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Abstract

e AIM: To assess the visual correction of patients with
different degrees of astigmatism with toric soft contact
lenses (TSC).

e METHODS: It was a real-world study with prospective
and single-arm design. A total of 384 patients with astigmatism
who came for TSC fitting and alignment from November
2022 to January 2023 were included. According to the
difference in astigmatism, patients were divided into groups
A (cylinder degree: -0.75 to -0.50 D), B (cylinder degree:
-1.75 to -1.00 D) and C (cylinder degree < -2.00 D), and
followed up on the day of wear, 1wk, 1 and 3mo, mainly to
observe visual acuity, refraction, lens fit, visual quality and
comfort at 1wk after wear. The visual acuity success rate
and the overall success rate of the fitting were evaluation
indicators (taking into account the four dimensions of visual
acuity, fitting, quality of vision and comfort). The visual
acuity success rate was calculated by taking “corrected
visual acuity with contact lenses is no less than 1 line or
better than best spectacle-corrected visual acuity” (i.e.
corrected visual acuity with contact lenses is 1 line below,
equal to, one line above or more than best spectacle-
corrected visual acuity) as the criterion for visual success,
and the the overall success rate of the fitting was calculated
by using the comprehensive indicators (visual acuity, fit,
visual quality, comfort) to meet certain conditions as the
judgment criteria for successful fitting.

e RESULTS: After 1wk of wearing TSC, the visual acuity
success rates of patients were 100% (207/207), 98.58%
(139/141) and 97.22% (35/36) in the three groups,
respectively, with residual cylinder closed to O. The

acceptability of the lens fitting was over 95%; the incidence
of adverse visual symptoms was within 10% and the comfort
acceptability was over 97%. The overall success rate of
fitting for patients with high, medium and low astigmatism
was 93.72% (194/207), 90.78% (128/141) and 88.89%
(32/36), respectively.

e CONCLUSION: TSC (model: G&G POPCCT) are effective
in correcting astigmatism in patients with different degrees
of astigmatism.
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visual acuity
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INTRODUCTION

ccording to epidemiological trends in myopia, nearly 5
A billion and 1 billion people worldwide will be affected
by myopia and high myopia by 2050, respectively'". There
is a growing market demand for myopia correction products.
Soft contact lenses have been applied to the tear layer of the
cornea directly and are physiologically compatible with the
human eye for the purpose of vision correction”’. Soft contact
lenses, in a “safe, convenient and aesthetic” way, overcome
the reduction of the image of objects and the trigeminal effect,
which is caused by glasses. It has become an important means
of refractive error correction™ ™.
However, astigmatism correction is a huge challenge for
soft contact lenses. According to Holden’s™ study, the
average astigmatism of contact lens wearers is 0.83 D, of
which about 62% have an astigmatism of 0.50 D or more,
about 45% have an astigmatism of 0.75 D or more, and 35%
have an astigmatism of 1.00 D or more'®”. The uncorrected
astigmatism is associated with reduced visual acuity, visual
fatigue, poor quality of vision ezc'®’. The inability to tolerate the

visual impact of residual astigmatism is an important factor for
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many patients to give up on spherical soft contact lenses"".

To solve the problem of residual astigmatism after wearing
lenses, the first clinical use of toric soft contact lenses dates
back to 1979"”. With the development of society and the
change in consumer awareness in recent years, the demand for
toric soft contact lenses has been increasing gradually, and their
design and the selection of parameters have been improving
constantly!". Toric soft contact lenses are for the correction of
full-eye astigmatism. In clinical practice, there are differences
in the degree of astigmatism of the wearer. There are no clear
reports on whether these differences can lead to limitations of
vision correction in patients with high degrees of astigmatism,
which may affect subsequently the visual acuity and fitting
success rate of patients with different degrees of astigmatism.
Therefore, the evaluation of visual acuity, diopter, lens fit,
visual quality and comfort after wearing toric soft contact
lenses for subjects with low, medium and high astigmatism
can provide a reference for patients with different astigmatism
degrees when choosing the treatment of astigmatism.

