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ABSTRACT

Objective: To evaluate the efficacy and safety of the rigid gas permeable contact lens (RGPCL) for myopia
correction. Methods: In a prospective randomized controlled study, patients were recruited from June
2016 to July 2017 from the Eye Hospital, Wenzhou Medical University, the People's Hospital of Guangxi
Zhuang Autonomous Region, and the Eye and ENT Hospital of Fudan University. Binocular myopia
patients were randomly assigned to a study group or a control group. The study group wore the iBright”
RGPCL made by Eyebright Medical Technology (Beijing) Co., Ltd. (model: RAR, RAS), and the control
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group wore the RGPCL made by E & E OPTICS LIMITED (HongKong), (model: XO RGP). Both eyes
were evaluated on the first day of wearing the lenses and 1 week, 1 month, and 3 months after wearing the
lenses. Measurements included uncorrected distance visual acuity (UCDVA), best corrected distance visual
acuity (BCDVA) with frame lenses, RGPCL corrected distance visual acuity (RGPCL CDVA), spherical
equivalent (SE), corneal K value, corneal endothelial cells, lens fitting status, lens condition, adverse
reactions, etc. An independent samples 7 test, Wilcoxon rank-sum test, CMH test, etc., were used for data
analysis. Results: A total of 155 patients (76 patients in the study group and 79 patients in the control
group) completed the initial wearing. On the first day of wearing the RGPCLs, the RGPCL CDVA of the
study group and the control group were 0(—0.10, 0), 0(=0.20, 0) for the right eye, and 0(-0.20, 0),
0(—0.20, 0) for the left eye, respectively. There was no significant difference between the two groups for
the CMH test. At each follow-up time after wearing, there were no statistically significant differences in
the left and right eyes between the two groups for UCDVA, frame lens BCDVA, RGPCL CDVA, naked-eye
and RGPCL subjective refraction SE, and corneal K value. After wearing the lenses for 3 months, none
of the patients had serious complications. In the study and control groups, the incidence of conjunctival
hyperemia, and the incidence of corneal epithelial punctate staining showed no statistically significant
differences. Conclusions: The iBright” RGPCL and the control RGPCL (model: XO RGP) have the same

efficacy and high safety for the correction of myopia.
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Table 1. The comparison of patients' basic information before wearing the RGPCL

Items Control group (n=79) Study group (n=76) zZ P
Spherical refraction, D

oD —4.50(—11.25, -0.25) —4.38(—9.75, —1.00) 0.20 0.84

(o8 —4.25(-11.50, —0.25) —3.75(-11.00, —0.75) 0.15 0.88
Cylindrical refraction, D

OD —0.50(=2.75, 0.00) —0.50(-2.50, 0.50) —-0.68 0.50

(O —0.50(—3.50, 0.00) —0.75(-3.50, 0.00) -2.11 0.04
Spherical equivalent refraction, D

OD —4.88(—11.63, —0.25) —4.69(—10.25, —1.00) 0.10 0.92

(O —4.63(—13.25, —0.25) —4.19(-12.75, —0.75) -0.01 0.99
Corneal endothelial cell density, cell/mm’

OD 3021+337 2 963+367 -1.03 0.30

(O 3010+328 2 979+354 —-0.55 0.58
Intraocular pressure, mmHg

OD 14.94+2.86 15.58+2.70 1.42 0.16

0OS 14.83+2.80 15.59+2.51 1.77 0.08

n, number of cases. Data are expressed as median (min, max) or means+standard deviations. RGPCL, rigid gas permeable contact lens; OD, right eye; OS, left eye.
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Table 2. The comparison of UCDVA, spectacle BCDVA, RGPCL CDVA at each follow-up

