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Purpose: To evaluate changes induced over time by three daily disposable (DD) contact
lenses on tear meniscus height (TMH), pre-lens non-invasive break-up time (pre-lens
NIBUT), tear film osmolarity (TO) and objective quality of vision (OQV).

Patients and Methods: Forty-six subjects enrolled in this prospective open-label
unmasked non-randomized simultaneous comparative cross-over study. For the first week
of the study, subjects wore a nesofilcon A lens in the right eye and a delefilcon A lens in the
left eye. After 3 days of washout, for the second week, subjects wore a nesofilcon A lens in
the left eye and a stenfilcon A lens in the right eye. TMH, pre-lens NIBUT, TO and OQV
were measured before contact lens fitting and for each contact lens combination on day 1 at
20 minutes and on day 7 after >8 hours of wear. OQV measurement included the changes of
objective scatter index (OSI), the stability index (SI) and the fluctuation index (FI) calculated
in a range of time of 20 s from a blink.

Results: TMH was unchanged at 20 minutes wear of all lenses but was significantly reduced
after 8 or more hours wear (on day 7) of delefilcon A and stenfilcon A, respectively. Pre-lens
NIBUT was significantly reduced with all lenses, while no significant change in TO was
observed with any lens. SI and FI increased significantly for all lenses at both wear times.
Conclusion: While the presence of any contact lens on the eye challenges the tear film,
nesofilcon A contact lenses, despite their high water content, compared to delefilcon A and
stenfilcon A contact lenses, showed a lower overall effect. We speculate that superior tear
film behavior while wearing nesofilcon A lenses may translate to improved subjective
comfort, but this remains to be evaluated.

Keywords: nesofilcon A, delefilcon A, stenfilcon A, quality of vision, pre-lens tear film
stability, tear osmolarity, tear meniscus height

Introduction

The anterior contact lens surface during wear is the first and most important
refracting surface. Therefore, maintaining a consistent optical surface is important
in order to reduce light scatter and prevent optical aberrations.' For this reason, it is
essential to have adequate tear function and maintain a clean, highly wettable lens
surface.” Contact lens wear has the potential to alter both integrity and stability of
the tear film, which in turn will affect the quality of vision.> Contact lens wear
reduces the thickness of the lipid layer of tear film,*” induces a quicker tear
thinning,® and increases the evaporation rate,” with the effect of a reduction of pre-
lens tear film stability measured in both soft hydrogel and silicone hydrogel contact
lens wearers.® ! Furthermore, symptomatic soft contact lens wearers compared to

asymptomatic ones have a reduced surface coverage by the tear film during the
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inter-blink period.'? During wear, a gradual accumulation
of deposits on the anterior contact lens surface induces
a further reduction in pre-lens tear film stability,'® with
increased aberrations and light scattering.'* To date, only
limited focus has been placed on the effect on retinal
optical image quality induced by pre-lens tear film
instability in contact lens wearers considering both aberra-
tion and light scattering.

Several studies have evaluated the tear meniscus height
(TMH) during soft contact lens use;'>'® however, the
effect of water content of the lens on TMH during wear
is unknown. In other studies, it has been shown that during
contact lens wear, tear osmolarity (TO) can increase.'”
Increased tear film osmolarity has been attributed to an
enhanced evaporation rate that results from an unstable
pre-lens tear film, and some investigators have advocated
that TO evaluation should be an essential part of tear film
studies in contact lens wearers.?

Symptoms of dryness and discomfort are reported by
up to one-half of contact lens wearers, especially towards
the end of the day.**** As a result, many wearers will
permanently cease contact lens wear.”® Moreover, addi-
tional issues such as microbial keratitis and inflammatory
conditions induced by contact lens wear are still areas of
concern.””*” It is clear that both contact lens discomfort
and inflammation are multifactorial>**! In this regard,
a normal tear film and the health of the ocular surface
both play a large role in the possibility of successfully
wearing contact lenses."?