This study aimed to compare the visual acuity correction of
patients with different degrees of astigmatism with toric soft
contact lenses, and to determine the visual acuity success rate
and overall success rate of fitting with toric soft contact lenses.
The results help to understand whether the toric soft contact
lenses can provide the same astigmatism correction effect for
patients with different astigmatism degrees.

SUBJECTS AND METHODS

Ethical Approval It was a real-world study with prospective
and single-arm design. The Medical Ethics Committee of
Xi’an People’s Hospital (Xi’an Fourth Hospital) has reviewed
and approved the medical study project (N0.20220146).
Written informed consent was obtained from all of the patients
after explaining the purpose and possible consequences of the
study.

Subjects Totally 384 patients with astigmatism, who came to
the hospital for toric soft contact lenses fitting from November
2022 to January 2023, were chosen. Inclusion criteria: 1)
Eighteen years of age or older, regardless of gender; 2)
By subjective refraction, both eyes have spherical degree
between 0.00 and -10.00 D (contains 0.00 and -10.00 D),
astigmatism between -0.50 and -3.75 D (contains -0.50 and
-3.75 D) and astigmatism axis between 0° to 180°; 3) Best
spectacle-corrected visual acuity (BSCVA) should be no more
than 0.1 (logMAR visual acuity) in either eye. Exclusion
criteria: 1) Suffering from various eye diseases, e.g. acute
or chronic inflammation of the eye, glaucoma, abnormal
corneal perception, corneal epithelial defects, corneal
endothelial cell reduction, xerophthalmia efc., or judged by
an ophthalmologist not fit for soft contact lenses; 2) Suffering
from a systemic disease which may affect the eye, or judged
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by an ophthalmologist not fit for soft contact lenses; 3) History
of contact lens allergy or care product allergy. Depending on
the degree of astigmatism in the whole eye, there were three
groups as follows: Group A (cylinder degree of -0.75 to
-0.50 D), Group B (cylinder degree of -1.75 to -1.00 D) and
Group C (cylinder degree <-2.00 D).

Product Information The parameters of the product used in
this study are shown in Table 1.

Inspection Indicators The follow-up period was 3mo, with
visits at 5 follow-up time points: screening phase, initial lens
wearing, 1wk, 1 and 3mo. At each follow-up visit, a specialist
ophthalmic examination was carried out. Visual acuity
was examined through the E Standard Logarithm Eyesight
Table, including uncorrected distance visual acuity (UDVA),
corrected visual acuity with contact lenses (CVA) and BSCVA,
statistical analysis was performed using logMAR visual acuity.
Obtain spherical and cylinder degree in both eyes by subjective
refractive examination with phoroptor (TOPCON). Slit lamp
was used to assess lens fitting, lens coverage, tightness,
mobility and centration. Moreover, the overall comfort was
evaluated by asking patients if they had any adverse visual
symptoms, like halos, double vision etc.

The evaluation indicators were visual acuity success rate and
the overall success rate of the fitting. “CVA with contact lenses
is no less than 1 line or better than BSCVA” (i.e. CVA with
contact lenses is 1 line below, equal to, one line above or more
than BSCVA) as a criterion for visual acuity success; The
overall success rate of the fitting was comprehensively judged
from the four dimensions of visual acuity, lens fitting (coverage,
tightness, mobility, center positioning), visual quality (halo,
ghosting) and comfort at the 1-week follow-up, and the “four
indicators achieved at the same time” in Table 2 was used as
the judgment standard for successful fitting to calculate the
overall success rate.

Statistical Analysis Statistical analysis of the data was
performed by SPSS 22.0 (International Business Machines
Corporation, IBM, https://www.ibm.com/support/pages/
downloading-ibm-spss-statistics-22). All statistical tests were
two-tailed, and if P<0.05, it would be considered statistically
significant for the differences tested. The measurement data
were described by mean+standard deviation (SD), and were
described by the Kruskal-Wallis H test. The numerical or
hierarchical data were described in the form of percentage, and
the difference analysis was performed by using the Kruska-
Wallis H method.