Control group

Study group

Ttems n Visual acuity n Visual acuity z P
UCDVA
oD
Baseline 74 1.00(0.20, 2.00) 71 1.00(0.20, 2.00) -0.24 0.81
1 week 74 1.00(0.20, 2.00) 71 1.00(0.20, 2.00) -0.59 0.56
1 month 70 1.00(0.10, 2.00) 66 1.00(0.10, 2.00) -0.25 0.81
3 months 74 1.00(0.10, 2.00) 71 1.00(0.30, 2.00) -0.36 0.72
(6N
Baseline 74 0.95(0.10, 2.00) 71 1.00(0.20, 2.00) 0.41 0.68
1 week 72 1.00(0.10, 2.00) 67 1.00(0.20, 2.00) -0.47 0.64
1 month 70 1.00(0.00, 2.00) 66 1.00(0.10, 2.00) -0.23 0.82
3 months 74 0.90(0.00, 2.00) 71 1.00(0.10, 2.00) 0.23 0.82
Spectacle BCDVA
oD
Baseline 74 0(—0.20, 0) 71 0(-0.20, 0) -0.97 0.33
1 week 72 0(—0.20, 0) 67 0(-0.10, 0) -1.14 0.25
1 month 70 0(-0.20, 0) 66 0(-0.20, 0) -0.39 0.69
3 months 74 0(—0.10, 0) 71 0(-0.10, 0) 0.03 0.97
(N
Baseline 74 0(-0.20, 0) 71 0(-0.20, 0) -0.35 0.73
1 week 72 0(—0.20, 0) 67 0(—0.20, 0) -1.56 0.12
1 month 70 0(—0.20, 0) 66 0(-0.10, 0) -0.48 0.63
3 months 74 0(-0.10, 0) 71 0(-0.10, 0) -0.34 0.74
RGPCL CDVA
oD
Baseline (first wear) 74 0(=0.20, 0) 71 0(-0.10, 0) —-0.93 0.36
1 week 72 0(-0.20, 0.10) 67 0(-0.20, 0) 0.23 0.82
1 month 69 0(-0.20, 0) 65 0(-0.20, 0) -0.81 0.42
3 months 74 0(-0.10, 0) 71 0(—0.20, 0) —-0.64 0.52
(N
Baseline (first wear) 74 0(=0.20, 0) 71 0(—0.20, 0) -0.36 0.72
1 week 72 0(-0.20, 0) 67 0(-0.20, 0.10) -0.32 0.75
1 month 70 0(—0.20, 0) 65 0(-0.20, 0) -0.31 0.76
3 months 74 0(—0.20, 0) 71 0(—0.20, 0) ~1.13 0.26

n, number of cases. Data are expressed as median (min, max). RGPCL, rigid gas permeable contact lens; UCDVA, uncorrected distance visual acuity; BCDVA,

best corrected distance visual acuity; CDVA, corrected distance visual acuity. OD, right eye; OS, left eye.
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Table 3. The comparison of diopter at each follow-up after wearing the RGPCL

Items Control gr‘oup Study gro‘up it P
n Diopter n Diopter
Naked eyes
OD
Baseline 74 —5.00(—11.63, —0.88) 71 —4.63(—10.25, —1.00) 0.43 0.67
1 week 72 —4.94(—11.50, —0.88) 67 —4.50(—10.25, —1.25) 0.64 0.52
1 month 70 —5.00(—11.88, —0.88) 66 —4.38(-10.25, —1.00) 0.23 0.82
3 months 73 —5.00(—11.50, —0.75) 71 —4.38(-9.75, —1.00) 0.39 0.70
(O
Baseline 74 —4.69(—13.25, —0.63) 71 —4.13(-12.75, —0.75) 0.12 091
1 week 72 —4.56(—13.25, —0.50) 67 —4.00(—12.75, —1.00) 0.34 0.74
1 month 70 —4.56(—13.00, —0.25) 66 —4.00(—12.75, —0.50) 0.09 0.93
3 months 73 —4.38(—11.25, -0.25) 71 —3.88(-11.50, —0.75) 0.19 0.85
Wearing RGPCL
OD
1 week 72 0(-0.50, 0.50) 67 0(—1.13, 0.50) 0.46 0.65
1 month 69 0(-0.25, 0.38) 65 0(-0.38, 0.50) 1.55 0.12
3 months 74 0(-0.50, 0.25) 71 0(—1.00, 0.50) 1.66 0.10
(o8
1 week 72 0(-0.25, 0.25) 67 0(-0.38, 0.25) -1.59 0.11
1 month 70 0(—0.38, 0.38) 65 0(-0.75, 0.38) —0.68 0.50
3 months 74 0(-0.25, 0.50) 71 0(—0.25, 0.50) —1.12 0.26