With the continual introduction of new contact lens
materials, manufacturers are endeavoring to minimize
complications to the ocular surface and maximize user
comfort. DD contact lenses meet many of these expecta-
tions, and their use is increasing worldwide.>
Conventional hydrogel and silicone hydrogel DD contact
lenses have gained in popularity over conventional lens
types, although it is important to understand more about
their behavior in terms of impact on ocular tear film and
tear exchange, as well as on changes in TO during use. To
date, there is only limited information in this regard.

Recent advances in technology have led to the produc-
tion of novel, high-quality, soft lens materials that are
believed to be more resistant to the accumulation of depos-
its and dehydration.>* For the purposes of evaluation, soft
contact lenses are generally grouped into 5 categories
according to the lens material.*® The first four groups are
based on hydrogel materials and differ in water content
and ionic properties, while the fifth group is based on

silicone hydrogel materials. Silicone hydrogel lenses
have a higher porosity to oxygen compared to standard
hydrogel lenses, and they accounted for 74% of soft lenses
prescribed in 2019, including extended wear lenses.*

The water content of contact lenses has a major impact
on lens performance and vision, as well as comfort.
Historically, dehydration of the lens has been shown to
increase as a function of the lens water content.***> For
example, silicone hydrogels generally have an inherently
lower content of water and are less prone to dehydration
than traditional hydrogels.**>” In the last few years, sev-
eral daily disposable (DD) contact lenses have been com-
mercialized, some of which (nesofilcon A, delefilcon A,
stenfilcon A) are made with innovative materials and
designed to obtain the lowest interaction with the tear
film. Nesofilcon A contains a high content of water
(78%) and is a traditional hydrogel lens based on nonionic
polymers that exploits the amphiphilic properties of
Pluronic® F127 (BASF, Florham Park, NJ, USA),
a polyethylene oxide (PEO)-polypropylene oxide (PPO)-
PEO block copolymer surfactant, by incorporating it into
a lens fabricated from 2-hydroxyethylmethacryate and an
N-vinylpyrrolidone monomer.' Delefilcon A is a lens with
a silicone hydrogel core and bulk water content of 33%,
and an approximately 5-6 pum thick layer of modified
hydrogel-like “gel” with a water content of >80% on the
lens surface.*® Stenfilcon A is also a silicone hydrogel
lens, but with a low percentage of silicone (4.4%) and
a water content of 54%.°

To shed more light on the impact of different materials
on tear film during contact lens wear, we assessed the
changes in TMH, pre-lens non-invasive break-up time
(NIBUT), TO and objective quality of vision (OQV) of
these three DD contact lenses in new and previous contact
lens wearers.

Patients and Methods
Study Design

Forty-six subjects (12 new and 28 habitual contact lens
wearers) with a spherical refractive error < = 3.50 D and
astigmatism <0.75 D were enrolled for this prospective,
open-label, unmasked, non-randomized, simultaneous, com-
parative, cross-over study. The sample size was calculated
for assuring validity, accuracy, reliability and integrity of the
intended clinical study using the following parameters: effect
size dz = 0.55, a error probability = 0.05, power (1-f3 error
probability) = 0.95. This resulted in a total sample size of 38
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(non-centrality parameter 6 = 3.39, critical t = 1.68, Df =37,
actual power = 0.95). The non-randomized design was
selected to prevent confusion during simultaneous wear of
different lenses, ie, to ensure that subjects wore the proper
lens in each eye over each weekly wear interval. Other
outcomes, such as lens performance and wearer comfort
were not evaluated as they are outside the scope of the study.

Tear characteristics inclusion criteria, measured before
contact lens fitting in new wearers and after 3 days of
washout from their contact lenses in habitual wearers, were
as follows: pre-corneal NIBUT >10 s, TMH >180 pm and
TO <316 mOsmol/L, with no statistically significant differ-
ences between eyes, based upon comparison of the means of
three measurements of each parameter from each eye.
Exclusion criteria included a history of ocular surgery,
inflammation, or any contraindication to contact lens wear.

During the first week of the study, subjects were asked to
wear always in the right eye (RE) a nesofilcon A lens (Biotrue
ONEday, Bausch & Lomb, Rochester, New York, USA) and
in the left eye (LE) a delefilcon A lens (Dailies Totall, Alcon,
Fort Worth, Texas, USA). After 3 days of washout, the second
week of the study was initiated using nesofilcon A lens in the
LE and a stenfilcon A lens (MyDay, CooperVision, Fairport,
New York, USA) in the RE. The characteristics of contact
lenses used for the study are summarized in Table 1.