RESULTS

Subjects’ Profile Totally 384 subjects participated in the study
including 60 males and 324 females, with an age range of 18
to 52, a spherical diopter range of -0 to -10 D and a cylinder
degree range of -0.5 to -3.5 D. At the time of dispensing, 207,



Int J Ophthalmol,
Tel: 8629-82245172  8629-82210956

Vol. 16, No. 11, Nov. 18, 2023  www.ijo.cn
Email: ijopress@163.com

Table 1 Lens parameters

Items G&G POP-CT

Manufacturer G&G Contact Lens

Product type Soft hydrophilic contact lenses for daily use

Application For correcting myopia and astigmatism in patients without contraindications
Material Polymerized from hydroxyethyl methacrylate, methyl acrylate, etc.
Color Black, brown, gray, tan

Model G&G POP-CT

Myopia range (D)
Astigmatism (D)

Astigmatism axial
Moisture content

Replacement cycle

0.00 to -10.00 (interval 0.25 D)

-0.50 to -3.75 (interval 0.25 D)

0 to 180° (interval 10°)
38%

One year

Design diagram

D: Diopter.

Table 2 The criterion for overall success rate of fitting

No. Index Evaluation criteria

1 Visual acuity No less than 1 line of CVA compared to the BSCVA

2 Lens fitting The coverage, tightness, mobility, and centration are within an acceptable range
3 Visual quality No halo, ghosting or mild symptoms

4 Comfort The comfort level is evaluated as "good", "very good" and "excellent"

CVA: Corrected visual acuity with contact lenses; BSCVA: Best spectacle-corrected visual acuity.

Table 3 Basic information of the three groups at baseline

Sexual distribution

Groups Age Male, 1 (%) Female, n (%) UDVA Spherical diopter (D) Cylinder degree (D)
Group A 30.29+47.33 28 (13.53) 179 (86.47) 0.84+0.37 -4.02+2.03 -0.60+0.12
Group B 30.08+7.45 24 (17.02) 117 (82.98) 0.90+0.40 -4.28+2.43 -1.24+0.26
Group C 31.11+7.88 8(22.22) 28 (77.78) 1.00+0.38 -5.04+1.48 -2.38+0.44

H 0.495 2.088 4.287 9.300 320.575

P 0.781 0.352 0.117 0.010 <0.001

Group A: Cylinder degree range of -0.75 to -0.50 D; Group B: Cylinder degree range of -1.75 to -1.00 D; Group C: Cylinder degree <-2.00 D; D:

Diopter; UDVA: Uncorrected distance visual acuity; H: Test statistics for Kruskal-Wallis H test.

141 and 36 patients were in Groups A, B, and C, respectively.
The baseline information of the three groups is detailed in Table 3.
All of the subjects attended the 1-week follow-up visit. For
dropout, at the 1-month follow-up visit, there were 14 in Group
A, 10 in Group B and 3 in Group C; at the 3-month follow-up,
there were 13 in Group A, 14 in Group B and 3 in Group C.
A total of 327 subjects completed all follow-up visits, 180 in
Group A, 117 in Group B and 30 in Group C.

Visual Acuity The changes in visual acuity over time in the
three groups are shown in Table 4. There was no statistical

difference for UDVA in baseline among the three groups
(H=4.287, P=0.117). The difference in the CVA among the
three groups was statistically significant (all P<0.05) at initial
lens wearing and at 1-week follow-up visit, when Group A had
the best visual acuity and Group C had the lowest visual acuity.
However, with the extension of the wearing time, patients’
visual acuity in Group C improved gradually, and Group C
could reach the same level as Group A and Group B at 1-month
and 3-month follow-up visits, with no statistically significant
difference among the three groups (all 2>0.05).
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Table 4 Visual acuity of the three groups at each follow-up visit

