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Purpose: To compare the subjective performances of verofilcon A daily disposable silicone
hydrogel contact lenses (CLs) and etafilcon A hydrogel CLs.

Methods: Successful wearers of spherical soft CLs for distance correction were prospec-
tively randomized to wear verofilcon A or etafilcon A lenses for 1 week and crossed over to
the alternative lenses. The primary study objective was a comparison of distance visual
acuity (VA). Exploratory endpoints included subjective overall lens preference (5-point
scale) and subjective ratings (10-point scales) of end-of-day (EOD) vision, overall handling,
insertion comfort, EOD comfort, overall quality of vision, overall comfort, vision throughout
the day, lens handling at insertion, and lens handling at removal.

Results: Of 92 subjects (184 eyes), 46 each were randomized to verofilcon A or etafilcon
A lenses and subsequently crossed over to the other lenses. Evaluation of distance VA
showed that verofilcon A lenses were noninferior to etafilcon A lenses. Comparison of
lens preference showed that 68 (73.9%) subjects somewhat or strongly preferred verofilcon
A lenses, whereas 21 (22.9%) somewhat or strongly preferred etafilcon A lenses (p<0.0001).
Mean + SD ratings of EOD vision (8.6+1.5 vs 7.7£1.9), overall handling (8.7+1.5 vs 6.9
+2.3), insertion comfort (9.2+1.0 vs 7.7+1.9), and EOD comfort (8.0+1.9 vs 7.0+2.2) were
all significantly (p<0.0001 each) higher for verofilcon A than for etafilcon A lenses. Mean +
SD ratings of overall quality of vision (8.9+1.2 vs 8.2+1.8), overall comfort (8.6+1.5 vs 7.4
+1.8), vision throughout the day (8.9+1.3 vs 8.1+1.8), lens handling at insertion (9.0£1.4 vs
6.942.5), and lens handling at removal (8.3+2.1 vs 7.7+2.2) were also significantly higher for
verofilcon A lenses. No subject experienced any ocular adverse events.

Conclusion: After 1 week of wear, the study population reported that ratings for subjective
endpoints were significantly higher for verofilcon A lenses than for etafilcon A lenses.
Keywords: etafilcon A, subjective, verofilcon A, visual acuity

Introduction
Contact lens materials and design are constantly being improved to increase the accuracy
of vision correction and to improve comfort and ease of handling, for both new and
habitual wearers of contact lenses.'” Daily disposable contact lenses are intended to be
worn during waking hours for a full day and to be discarded the same day after use.
Wearing of daily disposable lenses eliminates the need for cleaning and/or disinfecting
solutions, resulting in a higher compliance rate for lens replacement.*®

Most contact lenses currently prescribed are soft contact lenses. In 2019, it was

estimated that soft contact lenses accounted for about 87% of lens fits.” Of the soft

Received: 10 August 2021
Accepted: 19 October 2021
Published: 29 October 2021

Clinical Ophthalmology 2021:15 4339-4345 4339
© 2021 Miller et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php

s and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creati li /by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press lelted provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



mailto:millereyedoc@me.com
mailto:drmiller@eyecarepowell.com
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Miller et al

Dove

contact lenses prescribed in 2019, about 40% were daily
disposable contact lenses. Discontinuation of lens wear is
a major problem, especially in new wearers of contact
lenses. One study reported that 22% of new contact lens
wearers permanently discontinued wear during the
first year; with 50% of these discontinuing during the
first 3 months of wear? The primary reason given for
discontinuation of contact lens wear was poor vision qual-
ity, followed by poor comfort, especially at the end of
the day, and difficulty handling of the lens.

Verofilcon A is a highly breathable silicone hydrogel con-
tact lens material, with a Dk/t 35°C of 100x10 ! (cm*/sec)
(mL O,/mL x mmHg).* The core of verofilcon A lenses has
a 51% water content and a modulus of 0.6 MPa, allowing for
easy handling; and the surface of these lenses has a permanent
level of moisture with >80% water content. Verofilcon
A contact lenses were approved for wear by the US Food
and Drug Administration in 2019. These lenses were found to
confer excellent visual acuity, with subjects consistently pro-
viding high ratings for vision quality, comfort, and handling.”