Exams were performed using the same sequence (TMH,
NIBUT and TO) at controlled temperature (20-25°C) and
humidity (30-50%). Baseline TMH was evaluated using
a slit lamp-adapted frequency domain (FD) optical coher-
ence tomography (OCT) unit (SL-SCAN-1, Topcon,
Chapelle, The Netherlands) with an axial scan resolution
of 8-9 um in tissue, considering the vertical beam of light
bisected the inferior meniscus below the center of the cor-
nea, at the 6 o’clock position. NIBUT was measured with
tearscope (Easytearsview+, Rovereto, Italy), which pro-
vides homogeneous specular reflections on a wide corneal

area, mounted on a slit-lamp (SL-D7, Topcon, Chapelle,

Table | Characteristics of Contact Lenses Evaluated

The Netherlands). NIBUT was considered as the time
from the last blink to the first visible break in the tear film
with the microscope focused on the anterior surface of the
cornea. TO was evaluated with the TearLab Osmolarity
System (TearLab Corp, San Diego, CA, USA). Each tear
sample was taken by touching the tip of a test card to the
surface of the lateral inferior tear meniscus. Before the
measurements, reusable electronic check cards, which had
been provided by the manufacturer as a means of procedural
quality control, were used to verify the function and cali-
bration of the device before testing the patients. Osmolarity
control solution testing was also performed for each lot
number of the test cards. The mean values obtained from
three measurements for each eye were considered as base-
line for every procedure used. To avoid the effects of reflex
tearing, each set of measurements was separated by a five-
minute interval.

The measurements of tear characteristics were repeated
during contact lens use on the first day of wear at 20
minutes and on day 7 after a minimum of 8 hours of
lens wear using the same test sequence used for baseline
measurements (TMH, pre-lens NIBUT, and TO) at con-
trolled temperature (22—25°C) and humidity (30-50%) and
over the same range of hours of the day (4:00-6:00 PM)
with contact lenses on-eye. Changes in OQV, at baseline
and during all section of measurements, were evaluated for
a pupillary diameter of 4mm, measuring the objective
scatter index (OSI) every 0.5 s for a period of 20 s of
interblink interval (subjects were asked not to blink during
the time of acquisition and if this condition was not met
the measurement was repeated) using a double pass instru-
ment (HD Analyzer, Visiometrics, Terrassa, Spain), which
has demonstrated good reproducibility.*®*' OSI quantifies
the effect of both ocular light scatter and aberrations and is
defined as the ratio between the light intensity in
a peripheral annular area (from 12 to 20 minutes of arc)
and the central peak (1 minute of arc); an increase of its

Brand Name Generic Name % H,O Dk Dk/t Modulus (MPa) CT (mm) BC(mm) TD(mm)
Biotrue Nesofilcon A 78 42 42 0.49 0.10 8.6 14.2
ONE day
Dailies Total | Delefilcon A Core: 33 140 156 0.7 0.09 85 14.1
Surface: 280
MyDay Stenfilcon A 54 80 100 0.4 0.08 8.4 14.2
Abbreviations: BC, base curve; CT, central thickness Dk, oxygen permeability; Dk/t, oxygen transmissibility; TD, total diameter.
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value is associated with a reduction of optical quality of
the retinal image.** Since our aim was not to evaluate the
optical quality of the retinal image immediately after blink
but rather to evaluate the changes of OQV during a period
of time of 20 s, the comparison was obtained by firstly
normalizing all values between groups at the starting point
of measurement after a blink by subtracting the respective
initial OSI values measured at the beginning of each 20 s
set of measures from the remaining values of the set. This
approach was necessary to avoid the optical effect of
aberrations induced by the different optical design of con-
tact lenses used for the study.”’ The changes of OSI over
time were quantified also considering the fluctuation (FI)
and stability (SI) indices. FI is defined as the average of
the standard deviation of the OSI changes obtained over
time and was devised to indicate the fluctuations in OSI
changes;** SI is defined as the slope of the linear regres-
sion line of the OSI changes obtained over time, to quan-
tify the upward curve in the sawtooth pattern.*?