Groups UDVA, baseline cvA

Initial lens wearing 1wk 1mo 3mo
Group A 0.84+0.37 0.02+0.04 0.0110.04 0.0210.04 0.01+0.04
Group B 0.90£0.40 0.03+0.07 0.03%0.06 0.03%0.06 0.03%0.06
Group C 1.00+0.38 0.04+0.08 0.03%0.07 0.03%0.06 0.02+0.06
H 4.287 8.238 6.393 3.964 4.633
P 0.117 0.016 0.041 0.138 0.099

Group A: Cylinder degree range of -0.75 to -0.50 D; Group B: Cylinder degree range of -1.75 to -1.00 D; Group C:

Cylinder degree <-2.00 D; UDVA: Uncorrected distance visual acuity; CVA: Corrected visual acuity with contact

lenses; H: Test statistics for Kruskal-Wallis H test.

logMAR visual acuity of 0.1 can meet people’s daily work, life
and social needs. The proportion of patients in the three groups
whose CVA could achieve 0.1 or better at different follow-
up periods is shown in Figure 1. At initial lens wearing time,
there was a statistically significant difference among the three
groups in the proportion of patients with visual acuity of 0.1
or better (H=7.590, P=0.022), and Group A had a significantly
higher proportion of patients with visual acuity of 0.1 than
Group C. There was no significant difference among the
three groups in the proportion of patients with visual acuity
of 0.1 or better in the rest of the follow-up visits (all P>0.05).
For further analysis, the proportion of patients in each of the
three groups achieving a CVA of 0.0 or better at each follow-
up visit is shown in Figure 2. The distribution of CVA<0.0 at
each follow-up visit among the three groups was generally
consistent with that of CVA<0.1, and there were no significant
differences among groups at all follow-up visits (all P>0.05)
except for the initial lens wearing time and the 1-week follow-
up visit (both £>0.05). In addition, Group A had the highest
proportions of CVA<0.1 and 0.0 at each follow-up visit, with
the best visual acuity correction, and both were higher than
the proportions of CVA<0.1 and 0.0 for all patients at the
corresponding follow-up points.

CVA is a visual indicator of visual acuity correction. If “CVA
is no less than 1 line or better than BSCVA” (i.e. CVA is 1 line
below, equal to, one line above or more than BSCVA) is used
as the criterion for visual acuity success. The visual acuity
success rates for the three groups at each follow-up visit are
shown in Table 5. There was no significant difference in visual
acuity success rate among the three groups at the follow-up
visits (all P>0.05), except for the initial lens wearing time
(H=12.056, P=0.002). At 1-week follow-up visit, the visual
acuity success rates for the three groups were 100% (207/207),
98.58% (139/141) and 97.22% (35/36), respectively (H=4.209,
P=0.122). This shows that patients with different degrees of
astigmatism can achieve visual acuity of 0.1 or more with toric
soft contact lenses, with a visual acuity success rate of 97% or
more.
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Figure 1 The proportion of visual acuity achieving 0.1 or better
in each group at various follow-up visits °P<0.05, representing a
statistically significant difference among the three groups; X-axis: The
proportion of visual acuity achieving 0.1 or better; Y-axis: Various
follow-up visits; CVA: Corrected visual acuity with contact lenses;
Group A: Cylinder degree range of -0.75 to -0.50 D; Group B: Cylinder
degree range of -1.75 to -1.00 D; Group C: Cylinder degree <-2.00 D.
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Figure 2 The proportion of visual acuity achieving 0.0 or better
in each group at various follow-up visits °P<0.05, representing a
statistically significant difference among the three groups; X-axis: The
proportion of visual acuity achieving 0.0 or better; Y-axis: Various
follow-up visits; CVA: Corrected visual acuity with contact lenses;
Group A: Cylinder degree range of -0.75 to -0.50 D; Group B: Cylinder
degree range of -1.75 to -1.00 D; Group C: Cylinder degree <-2.00 D.