Etafilcon A is a widely used, high-quality and well-
accepted conventional hydrogel contact lens material that
have been marketed for a long period of time.'®'* These
lenses are regarded as a benchmark for safety, efficacy, and
comfort and are often used as a comparator in clinical
trials with other lenses. Etafilcon A lenses contain the
wetting agent polyvinylpyrrolidone, which mimics the nat-
ural tear film, and have a water content of 58%, with an
excellent safety profile. Evaluation of hypoxic stress
showed that etafilcon A lenses were noninferior to two
types of silicone hydrogel lenses, lotrafilcon B and com-
filcon A.'"> Etafilcon A daily disposable lenses were
selected for comparison with verofilcon A lenses because
of their design and replacement schedule (Table 1).

The present clinical study was designed to compare the
objective and subjective performance of verofilcon
A contact lenses with those of already marketed etafilcon

Table | Properties of Verofilcon A and Etafilcon A Lenses

A daily disposable contact lenses. The primary objective
of this study was to demonstrate that distance visual acuity
(VA)
A contact lenses compared with the same subjects wearing

is noninferior in subjects wearing verofilcon
etafilcon A contact lenses. The key subjective endpoints
reported here by wearers of verofilcon A and etafilcon
A contact lenses included overall preference, end-of-day
vision (EOD), overall handling, insertion comfort and
EOD comfort. Other subjective comparisons included
overall quality of vision, overall comfort, vision through-
out the day, lens handling at insertion, and lens handling at
removal.

Materials and Methods
Study Design

This was a prospective, randomized, bilateral crossover,
double-masked, controlled clinical study. Subjects were
enrolled at five study centers in the US. Subjects were
expected to attend three study visits over approximately
14-20 days (7-10 days for each lens type) from May 3 to
June 24 of 2019. The study was confirmed with the ethical
and the
International Council for Harmonisation (ICH) E6 Good
Clinical Practice (GCP) Consolidated Guidelines. The
study protocol was approved by a central institutional
review board (Sterling IRB, Atlanta, GA) and all subjects
provided written informed consent. The ClinicalTrials.gov
identifier number is NCT03888469.

principles of the Declaration of Helsinki

Inclusion Criteria

Subjects aged >18 years were included if they had eyes
without active ocular disease and were successful wearers
of spherical soft contact lenses for distance correction
during the 3 months prior to enrolment, with lenses worn
for a minimum 5 days/week. Other inclusion criteria
included a best corrected VA (BCVA) of 20/25 or better

Verofilcon A

Etafilcon A

Refractive index (hydrated) 1.4
Light transmittance 290% @640 nm, —3.00 D
Oxygen permeability (Dk)

Water content 51% by weight in normal saline

90 x 107" (cm¥sec) (mL Oy/mL x mmHg)

1.4
285% @640 nm, —3.00 D

214 x 107" (cm¥sec) (mL Ox/mL x mmHg)
58% by weight in normal saline

Diameter 142 mm 14.2 mm
Spherical power range —1.00 to —6.00 D (in 0.25 D steps) —1.00 to —6.00 D (in 0.25 D steps)
Base curve 8.3 mm 8.5 mm
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with a manifest cylinder <0.75 D in each eye;
a willingness and ability to return for the three study visits;
the ability to wear contact lenses within a range of sphere
power from —1.00 to —6.00 D and VA 20/25 or better and

provision of written informed consent.

Exclusion Criteria

Subjects were excluded if they were previous or current
wearers of delefilcon A or etafilcon A lenses or if they
were habitual wearers of extended-wear contact lenses
during the 3 months prior to study enrolment. Subjects
were also excluded if they had any anterior segment con-
traindication to lens wear; a history of ocular or intraocular
surgery; pathologic dry eye that would, in the opinion of
the investigator, preclude contact lens wear; or herpetic
keratitis; or had ever used any systemic or ocular medica-
tions contraindicating contact lens wear.

Study Protocol

During the first visit, subjects were screened, randomized
to verofilcon A or etafilcon A lenses, and dispensed these
lenses. Subjects were instructed to wear these lenses for 10
hours per day (range, 8-16 hours) for 8 (—1+2) days
starting the following day. During the second visit, sub-
jects were evaluated for all study objectives and were
dispensed the alternative lenses. Subjects were instructed
to wear these lenses for 10 hours per day (range, 8-16
hours) for 8 (—1£2) days, starting the following day.
During the third visit, subjects were evaluated for all
study objectives.