This study followed the tenets of the Declaration of
Helsinki
Institutional Review Board of the University of Salento;

and was reviewed and approved by the

after the nature and possible consequences of the study
had been explained, all participants signed an informed
consent form.

Statistical Analysis

Data were analyzed using SPSS for Windows v.22.0
(SPSS Inc., Chicago, Illinois, USA) and the graphs rea-
lized using GraphPad Prism for Windows v.6 (GraphPad
Software Inc., La Jolla, CA 92037 United States). The
Shapiro—Wilk test was used to confirm normal distribution
of all variables. A Student’s #-test for paired data was used
to assess (1) differences between eyes at baseline, (2)
differences between 20 minutes and 8 hours for the same
lens material, and (3) differences between the two lens
materials used during each week of study at each wear
time. Values were not corrected for multiple comparisons
as the variables measured in this study are not random but
rather are correlated. Repeated-measures analysis of var-
iance (ANOVA) was used to evaluate OSI changes during
20 s from the starting point. A p-value <0.05 was consid-
ered statistically significant for all comparisons.

Results

The subjects enrolled in the study presented a mean age of
2444 years (range 2026 years; and a mean refractive error
of —1.65+1.16 D (range —3.50 to +1.50 D). At the

beginning of the study, differences in baseline measure-
ments for TMH, NIBUT, TO, FI and SI between eyes were
not statistically significant (p>0.05) (TMH, Figure 1A;
pre-corneal NIBUT, Figure 1B; TO, Figure 1C; FI,
Figure 1D; SI, Figure 1E). Thus, it was assumed that,
apart from the different types of lenses, any other factors
affected both eyes equally. The significance of changes
with respect to baseline for TMH, pre-lens NIBUT, TO,
SI, and FI induced by all lenses tested at 20 minutes and
after a mean wear time of 9.2+1.0 hours (range 8-11
hours) for the first week of the study and 9.0+1.2 hours
(range 811 hours) for the second week of the study are
summarized in Table 2.

The TMH comparison with baseline (Figure 2) showed
a significant reduction in eyes wearing delefilcon A (p =
0.03) and stenfilcon A (p = 0.02) lenses after 8 hours wear,
but not at 20 minutes wear (both p > 0.05, Table 2).
Nesofilcon A lenses did not show a significant reduction
of TMH relative to baseline, either at 20 minutes or after 8
hours of wear (both p > 0.05, Table 2). Comparing lenses at
the same wear time, or the same lens between the two wear
times, no change in THM reduction from baseline was
observed between 20 minutes and after 8 hours wear of
nesofilcon A lenses (p > 0.05), while TMH reduction was
greater after 8 hours than at 20 minutes wear of both
delefilcon A and stenfilcon A lenses (both p < 0.05;
Figure 2). Further, there was no difference between neso-
filcon A and delefilcon A lenses, nor between nesofilcon
A and stenfilcon A lenses at 20 minutes of wear (both p >
0.05), but greater reduction with both delefilcon A and
stenfilcon A lenses relative to nesofilcon A after 8 hours
of wear (both p < 0.05).

For all lenses tested, pre-lens NIBUT compared to
baseline was significantly reduced, both at 20 minutes
and after 8 hours (all p < 0.05; Table 2), but did not change
significantly between 20 minutes and 8 hours with any
lens (all p > 0.05, Figure 3A and B). Comparing the
reduction of pre-lens NIBUT from baseline, we found
a significantly lower reduction with nesofilcon A relative
to delefilcon A after both 20 minutes and 8 hours of wear
(both p < 0.05) at the end of the first week of the study
(Figure 3A). Similarly, we found a significantly lower
reduction of pre-lens NIBUT with nesofilcon A relative
to stenfilcon A after both 20 minutes and 8 hours of wear
(both p < 0.05) at the end of the second week of the study
(Figure 3B).