Cylinder Degree The changes of refractive error over time
in the three groups are shown in Table 6. Before lens wearing,
there was a statistical difference among the three groups
in terms of cylinder degree with naked eye (H=320.575,
P<0.001), with Group A having the lowest cylinder degree and
Group C having the highest cylinder degree. After wearing,
the residual cylinder degree were close to 0 in all three groups
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Table 5 Visual acuity success rate of three groups at various follow-up visits

Groups Initial lens wearing 1wk 1mo 3mo
Group A 100.00 (206/206) 100.00 (207/207) 100.00 (193/193) 100.00 (180/180)
Group B 99.28 (137/138) 98.58 (139/141) 99.23 (129/130) 99.14 (115/116)
Group C 94.44 (34/36) 97.22 (35/36) 96.97 (32/33) 100.00 (30/30)
H 12.056 4.209 4.777 1.810

P 0.002 0.122 0.092 0.404

Group A: Cylinder degree range of -0.75 to -0.50 D; Group B: Cylinder degree range of -1.75 to -1.00 D; Group C:

Cylinder degree <-2.00 D; H: Test statistics for Kruskal-Wallis H test.

Table 6 Cylinder degree of three groups at various follow-up visits

Naked cylinder degree,

Residual cylinder degree

Groups initial lens wearing 1wk 1mo 3mo Initial lens wearing
Group A -0.60+0.12 -0.11+0.23 -0.12+0.25 -0.11+0.22 -0.12+0.23
Group B -1.24+0.26 -0.13+0.27 -0.1340.29 -0.14+0.31 -0.17+0.31
Group C -2.38+0.44 -0.13+0.40 -0.13+0.39 -0.09+0.35 -0.18+0.39

H 320.575 0.635 0.364 0.183 3.268

P <0.001 0.728 0.834 0.913 0.195

Group A: Cylinder degree range of -0.75 to -0.50 D; Group
Cylinder degree <-2.00 D; H: Test statistics for Kruskal-Wallis

B: Cylinder degree range of -1.75 to -1.00 D; Group C:
H test.

and were stable at all follow-up visits, with no significant
difference among the three groups (P>0.05). It shows that
patients with different degrees of astigmatism have achieved
good correction with toric soft contact lenses.

Statistically, the proportion of patients with a residual cylinder
degree of £1.0 D was higher in all three groups after lens
wearing, approaching 100%. At 1-week follow-up visit,
Group A, Group B and Group C had 201 eyes (99.50%), 136
eyes (98.55%) and 33 eyes (97.06%) with a residual cylinder
degree of +1.0 D, respectively, and all achieved 97% or more.
The proportion of patients in the three groups with a residual
cylinder degree of £0.5 D at each follow-up visit is shown in
Figure 3. There was no statistical difference among the three
groups in the proportion of patients with a residual cylinder
degree of £0.5 D (all P>0.05). At 1-week follow-up visit,
190 eyes (94.06%), 128 eyes (92.75%) and 31 eyes (91.18%)
in groups A, B, and C, respectively, had a residual cylinder
degree of £0.5 D.

In order to further investigate the effect of the correction
of cylinder degree in the three groups of patients after lens
wearing, the ratio of the reduction of cylinder degree in each
patient to the cylinder degree before lens wearing was defined
as the efficiency of cylinder degree correction. Statistically,
at 1-week follow-up visit, the cylinder degree correction
efficiency of Group A, Group B, and Group C were 80.94%,
88.99% and 90.69% respectively, and all reached over 80%
(Figure 4). There was no statistical difference among the three
groups in terms of the efficiency of cylinder degree correction
at each follow-up visit (P>0.05).
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Figure 3 The proportion of residual cylinder degree within £0.5 D
for each group at various follow- up visits X-axis: The proportion of
residual cylinder degree within +0.5 D; Y-axis: Various follow-up visits;
Group A: Cylinder degree range of -0.75 to -0.50 D; Group B: Cylinder
degree range of -1.75 to -1.00 D; Group C: Cylinder degree <-2.00 D.
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Figure 4 The efficiency of cylinder degree correction in different
groups at various follow-up visits X-axis: The efficiency of cylinder
degree correction; Y-axis: Various follow-up visits; Group A: Cylinder
degree range of -0.75 to -0.50 D; Group B: Cylinder degree range of
-1.75 to0 -1.00 D; Group C: Cylinder degree <-2.00 D.