Statistical Analysis

Calculation of Sample Size

Sample size calculation was based on a prior clinical study,
which evaluated the performance of etafilcon A and three
marketed soft contact lenses, including verofilcon A lenses
[unpublished]. The primary objective of the present study
was to demonstrate that distance VA is noninferior in sub-
jects wearing verofilcon A contact lenses compared with the
same subjects wearing etafilcon A contact lenses. To
demonstrate noninferiority (margin = 0.05 logMAR, %
line in Snellen) as a one-tailed hypothesis with a = 0.05,
and using a standard deviation of 0.068, 80% power could
be attained with a sample size of 14 (7 per sequence). For
overall preference, the sample size required to detect
a difference between 77.3% and the hypothesized value of
50% was 32 (16 per sequence) at 80% power and a one-
sided a = 0.01, assuming all subjects indicate a preference.

For the other subjective ratings (EOD vision, overall hand-
ling, insertion comfort, EOD comfort), the sample sizes
required to detect a difference of 1.0 at 80% power and
a one-sided a = 0.01 ranged from 25 to 41 per sequence.
Assuming a loss-to-follow up of 10%, a minimum of 92
subjects was regarded as necessary.

Analysis of Primary Effectiveness

The primary endpoint, distance VA in logMAR units, was
measured in each eye at each study visit and was analyzed
with a mixed-effects repeated-measures model, using
terms for lens, period and sequence, and accounting for
within-subject correlations due to eye and the crossover
design. The difference between verofilcon A and etafilcon
A lenses and corresponding one-sided 95% upper confi-
dence limits (UCL) were compared, with noninferiority in
distance VA defined as an upper confidence limit <0.05.

Analysis of Exploratory Effectiveness
Lens preference was determined after subjects wore
the second set of lenses for 1 week. Subjects indicated
whether they strongly preferred Lens 1; somewhat pre-
ferred Lens 1; had no preference; somewhat preferred
Lens 2; or strongly preferred Lens 2. Overall preference
was evaluated using the exact binomial test. Proportions
were compared and the corresponding one-sided p-value
was calculated. Preferences for either lens type were deter-
mined for subjects who reported a preference and com-
pared with the hypothesized preference of 50%.
Subjective rating questionnaires were completed at the
end of each 1-week lens wear period (visits 2 and 3) for
EOD vision, overall handling, insertion comfort and EOD
comfort, as well as for overall quality of vision, overall
comfort, vision throughout the day, lens handling at inser-
tion and lens handling at removal. Insertion comfort,
defined as comfort during the first 2 minutes after lens
insertion, was collected in diaries by each subject on day 1
in the morning and at the 1-week follow-up, also in the
morning. Each of the above endpoints was rated on a 10-
point scale, ranging from 1 (poor) to 10 (excellent), with
only whole numbers allowed. Subjects provided one rating
for both eyes. Ratings were compared by the Holm
method, a mixed-effects repeated-measures model, using
terms for lens, period and sequence, and accounting for
within-subject correlations due to the crossover design.
Also evaluated were the percentages of subjects with rat-
ings of >9 for each lens material on each of these explora-
tory parameters. One-sided p-values were calculated, with
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significantly higher ratings for verofilcon A than etafilcon
A lenses on each subjective parameter defined as a one-
sided p-value <0.01 in favor of verofilcon A lenses.

Results

A total of 92 subjects (184 eyes) were enrolled in this study
at five study centers in the United States. Forty-six subjects
were randomized to wear verofilcon A followed by etafilcon
A lenses, and 46 to wear etafilcon A followed by verofilcon
A lenses (Figure 1). The mean (SD) age overall for subjects
was 32.6 (8.2) years (range, 18-50 years) and the majority of
subjects were female (64.1%), white (90.2%), and not of
Hispanic or Latino ethnicity (89.1%). All subjects completed
the study. The demographic characteristics were similar in
the two groups of subjects (Table 2).