TO did not change significantly from baseline for all
lenses tested at all visits (Table 2). Considering the results

submit your manuscript

1524

Dove

Clinical Ophthalmology 2020:14


http://www.dovepress.com
http://www.dovepress.com

Dove

Montani and Martino

300 &8
20766 15142 @ Right Eye 3 @ Right Eye
—I_ Left Eye 840 IRAAs 15.8+4.5 Left Eye
-
< 200 2 I
g % 15
= =
- A 3 10 B
F 100 £
3 5
e
o
0 0
< 2
0.8 .
= 350 205586 311.6+15.2 0.3340.32 - Riont Sy
= Y @ Right Eye o8 0.31:+0.29 Left Eye
300 ’
g Left Eye
% 250
E 200 0.4
£ C D
£ 150
0.2
§ 100
§ 50 0.0
- 0 “0\0
<& ¥
S
0.06
B Right Eye
0.016+0.032 Left Eye
0.04 0.012+0.026
7]
0.02 E
0.00
% ¥
g &
<® hd

Figure | Baseline group mean for TMH (A), pre-corneal NIBUT (B), and TO (C), Fl (D), and Sl (E) in the right and left eyes. Error bars indicate standard deviation. All

differences in baseline measurements between eyes were not statistically significant.

obtained with nesofilcon A and delefilcon A lenses, the
differences from baseline between 20 minutes and after 8
hours wear were not significant with either lens nor were
differences between the lenses at either time point (both
p > 0.05, Figure 4A). Considering the results obtained with
nesofilcon A and stenfilcon A lenses, differences from
baseline between 20 minutes and after 8 hours wear were
similarly not significant with either lens nor were differ-
ences between the lenses at either time point (both p >
0.05, Figure 4B).

The changes over time of OSI relative to baseline were
similar for all materials, although nesofilcon A presented
a lower increase after 10 s for measurements done at 20
minutes and after 7 s for measurements done after 8 hours
(p<0.05; Figure 5A and B). OSI changes between the
measurements carried out at 20 minutes and after 8§ hours
of wear are also plotted in Figure 5C; in this case delefil-
con A and stenficon A lenses presented significant
increases after 8 hours of wear (p<0.05), while nesofilcon
A lenses did not present significant changes.

Clinical Ophthalmology 2020:14
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Table 2 Significance of Changes in Measured Parameters with
Respect to Baseline at 20 Minutes and After 8 Hours of Wear

P-value for Difference in TMH from Baseline

Week of Lens p-Value (20 p-Value (8

Study Material minutes) hours)

Ist Nesofilcon A > 0.05 > 0.05
Delefilcon A > 0.05 0.03*

2nd Nesofilcon A > 0.05 > 0.05
Stenfilcon A > 0.05 0.02*

P-value for Difference in pre-lens NIBUT from Baseline

Week of Lens p-Value (20 p-Value (8

Study Material minutes) hours)

Ist Nesofilcon A 0.04* 0.04*
Delefilcon A 0.03* 0.02*

2nd Nesofilcon A 0.04* 0.03*
Stenfilcon A 0.03* 0.02*

P-value for Difference in TO from Baseline

Week of Lens p-Value (20 p-Value (8

Study Material minutes) hours)

Ist Nesofilcon A > 0.05 > 0.05
Delefilcon A > 0.05 > 0.05

2nd Nesofilcon A > 0.05 > 0.05
Stenfilcon A > 0.05 > 0.05

P-value for Difference in Fl from baseline

Week of Lens p-Value (20 p-Value (8

Study Material minutes) hours)

Ist Nesofilcon A 0.01* 0.02*
Delefilcon A 0.04* 0.03*

2nd Nesofilcon A 0.02* 0.02*
Stenfilcon A 0.02* 0.01*

P-value for Difference in Sl from baseline

Week of Lens p-Value (20 p-Value (8

Study Material minutes) hours)

Ist Nesofilcon A 0.01* 0.01*
Delefilcon A 0.02* 0.02*

2nd Nesofilcon A 0.02* 0.02*
Stenfilcon A 0.01* 0.01*

Notes: Values >0.05 not reported but indicated as >0.05. *Significant at o = 0.05.