1849



Toric soft contact lenses for astigmatism

Lens Fitting (Coverage, Looseness, Mobility, Centration)
At 1-week follow-up visit, the percentages of patients whose
lens fitting assessment was within the acceptable range in the
three groups were 98.07%, 98.58% and 97.22%, respectively
(P>0.05). In terms of lens coverage and tightness, all three
groups were acceptable; in terms of lens mobility, one eye in
Group A was unacceptable and the rest were acceptable; in
terms of centration, there were four, two and one eyes, which
was unacceptable, in Groups A, B, and C, with acceptability
levels of 98.07%, 98.58% and 97.22%, respectively. At the
3-month follow-up visit, the percentages of patients whose
lens fitting assessment was within the acceptable range in all
three groups were still over 95%, and there was no statistical
difference in lens fitting assessment (all 7>0.05).

Visual Quality (Halos, Ghosting) and Comfort At 1-week
follow-up visit, the proportions of patients with no halos or
mild halos symptoms in three groups were 99.04%, 99.29%
and 94.44%, respectively, and the proportions with no double
vision or mild double vision symptoms were 97.10%, 95.74%,
and 91.67%, respectively. There was lower visual quality in
Group C. However, there was no significant difference among
three groups (all P>0.05). The percentages of comfort ratings
of “good”, “very good” and “‘excellent” were 97.58%, 97.16%
and 100% in the three groups, respectively (all P>0.05). At the
3-month follow-up visit, the performance of the three groups
in terms of visual quality and comfort was almost the same as
that at the 1-week follow-up visit.

Overall Success Rate of Fitting According to Table 2, the
overall success rates of fitting were calculated, and the values
were 93.72% (194/207), 90.78% (128/141) and 88.89% (32/36)
for the three groups, respectively, with the highest for Group A
and the lowest for Group C. There was no statistical difference
among the groups (H=1.602, P=0.449). The analysis of cases
of the fitting failure in each group is shown in Table 7. It
presents that poor visual quality was the main reason for fitting
failure in the three groups, with 43.75% (7/16), 46.67% (7/15)
and 66.67% (4/6) of the failures related to visual quality in the
three groups, respectively. Moreover, failed cases in Groups
A and B were more affected by comfort, while Group C was
more impacted by visual acuity and fitting.

DISCUSSION

Astigmatism is a state of refraction that occurs when parallel
light is refracted through the eye and instead of forming a
clear focal point, two focal lines and a minimum dispersion
circle are imaged on the retina at different locations in space.
Astigmatism can occur alone or in combination with myopia or
hyperopia, and affects approximately 13% of the population*.
However, the prevalence of astigmatism tends to increase with
age. In Indonesia, there are 18.5% of people over 21 years of
age having astigmatism >1.0 D"*, 36.1% of people aged more
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Table 7 Main causes of fitting failure

Dimension 1, Dimension 2, Dimension 3, Dimension 4,
visual acuity lens fitting visual quality =~ comfort

4(25.00%) 7(43.75%) 5 (31.25%)

Groups

Group A 0

GroupB 2(13.33%) 2(13.33%) 7 (46.67%) 4 (26.67%)

GroupC 1(16.67%) 1(16.67%) 4 (66.67%) 0

Group A: Cylinder degree range of -0.75 to -0.50 D; Group B: Cylinder
degree range of -1.75 to -1.00 D; Group C: Cylinder degree <-2.00 D.