n, number of cases. Data are expressed as median (min, max). RGPCL, rigid gas permeable contact lens; OD, right eye; OS, left eye.
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Table 4. The corneal K value at each follow-up after wearing the RGPCL (D)

Ttems Control group Study group 71t P
n K n K
Flat K value
oD
Baseline 74 43.23+1.58 71 43.08+1.36 —0.64 0.53
1 week 69 43.17+1.54 67 42.97£1.37 —-0.80 0.43
1 month 70 43.22+1.52 66 42.92+1.36 -1.19 0.24
3 months 74 43.26+1.55 71 43.06+1.39 -0.78 0.44
(O
Baseline 74 43.14+1.58 71 43.01+1.41 —-0.55 0.58
1 week 69 43.11+1.49 67 42.88+1.39 —-0.92 0.36
1 month 70 43.10+1.49 66 42.87+1.36 -0.98 0.33
3 months 74 43.11+1.54 71 42.95+1.40 —-0.68 0.50
Steep K value
OD
Baseline 74 44.18+1.82 71 44.08+1.50 —-0.38 0.71
1 week 69 44.08+1.70 67 43.87£1.50 -0.77 0.44
1 month 70 44.11£1.68 66 43.79+1.48 -1.17 0.24
3 months 74 44.17+1.76 71 43.97+1.53 —-0.70 0.49
(O
Baseline 74 44.04(40.75, 49.61) 71 44.12(40.67, 47.50) 0.13 0.90
1 week 69 44.12+1.72 67 43.87+1.48 —-0.88 0.38
1 month 70 44.03(40.75, 49.73) 66 43.87(40.66, 47.75) —-0.40 0.69
3 months 74 44.15+1.75 71 44.02+1.52 —0.49 0.62

n, number of cases. Data are expressed as median (min, max) or means+standard deviations. RGPCL, rigid gas permeable contact lens; OD, right eye; OS,
left eye.
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Table S. The complications in 2 groups 3 months after wearing the RGPCL

Conjunctival hyperemia

Punctate staining of corneal epithelium

Grade 0 of OD Grade 1 of OD Grade 0 of OS Grade 1 of OS

Groups n

Grade 0 of OD Grade 1 of OD Grade 0 of OS Grade 1 of OS
Control 74 74(100%) 0(0) 74(100%) 0(0)
Study 73 70(96%) 3(4%) 70(96%) 3(4%)
Ve 3.08 3.08
P 0.08 0.08

72(97%) 2(3%) 71(96%) 3(4%)
72(99%) 1(1%) 70(96%) 3(4%)
032 0
0.57 0.99

n, number of cases. Data are expressed as eyes (%). RGPCL, rigid gas permeable contact lens; OD, right eye; OS, left eye.
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Table 6. The corneal endothelial cell density and corneal endothelial polymorphism in 2 groups at 3 months after wearing

the RGPCL

Groups n The change of corneal endothelial cells density, cel/mm’ The changes of corneal endothelial polymorphism
OD 0OS OD 0S

Control 74 —28.30(—1270.00, 378.00) —22.55(—1215.00, 340.00) 0(=2.00, 4.00) 0(—2.00, 4.00)

Study 72 —19.20(—908.00, 545.00) —9.00(—1232.00, 298.00) 0(—2.00, 4.00) 0(—1.00, 4.00)

Z 0.54 0.94 0.03 1.46

P 0.59 0.35 0.98 0.14

n, number of cases. Data are expressed as median (min, max). RGPCL, rigid gas permeable contact lens; OD, right eye; OS, left eye.
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