Considering the FI compared to baseline, its value was
significantly increased for all lenses for both the measure-
ments done at 20 minutes and after 8 hours of wear (all
p<0.05; Table 2). Comparing the mean changes in FI from
baseline induced by nesofilcon A lenses with respect to the
other lenses tested, significant increases were found for

both delefilcon A (Figure 6A) and stenfilcon

A (Figure 6B) lenses both at 20 minutes and after 8
hours of wear (p<0.05). Further, while there was no dif-
ference in FI change between 20 minutes and after 8 hours
of wear of nesofilcon A lenses (p > 0.05), greater change
in FI from baseline was observed between 20 minutes and
after 8 hours wear of both delefilcon A and stenfilcon
A lenses (both p < 0.05).

Considering SI compared to baseline, its value was
significantly increased for all lenses tested for both the
measurements done at 20 minutes and after 8 hours of
wear (all p<0.05; Table 2). The change in SI relative to
baseline induced by nesofilcon A lenses was significantly
different from that of stenfilcon A lenses but not delefilcon
A lenses after 8 hours of wear, nor from either lens at 20
minutes of wear (Figure 7).

Discussion

Herein, we studied the effects of three DD contact lenses in
different materials, namely, nesofilcon A, delefilcon A, and
stenfilcon A, on TMH, NIBUT, TO, and OQV. The results
broadly demonstrated that with respect to baseline, the con-
tact lenses in nesofilcon A used in this study had a lesser
impact on tear film characteristics, with fewer changes in
TMH and pre-lens NIBUT relative to the other lenses tested.
Compared to baseline, no differences in TO were observed at
20 minutes or after 8 hours of wear with all lenses tested. The
results of OSI measurements compared to baseline showed
an increase with increasing time from blink for all lenses with
a reduction of OQV. Increases in OSI after 10 s from the last
blink for measurements taken at 20 minutes and after 7 s for
measurements taken after 8 hours were lower with nesofilcon
A compared to the other lenses. These results indicate that
nesofilcon A lenses may ensure a better optical quality of
retinal image between blinks compared to the other lenses,
and this effect was more pronounced with longer hours of
wear. This behavior can be useful, for example, considering
subjects using video display terminals, where the interblink
intervals increase.*’

While changes from baseline to 20 minutes of wear
may reflect the presence of any contact lens more than the
particular contact lens worn (nb, differences relative to
baseline measured at 20 minutes were either significant
for all lenses or not significant for all lenses for each
parameter, Table 2), changes from 20 minutes to 8 hours
of wear reflect the stability of the effects of respective lens
materials on the tear film over wearing time (eg, relative
differences between 20 minutes and 8 hours of wear were
significant for delefilcon A and stenfilcon A but not
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and negative results a reduction with respect to baseline.

nesofilcon A with TMH (Figure 2) and FI (Figure 6), while
differences in NIBUT, osmolarity, and SI were not signifi-
cant with any lens). It should be noted that while this study
utilized a non-randomized design that could have affected
the results, we do not believe this to be the case as all
subjects wore all three test lenses, with no eye wearing the
same lens for more than a one-week wearing interval.

A

8 Nesofilcon A
Delefilcon A

A Osmolarity from baseline (mOsmol/L)

-6

after 20 min of wear after 8 h of wear

All three DD lenses evaluated in the study have novel
means of exploiting water characteristics to enhance their
performance. Nesofilcon A has a high water content and is
composed of a hydrophilic copolymer of 2-hydroxyethyl
methacrylate and N-vinyl pyrrolidone. The rationale in
designing this lens was to mimic the lipid layer of the
tear film in order to inhibit lens surface dehydration and

B
10
B Nesofilcon A
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5
—_

A Osmolarity from baseline (mOsmol/L)