than 40 having astigmatism>1.0D in Korea"", and 45.6%

of people aged more than 50 having astigmatism >1.0 D in

[%] The increase in astigmatism is often accompanied

. . . . 16
by an increase in higher-order aberrations such as coma'®,

California

which in turn affects visual quality. Harvey!” realized that
astigmatism reduced the implementation capacity of tasks with
high visual demands. Astigmatism can also reduce the speed
and fluency of reading for adults and children*"”. Moreover,
astigmatism may cause abnormal regulatory function, which
is more likely to lead to the development of myopia®’.
Astigmatism not only affects vision, but also affects visual
development. Children with oblique axis astigmatism are
more likely to develop amblyopia”'’. Therefore, astigmatism
correction is not only conducive to improving the visual
quality of patients, improving their quality of life, but also
conducive to visual development.

Currently, the commonly used methods for correcting
astigmatism include wearing frame spectacles, corneal contact
lenses, and refractive surgery'”. Frame spectacles are a safe
and reliable method of refractive correction that has been in use
for many years. However, one major limitation of the frame
glasses is that they cannot rotate with the eyeball, which limits
the visual field, affects the appearance, and can cause the visual
object to become smaller and deformed”*”, Refractive surgery
is a surgical procedure that changes the refractive state of the

[26-27]’ and

eye, including LASIK surgery”™**”, lens implantation
limbal relaxing incisions””, efc. Although these surgeries can
achieve certain astigmatism correction effects, they have the
characteristics of trauma, long-term recovery of vision and
medication, certain requirements for eye parameters, problems
with postoperative dry eyes, nighttime glare, and refractive
regression. The pathophysiological changes that occur after
surgery are uncertain> ",

Soft corneal contact lenses, also known as contact lenses,
are directly attached to the tear layer of the cornea and are
physiologically compatible with the human eye, achieving

31 :
B As a “safe, convenient, and

the goal of vision correction
beautiful” method, soft corneal contact lenses overcome the
narrowing effect and the prism effect of frame spectacles on
the object image, and continue to be active in the fields of

refractive error correction, beauty, and other fields. The toric
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design of toric soft contact lenses is to correct astigmatism and
the product has been used clinically for over 40y. However,
a European study showed that among all soft contact lens
wearers, about 25% of them wear toric soft contact lenses
(among them, Russia has the lowest proportion, accounting for
6%, and Portugal has the highest proportion, accounting for
48%)"°), which is far lower than the proportion of astigmatism
patients in the contact lens wearers (astigmatism <-0.50 D
62%, astigmatism <-0.75 D 45%, and astigmatism <-1.00 D
35%)". The main factors contributing to the low popularity of
toric soft contact lenses are as follows: 1) More difficult fitting
requires more time and advanced technology; 2) The axial
instability of astigmatism affects the visual effect; 3) Uneven
lens thickness caused by toric design negatively affects
wearing comfort; 4) Patient’s lack of understanding of the
product, efc.

To assess the visual acuity correction of patients with different
degrees of astigmatism with toric soft contact lenses and to
determine the visual acuity success rate and overall success
rate of fitting with toric soft contact lenses.

As a real-world study with a prospective and single-arm
design, this study assessed the visual acuity success rate
and overall success rate of patients with different degrees
of astigmatism with toric soft contact lenses through a large
sample size clinical tracking in a real-world environment.
This study covers a wide range of people, with 384 cases
screened for inclusion and completing initial wearing, with an
astigmatism range of -0.50 to -3.00 D. There are 207, 141, and
36 patients with high, medium, and low degree astigmatism,
respectively, with a ratio of about 6:4:1, which is basically
consistent with the true distribution characteristics of whole
eye astigmatism. The results of this study indicate that after
wearing toric soft contact lenses with different degrees of
astigmatism, the visual acuity of all patients reaches above 0.03
and the residual cylindrical is close to 0.