Primary Objective: Noninferiority of

Verofilcon A to Etafilcon A Lenses

The least squares means (LSM) (standard error [SE]) dis-
tance VA was —0.13 (0.008) logMAR units for verofilcon
A lenses and —0.12 (0.008) logMAR units for etafilcon
A lenses, with an LSM (SE) difference in VA of —0.00
(0.004) logMAR units and a UCL for the difference of
0.00. Because the 95% UCL was less than the pre-

Enrollment
(Signed Consent)
N=92

l

Exclude
Screen Failure (N=0)
Other Reasons (N=0)

J

Randomized

N=92
(184 eyes)
- | J

l II Allocation - j' N

Sequence 1 Sequence 2

(verofilcon A/etafilcon A) (etafilcon A /verofilcon A)
N=46 N=46

\ J N J
- l | Follow-Up r l N

Discontinued Discontinued

N=0 N=0

. J _ J

Figure | Study population diagram.

Table 2 Demographic Characteristics of Study Subjects by
Sequence of Lens Wear

Verofilcon A/ Etafilcon A/ Overall
Etafilcon A Verofilcon A (N =92)
(n = 46) (n = 46)
Age, years, mean + SD 33.6 £85 31.5+78 326 £82
Sex, n (%)
Male 15 (32.6) 18 (39.1) 33 (35.9)
Female 31 (67.4) 28 (60.9) 59 (64.1)
Race, n (%)
White 43 (93.5) 40 (87.0) 83 (90.2)
Black 2 (4.3) 4(87) 6 (6.5)
Asian 0 (0.0 1(22) 1 (1.1)
Other 1(22) 1(22) 2(22)
Ethnicity, n (%)
Hispanic or Latino 2 (43) 8 (17.4) 10 (10.9)
Not Hispanic or Latino | 44 (95.7) 38 (82.6) 82 (89.1)

specified margin of 0.05, verofilcon A lenses were non-
inferior to etafilcon A lenses.

Secondary Endpoints

Of the 92 subjects, 68 (73.9%) preferred or strongly pre-
ferred verofilcon A lenses, with nearly five times as many
strongly preferring verofilcon A to etafilcon A; 21 (22.8%)
preferred or strongly preferred etafilcon A lenses, and 3
(3.3%) expressed no preference (Figure 2). Of the 89
subjects who reported a preference, 68 (76.4%) preferred
verofilcon A than the etafilcon A lenses, significantly
higher than the hypothesized 50.0% (p < 0.0001 based
on an exact binomial test).

Subjective Evaluations
Higher percentages of subjects provided verofilcon A than
etafilcon A lenses with ratings >9 for EOD vision (62.0%
vs 39.1%), overall handling (67.4% vs 25.0%), insertion
comfort (84.8% vs 37%) and EOD comfort (53.3% vs
27.2%). In addition, higher percentages of subjects pro-
vided verofilcon A than etafilcon A lenses with ratings >9
for overall quality of vision (77.2% vs 52.2%), vision
throughout the day (73.9% vs 47.8%), lens handling at
insertion (76.1% vs 33.7%), lens handling at removal
(60.9% vs 43.5%) and overall comfort (66.3% vs 32.6%).
Mean + SD ratings of lens handling at insertion (9.0 +
1.4 vs 6.9 £2.5, p<0.0001) and overall comfort (8.6 = 1.5
vs 7.4 £ 1.8, p < 0.0001) were statistically significantly
higher for verofilcon A than for etafilcon A lenses
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Figure 2 Overall preference of study subjects for verofilcon A and etafilcon A lenses.

(Table 3). Mean + SD ratings of overall quality of vision
(89 £ 1.2 vs 8.2 = 1.8, p = 0.0002), vision throughout
the day (8.9 = 1.3 vs 8.1 £ 1.8, p < 0.0001), and lens
handling at removal (8.3 + 2.1 vs 7.7 = 2.2, p = 0.0149)
were also higher for verofilcon A than for etafilcon
A lenses. In addition, the mean + SD ratings of EOD
vision (8.6 £ 1.5 vs 7.7 £ 1.9, p = 0.0001), overall hand-
ling (8.7 = 1.5 vs 6.9 £ 2.3, p < 0.0001), insertion comfort

Table 3 Subjective Ratings of Verofilcon A and Etafilcon
A Lenses for Overall Quality of Vision, Overall Comfort, Vision
Throughout the Day, Lens Handling at Insertion and Lens
Handling at Removal, End-of-Day Vision, Overall Handling,
Insertion Comfort, and End-of-Day Comfort