(3,1

after 20 min of wear after 8 h of wear

Figure 4 Comparison of mean changes in TO from baseline induced by the hours of wear for the same material and between materials considering the measurements at 20
minutes and after 8 hours of wear: nesofilcon A versus delefilcon A (A) and nesofilcon A versus stenfilcon A (B). Error bars indicate standard deviation and negative results

a reduction with respect to baseline.
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to the lipid repelling properties of traditional hydrogel
lenses with a high water content.*” Stenfilcon A is
a silicone hydrogel containing less raw silicone, enabling
more space for the hydrophilic material. The differences
among lens properties may explain the different results
obtained with measurements more related to surface wett-
ability. The pre-lens NIBUT was shorter with all lenses
tested compared with baseline, confirming earlier studies
on the effects of contact lenses on the tear film.*** This
effect was found to be lower with nesofilcon A lenses,
which had a pre-lens NIBUT that was approximately 3
s greater than those of the other materials. While one
might speculate that this result is due to the traditional
hydrogel character of the nesofilcon A lens, we do not
believe that this alone explains this result since the dele-
filcon A silicone hydrogel lens behaves more like
a traditional hydrogel lens at the surface, with much higher
water content than that of the stenfilcon A silicone hydro-
gel lens. This result can be considered clinically relevant,
especially for wearers with dry eye symptoms.?

The evaluation of the effect of contact lens wear on
OQV through measurement of OSI showed a progressive
increase over time with all materials, but a lower increase
with lenses of nesofilcon A, the material with longest pre-
lens NIBUT. It is interesting to note that both lenses made
from silicone hydrogel materials showed an increase in
ocular scattering after 8 hours of wear. This potentially
could be explained by the presence of deposits on the
anterior surface, higher with silicone hydrogel lens materi-

als relative to conventional hydrogels,'*#*>°

rather than by
a reduction in wettability, since there were no significant
changes in pre-lens NIBUT during wear.

A previous study comparing lenses made with nesofil-
con A and delefilcon A found no difference in corneal
thickness after 1 day of use.** Moreover, Schafer et al
evaluated the surface water characteristics of nesofilcon
A and delefilcon A versus those of a conventional lens of
etafilcon A.' Compared with the other two lenses, nesofil-
con A was seen to maintain its water content after 15
minutes of wear, and no significant differences were seen
in tear film osmolarity, tear meniscus area, central corneal
thickness, or corneal aberrations as a function of time of
use. Our data largely confirm these results.

Of interest,

a reduction in the amount of tear meniscus may be related

some authors have suggested that
to discomfort,”" and an increased tear film osmolarity has
been associated with dry eye disease.’® It is well known

that contact lens use has the potential to induce symptoms

of dryness and discomfort, which may be related to altera-
tions in TO.* The study by Ruiz-Alcocer et al revealed no
differences in TO after 8 hours wear of DD lenses, similar
to that found herein, nor tear meniscus changes measured
upon lens removal.*® Contrary to the present study, sig-
nificant changes in TMH were seen with the silicone
hydrogel lenses after 8 hours of wear; these differences
between studies can be explained by the different proce-
dures followed during the measurements (in our study
done with lenses on). A possible explanation for our
results could be related to an increase in water loss from
silicone hydrogel lenses, even if there were no effects on
TO. In this regard, it would seem relevant that compared
to silicone hydrogel lenses, the hydrogel lenses have sig-
nificantly higher thickness and higher water content. These
hydrogel-based lenses appear to be more resistant to
dehydration' and do not significantly impact the tear film
or corneal swelling after 1 day of normal wear.’' As
a consequence, by minimizing dehydration, lenses made
in nesofilcon A compared to a lens made in a silicone
hydrogel material have the potential to reduce alterations
in ocular physiology during contact lens wear, while pro-
viding greater stability of the tear film with a better retinal
image optical quality after a blink. In contrast, it has been
reported that other commercially available lenses with
a high water content may be prone to dehydration leading
to loss of comfort and alterations in visual acuity.>

Conclusion

Compared to silicone hydrogel contact lenses in delefilcon
A and stenfilcon A materials, contact lenses in nesofilcon
A hydrogel material, despite their high water content,
showed a lower reduction of tear meniscus height after 8
hours of wear, even if there were no significant differences
between lenses in TO. Nesofilcon A contact lenses were
also associated with longer pre-lens NIBUT and numeri-
cally lower increases of OSI over time with respect to the
other lenses, providing a higher quality of a retinal image.
In conclusion, the results of this study highlight that neso-
filcon A contact lenses reduce the effects of potential
causes that can lead many wearers to permanently cease
contact lens wear.
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