others.10,16,17

Occurrence of AEs was low, and none were considered related to the investigational product. At 12 months, dry eye 
was the most common ocular AE (9.1%), consistent with a previous TFNT00 IOL study in which dry eye was reported in 
8% of eyes 3 months postoperatively.22 Occurrence of dry eye is common after cataract surgery, reported in up to 37% of 
patients, and is a common cause of patient dissatisfaction after IOL implantation.4,23 Overall, the rate of postoperative 
cystoid macular edema was 1.7% (5/286 eyes), which is somewhat higher than the incidence reported from the American 
Academy of Ophthalmology IRIS® (Intelligent Research in Sight) Registry in patients after cataract surgery (0.8%).24 

However, the differences in reported incidence of cystoid macular edema may be primarily attributed to differences in 
examination and diagnostic methods. Based on the ISO 11979-7 and the studies of posterior chamber IOLs approved in 
the United States (December 1989 to December 1997), the incidence of cystoid macular edema was 3%.25 Furthermore, 
a meta-analysis reported that the incidence rates of cystoid macular edema 4 to 6 weeks after cataract surgery varied 
substantially, depending on surgical technique and method of diagnosis, ranging from 0.1% to 20%.26 Therefore, the 
incidence of macular edema reported in this study is within a reasonable range. The average rate of CEC loss in this 
study was 9.5%, which is within the lower range of CEC loss rates reported in the literature for phacoemulsification 
combined with IOL implantation (4–25%).27 The month 12 incidences of severe starbursts (15.6%), halos (4.4%), and 
glare (2.3%) in this study were generally consistent with previous TFNT00 studies.17,22

Clinically significant PCO was reported in three eyes (3.3%), with one patient (0.4%) requiring Nd:YAG laser 
posterior capsulotomy. A similar occurrence of PCO that needed Nd:YAG laser posterior capsulotomy was reported 
previously for TFNT00 at 6 months (n=1 [0.5%]),17 which is lower than reported for other bifocal (eg, n=4 [11%] for AT 
LISA 801) and trifocal (eg, n=3 [8%] for AT LISA tri 839MP) IOLs at 12 months postoperatively.28 The lower incidence 
of PCO reported in this study may be the result of the TFNT00 IOL design and improvements in surgical technology.

A strength of this study was the multicenter setting in a Chinese population: this was the largest TFNT00 IOL clinical 
trial in a Chinese population to date. The 12-month follow-up in the study was longer than some previous TFNT00 
studies, which had a ≤6-month follow-up.11,12 A limitation was the single-arm study design without a comparator group. 
The COVID-19 pandemic affected the study visit schedule for some patients; however, enough patients were included to 
meet the statistical requirements, thus this was not deemed to affect the statistical analysis. Additional studies are needed 
to assess the long-term effectiveness and safety of the TFNT00 IOL in the Chinese population and to include direct 
comparisons with other multifocal IOLs available in China. Future studies will need to address the complex effects of the 
patient’s biometric characteristics (eg, mesopic pupil size and angle alpha) and the surgeon’s level of experience on visual 
outcomes, patient satisfaction, and AEs after cataract surgery.

Conclusion
These findings demonstrated that AcrySof IQ PanOptix IOL (model TFNT00) provided good VA at far, intermediate, and 
near distances; improved visual quality safely and effectively; and had good postoperative rates of spectacle indepen
dence and satisfaction in a Chinese population.
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of resolution; MRSE, Manifest refraction spherical equivalent; Nd:YAG, Neodymium-doped yttrium aluminum garnet; 
PCO, Posterior capsular opacity; QUVID, Questionnaire for Visual Disturbances; SAE, Serious adverse event; UDVA, 
Uncorrected distance visual acuity; UIVA, Uncorrected intermediate visual acuity; UNVA, Uncorrected near visual 
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