Mean * SD Ratings P-value

Verofilcon A Etafilcon A
Overall quality of vision 89+ 12 82+ 18 0.0002
Overall comfort 86+ 15 74+ 18 <0.0001
Vision throughout the day 89+ 13 81 +18 <0.0001
Lens handling at insertion 9.0+ 1.4 6.9 %25 <0.0001
Lens handling at removal 83+ 2.l 77 £22 0.0149
End-of-day vision 86+ 1.5 7719 0.0001
Overall handling 8715 69 +23 <0.0001
Insertion comfort 92+ 1.0 77+ 19 <0.0001
End-of-day comfort 80+ 1.9 70+22 0.0001

(9.2+1.0vs 7.7+ 1.9, p<0.0001), and EOD comfort (8.0
+1.9vs 7.0+ 2.2, p=0.0001) were all significantly higher
for verofilcon A than for etafilcon A lenses.

Safety Outcomes

None of the subjects experienced any serious adverse
events or ocular adverse events during the study period,
and none experienced any clinically significant biomicro-
scopy findings.

Discussion
The present study compared the objective and subjective
performances of verofilcon A contact lenses with those of
etafilcon A daily disposable contact lenses. The primary
objective of this study, that distance VA was noninferior in
subjects wearing verofilcon A contact lenses than in the
same subjects wearing etafilcon A contact lenses, was met,
based on a noninferiority margin of 0.05 logMAR units.
Analysis of key exploratory variables showed that the
percentages of subjects rating lenses as >9 (of 10) for EOD
vision, overall handling, insertion comfort, and EOD com-
fort were higher for verofilcon A than etafilcon A lenses.
LSM (SE) ratings for EOD vision, overall handling, inser-
tion comfort, and EOD comfort were significantly higher
for verofilcon A than etafilcon A lenses. Using the Holm
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method to adjust for multiplicity showed that the verofil-
con A lenses were rated significantly higher than etafilcon
A lenses with respect to overall preference, EOD vision,
overall handling, insertion comfort, and EOD comfort.

Analysis of other exploratory effective endpoints
showed that the percentages of subjects rating lenses as
>9 (of 10) for overall quality of vision, overall comfort,
vision throughout the day, lens handling at insertion
on day 7 and lens handling at removal were also higher
for verofilcon A than etafilcon A lenses.

To understand patient and eye care professional satisfac-
tion in real-world conditions, a survey was conducted with
verofilcon A daily disposable contact lenses; 218 current
wearers of daily disposable contact lenses and 129 new
wearers of contact lenses wore verofilcon A lenses for at
least 8 hours/day for 1 week.'* Subjects completed question-
naires before and after wearing these lenses for 1 week. New
contact lens wearers reported improvements in their day-to-
day quality of life. Of the 172 current contact lens wearers
who expressed a preference for either verofilcon A lenses or
their previous contact lenses, 81% expressed a preference or
strong preference for verofilcon A lenses, a preference influ-
enced by long-lasting comfort, less feeling of dryness, all-
day comfort and longer wear time.

As part of this same evaluation, 31 eye care profes-
sionals who fitted up to 10 current and 10 new wearers
with verofilcon A lenses were surveyed before and after
the study.'* Of these professionals, 17 (54%) switched
from their most preferred brand of contact lenses to ver-
ofilcon A lenses, with most stating that switching made
them feel confident that they recommended the best brand
of contact lenses to their patients.

This study had a few limitations, including its short-
term nature. Another limitation was the inability to com-
pletely mask the staff to lens assignment as an experienced
ECP will be able to determine the lens type based on the
tint of the contact lenses. Although all subjects and per-
sonnel conducting the study were masked to the study lens
assignment, the lenses were dispensed by a qualified
unmasked study staff member such that the subjects and
investigators remained masked.

In conclusion, this study showed that verofilcon
A contact lenses were noninferior to etafilcon A lenses
as determined by distance VA. After 1 week of wear, the
study population gave significantly higher ratings to ver-
ofilcon A than etafilcon A lenses, as determined by overall
preference and other subjective endpoints, including EOD
vision, overall handling, insertion comfort, EOD comfort,

overall quality of vision, overall comfort, vision through-
out the day, lens handling at insertion and lens handling at
removal. Further clinical trials are warranted to evaluate
long-term use of verofilcon A contact lenses.

Data Sharing Statement

Due to varying rights of individuals and contractual rights
of parties involved, Alcon does not make a practice of
sharing datasets.
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