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Clinical Results of Cataract Surgery Using the Primus-HD® Intraocular Lens
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Purpose: To compare the clinical outcomes of cataract surgery using the Primus-HD® intraocular lens (IOL) and conventional
ARTIS® PLE IOL.

Methods: The study retrospectively enrolled 242 eyes of 151 patients who had undergone cataract surgery with either ARTIS®
PL E (Group A) or Primus-HD® (Group B) IOLs between April 19th, 2021 and November 30th, 2022 at Severance Hospital,
Yonsei University College of Medicine. Eyes with a history of ocular surgery or trauma or ocular comorbidities that can affect
postoperative visual outcomes were excluded. Finally, 69 eyes in group A and 36 eyes in group B were analyzed.

Results: At postoperative 3 months, there was no significant difference in uncorrected (0.15+0.17 vs. 0.17 £ 0.18 in group A and
B, p = 0.60) and best-corrected distance visual acuity (0.03 + 0.06 vs. 0.02 + 0.05 in group A and B, p = 0.75) between groups A
and B. Postoperative uncorrected intermediate and near visual acuity, spherical equivalent and amount of myopic shifting were
also similar between the two groups. The mean absolute error of the Barrett Universal 1l (0.61+ 0.42 D vs. 0.28 + 0.17 D in group
A and B, p < 0.01) and Haigis (0.51 + 0.38 D vs. 0.33 + 0.23 D in group A and B, p = 0.01) formulas were significantly lower in
group B compared with group A, showing good predictability. There was no significant difference between the higher order aber-
rations of the two groups at postoperative 3 months.

Conclusions: The postoperative corrected and uncorrected distance visual acuity, predictability and higher order aberration out-
comes of cataract surgeries using the Primus-HD® were comparable with results to ARTIS® PL E, whose efficacy and safety had
previously been clinically verified.
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Table 1. Optical characteristics of the aspherical IOLs used in the study

Lens

ARTIS’ PL E

Primus-HD®

Optic design

Optical function (piece)
Spherical aberration (um)
Material

Optic edge/haptic angulation

Overall diameter (mm)

Optic diameter (mm)

Dioptric powers (D)

Estimated A-Constant (SRK/T)
Refractive index

Injection system

Recommended incision size (mm)

Aspherical Biconvex

Monofocal (one-piece)

-0.10

Hydrophobic acrylic

One-piece square edge on 360°/5°

11.00 (from 0.0 to +9.5 D)
10.79 (from +10.0 to +25.0 D)
10.50 (from +25.5 to +35.0 D)

6.15 (from 0.0 to +9.5 D)
6.00 (from +10.0 to +25.0 D)
5.80 (from +25.5 to +35.0 D)

From 0.0 to +35.0 by 0.5

119.7 interference laser biometry
1.54

Preloaded system

2.0

Aspherical posterior convex
Monofocal (one-piece)

-0.20

Hydrophobic acrylic

One-piece square edge on 360°/1.5°
13

6.00

From -10.0 to +36 by 0.5

119.2 interference laser biometry
1.48

Preloaded system

2.0-2.2

IOL = intraocular lens.
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242 eyes of 151 subjects who underwent implantation of either
Primus-HD® or ARTIS® PL E aspheric hydrophobic acrylic IOL
from the period April 19, 2021 to November 30, 2022

Excluded (137 eyes)

- (i) Those with history of ocular surgery or trauma (n = 13)

- (i) Those with ocular comorbidities that can affect
postoperative visual outcomes, including glaucoma (n = 13),
macular disorders (n = 49), severe hyperopia or myopia of
axial length > 26 mm or < 22 mm (n = 19), corneal opacity
(n = 8), low endothelial count < 1,500 or guttata (n = 19),
pseudoexfoliation (n = 6), history of uveitis (n = 1), amblyopia
(n = 2) and asteroid hyalosis (n = 1)

- (iii) Those with white dense cataract (n = 6)

of either IOL

105 eyes of 62 patients who underwent implantation

|
| |

Group A
Eyes that underwent
implantation of
ARTIS® PLE (n = 69)

Group B
Eyes that underwent
implantation of
Primus-HD® (n = 36)

Figure 1. Flowchart of the study population. IOL = intraocular lens.
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Table 2. Baseline characteristics of patients who received cataract surgery with ARTIS" PL E or Primus-HD" intraocular lens

Variable ARTIS PL E (n=69) Primus-HD" (n=36) p-value
Female 51(73.9) 25 (69.4) 0.63
Age (years) 73.29 + 8.03 74.83 + 543 0.25
Right eye/left eye 36 (52.2)/33 (47.8) 19 (52.8) / 17 (47.2) 0.95
Preoperative UCVA (log MAR) 0.65 + 0.40 0.57 +0.37 0.31
Preoperative BCVA (log MAR) 0.38 £ 0.40 0.34+0.33 0.53
Axial length (mm) 23.52 £ 0.86 23.84 £ 1.30 0.18
Anterior chamber depth (mm) 3.12+£0.39 3.15+£0.42 0.70
Cataract grading (LOCS III)