The overall success rate of fitting (visual acuity, lens fitting,
visual quality, and comfort) for patients with high, medium
and low astigmatism was 88.89% to 93.72%, higher than the
reported 70% to 80%"). This indicates that the corrective effect
of G&G POP-CT toric soft contact lenses is universal and
applicable to the correction of vision in patients with different
degrees of astigmatism, with a success rate that can meet
expectations. Consistent with the ideal indications mentioned
in previous studies with an astigmatism range of 1.0 to 2.5 D"**
or 1.0 to 3.0 D\

Although patients with different degrees of astigmatism can
achieve the goal of correcting astigmatism and improving
vision after wearing toric soft contact lenses, the clinical
manifestations of patients with different astigmatism in this
study are different. The efficiency of cylinder degree correction

in patients with high degree astigmatism is higher than that
in patients with low degree astigmatism. However, in the
early stage of wearing lenses, the visual acuity of patients
with low degree astigmatism can improve to 0.02, while the
improvement of the visual acuity of patients with high degree
astigmatism is relatively slow. In addition, patients with low
degree astigmatism have the highest rates of visual acuity
reaching 0.1 and above 0.0. It has been clearly pointed out in
the literature that patients with oblique axis simple astigmatism
exceeding 2.50 D are more difficult to correct™".

In the process of astigmatism correction, the astigmatic axis
of the toric soft contact lenses needs to be consistent with that
of the entire eye. The balance between biological mechanical
force and lens stability is an important factor affecting
the effectiveness of astigmatism correction, and any axial
deviation will generate additional astigmatism. The shape of
the lens and ocular surface, blink movement, and lens mobility
can all affect the position and stability of the lens””. Therefore,
this study uses lens fitting as one of the evaluation criteria
for the overall fitting success rate. In this study, all patients
were acceptable for lens coverage, tightness, and mobility,
but there were patients with different astigmatism who were
not acceptable for centration with a proportion of about 2%.
This may be related to factors such as lens design, eyelid
tension, and inconsistency in axial position between corneal
astigmatism and total astigmatism.

In this study, visual quality was used as another evaluation
criterion for the overall fitting success rate. Patients with
different degrees of astigmatism have different proportions
of halos and ghosting, and patients with high degrees of
astigmatism have relatively poor visual quality. Poor visual
quality is the main reason for fitting failure in the three groups
of failed cases. There are 43.75% (7/16), 46.67% (7/15) and
66.67% (4/6) of the failures related to visual quality in the
three groups, respectively. This may be due to the fact that the
toric soft contact lenses typically require the lens to align with
the corresponding position in the astigmatic axis after blinking,
and each blink may cause a small rotation of the lens, resulting
in fluctuations in visual quality”™**".

Chaudhry et al®® compared visual acuity, comfort, and patient
preference in a soft toric contact lens versus soft spherical
contact lens in low astigmatic subjects (0.75 to 1.25 D)
and found that wearing toric contact lens had better vision
and visual quality, and significantly lower fatigue scores.
Therefore, it is considered that patients with low to moderate
astigmatism should prefer soft toric contact lens. However,
chaudhry’s study did not evaluate patients with higher degrees
of astigmatism. In this study, according to the results of real-
world studies, patients with different degrees of astigmatism
who wear toric soft contact lenses (model: G&G POP-CT)
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can effectively improve their visual acuity and significantly
reduce their residual cylinder. The visual acuity success rates
of patients with high, medium, and low astigmatism were
100% (207/207), 98.58% (139/141) and 97.22% (35/36),
respectively. The overall success rate of fitting (considering the
four dimensions of visual acuity, lens fitting, visual quality, and
comfort) of patients was 93.72% (194/207), 90.78% (128/141)
and 88.89% (32/36), respectively. This provides a theoretical
basis and data support for the fitting of toric soft contact lenses.
However, there are still certain limitations in this study. The
low number of subjects in the high astigmatism group may
result in an uneven population among the three groups, which
may have a certain impact on the statistical results.
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