Cortical 2.99 = 1.06 2.67 £0.85 0.12

Nuclear 3.15+0.83 3.33+0.71 0.27

Posterior 1.07 £ 1.53 1.03+1.13 0.88
Preoperative spherical equivalent (D) 0.23 +2.08 -0.62 +1.93 0.06
Preoperative refractive cylinder (D) -1.36 +£1.13 -1.49 +1.59 0.67
Target diopter (D)

SRK/T -0.38 £ 0.52 -0.34 £ 0.58 0.75

Barrett Universal II -0.65 +£0.53 -0.43 £0.53 0.04

Haigis -0.47 +0.57 -0.59 +0.58 0.30
Preoperative endothelial cell count (cells/mmz) 2,635.01 +249.1 2,652.11 + 178.69 0.72
Preoperative IOP (mmHg) 14.06 +2.79 14.17 +3.06 0.85
Femtolaser assisted cataract surgery 48 (69.6) 37 (61.1) 0.31

Values are presented as number (%) or mean + standard deviation.
BCVA = best corrected visual acuity; LOCS = lens opacity classification
visual acuity.

system; IOP =

intraocular pressure; UCVA = uncorrected distance

Table 3. Ocular aberrations and corneal spherical aberrations (um) measured by iTrace” aberrometer at postoperative 3 months

Ocular Vertical ~ Horizontal ~ Oblique ~ Horizontal
. . Corneal Internal : .
Evaluation Total Ocular  Spherical . . coma coma trefoil trefoil
. . IOL type . spherical spherical . . . .
time-points HOA aberration aberration  aberration aberration  aberration aberraglon aberra}tlon
1 1 K
(Zs) (Z5) () () (Z5)
Preoperative ARTIS® PLE 094+063 023+041 024+030 -0.01+049 0.00+0.61 0.15+0.61 -0.17+0.35 0.01=+0.59
Primus—HD® 0.85+0.56 0.27+0.41 0.19+0.18 0.07+0.39 -0.19+0.38 -0.02+0.33 -0.01 £0.34 0.02+0.21
p—value 0.51 0.62 0.40 0.49 0.08 0.12 0.02" 0.94
Postoperative ARTIS® PLE 055+0.84 0.02+0.14 0.03+0.05 -0.02+0.14 0.07+0.43 -0.05+0.33 -0.16+0.42 0.05+0.44
3months  pu GHD' 062£096 002017 005039 -0.03£0.16 -0.11£028 -0.02+025 -0.22+0.60 -0.02+0.28
p—value 0.73 0.97 0.13 0.62 0.06 0.66 0.62 0.44

Values are presented as mean + standard deviation.
HOA = higher order aberrations; IOL = intraocular lens.
* o . .

Statistically significant.
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Table 4. Clinical outcomes and predictability of ARTIS” PL E and PRIMUS-HD" intraocular lens at postoperative 3 months

Variable ARTIS PL E (n = 69) Primus-HD' (n = 36) p-value
UCVA (3 m, logMAR) 0.15+0.17 0.17 +£0.18 0.60
UIVA (66 cm, logMAR) 0.26 +£0.18 0.25 £ 0.16 0.68
UNVA (33 cm, logMAR) 0.42 +0.19 0.46 +0.17 0.30
BCVA (at 3 m) 0.03 + 0.06 0.02 +0.05 0.75
Endothelial cell count 2,355.44 + 411.93 2,350.67 +339.83 0.96
Spherical equivalent (D) -0.16 £ 0.85 -0.47 + 0.66 0.10
Refractive cylinder (D) -0.43 £ 0.45 -0.43 £ 0.56 0.96
Myopic shift" (D) 0.03 +0.34 -0.07 +0.30 0.19
Mean numerical error (D)

SRK/T 0.26 + 0.53 -0.08 + 0.42 <0.01"
Barrett Universal II 0.53 +0.53 -0.03 0.33 <0.01"
Haigis 0.35+0.53 0.17 £0.37 0.12
Mean absolute error (D)

SRK/T 0.46 +0.36 0.36 +0.22 0.12
Barrett Universal II 0.61+0.42 028 +0.17 <0.01"
Haigis 0.51 +0.38 0.33 +£0.23 0.01"

Values are presented as mean + standard deviation.

BCVA = best corrected distance visual acuity; UCVA = uncorrected distance visual acuity; UIVA = uncorrected intermediate visual acuity;

UNVA uncorrected near visual acuity.

Statlstlcally significant.

"Myopic shift was defined as the mean numerical error between the spherical equivalent at 3 postoperative months and 1 postoperative month.
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