
The effect of an overnight corneal refractive therapy lens on 
vision and corneal curvature in Chinese myopes: a prospective, multi-center study

Jun Jiang1, José A. Vega2, Chi Shing Fan3, Xiaomei Qu4, Lihua Li5, 
Zhikuan Yang6, Judy Fang7,  Kelly Voltz8

1 School of Ophthalmology and Optometry, Eye Hospital, Wenzhou Medical 
University, Wenzhou, China

2 CooperVision Inc., Pleasanton, California, USA
3 CooperVision Hong Kong Limited, Hong Kong, China

4 Eye & ENT Hospital, Fudan University, Shanghai, China
5 Tianjin Eye Hospital, Tianjin, China

6 Changsha Aier Eye Hospital, Changsha, China
7 EssilorLuxottica, China

8 CooperVision Specialty EyeCare, Gilbert, Arizona, USA

Results

• Four sites in China enrolled a total of 254 subjects aged 8 to 43 years (mean ± SD: 12.1 ± 5.6 years). Data were
collected from both eyes of all enrolled subjects. UDVA and MRSE significantly improved compared to baseline
values at all follow-up visits (P<0.05). Mean UDVA had improved by 0.44 ± 0.27 logMAR at Day 1 and 0.68 ± 0.22
logMAR at 1 month compared to baseline (0.65 ± 0.30 logMAR) (Figure 3). Mean MRSE had improved by 1.66D ±
0.94 at Day 1 and 2.64D ± 0.71 at 1 month compared to baseline (-2.66D ± 0.94) (Figure 4). At 1 month, the
proportion of eyes with UDVA of ≤ 0.1 logMAR and MRSE of < ±0.50 D was 94% (472/502 eyes, 95%CI: 92–96%).

Figure 3. Mean ±SD UDVA (LogMAR) at 
baseline (n=254) and  follow-up visits
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Figure 4. Mean ±SD MRSE (dioptres) at 
baseline (n=254) and  follow-up visits

• Corneal curvatures on both steep and flat meridians were significantly flatter at all follow-up visits than at baseline
(P<0.001). The steep meridians had mean (±SD) curvatures of 43.73 ±1.28 D at baseline and 42.75 ±2.26 D to
41.61 ±1.25 D at follow-up visits. The flat meridians had mean (±SD) curvatures of 42.55 ±1.22 D at baseline and
41.59 ±2.21 D to 40.67 ±2.90 D at follow-up visits.

• Similarly, corneal astigmatism was significantly lower from the 1-week visit onward than at baseline (P=0.003). Mean
(±SD) corneal astigmatism was 1.20 ±0.45 D at baseline and 1.10 ±0.56 D to 0.89 ±0.53 D from the 1-week visit
onward.

• Lens damage and deposition
• Investigators conducted 4,748 individual lens assessments for breakages, protein deposition, and scratches. Lens

breakage was less than 1% during the study. In total, lenses exhibited protein deposition at 81 assessments (1.7%) in
which 29 cases were exhibited on both anterior and posterior surfaces. On anterior surface, lenses exhibited protein
deposition at 65 assessments (1.4%); 63 cases and two cases were classified as negligible and mild respectively. On
posterior surface, lenses exhibited protein deposition at 45 assessments (0.9%); all cases were classified as negligible.
Lenses exhibited scratches at 217 assessments (4.6%); 187 cases, 25 cases and five cases were classified as
negligible, mild and moderate respectively.
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• This study found that orthokeratology lens significantly improved UDVA and MRSE in Chinese patients from Day 1
onwards, visual outcomes improved over time and plateaued by about 1 week, which is mostly consistent with other
published data.2

• Moreover, 94% eyes achieved UDVA no worse than 0.1 LogMAR meanwhile MRSE less than -0.50 D at 1 month.
The study also found that the lens significantly flattened corneal curvature in both the flattest and steepest
meridians and reduced corneal astigmatism, similar findings can be found in other studies.2-3

• A couple of findings in this study differ from those in other peer-reviewed papers. For example, some studies
observed an increase in astigmatism after orthokeratology 4-5 or no change 6-7 instead of reduction in astigmatism
found in this study. Another difference is the discontinuation rate; this study had a low discontinuation rate of 5.5%,
whereas a retrospective case review observed a 1-year discontinuation rate of 17.2% among children and 33.2%
among adults.8

• This study has several strengths that give credibility to its conclusions; these include a large sample size, long
follow-up duration, and stringent criteria for effectiveness.

• A few improvements could be made in future studies, including recording LogMAR to the nearest letter rather than
by line, having a control group, controlling the time of day of the follow up visits, and recording lens wear frequency
and duration.9 Future randomized controlled trials of the CRT 100 lens could also evaluate its effect on axial length
elongation.

Discussion

Conclusion
• The Paragon CRT® 100 orthokeratology lens temporarily reduces myopia effectively in a large majority of Chinese

patients as demonstrated by the significant improvements to clinically relevant levels of both uncorrected distance
visual acuity and manifest refraction spherical equivalent.
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• Myopia is particularly prevalent in East and Southeast Asia,1 and many hospitals in major Chinese cities have
specialist orthokeratology clinics. Orthokeratology is a non-surgical means of myopia correction that provides
patients with the benefit of being lens-free during their waking hours. Orthokeratology temporarily treats mild to
moderate myopia by re-shaping the cornea through overnight wear of specially designed rigid gas-permeable
contact lenses. Given the mode of action, visual outcomes can be less predictable with orthokeratology than with
daytime corrective lenses.

• A new orthokeratology lens, Paragon CRT® 100, CooperVision Specialty EyeCare (CRT 100), was introduced in
China in early 2017 and is widely fitted in hospitals and clinics.

Background

Purpose
• To evaluate the effects of CRT 100 lens on vision and corneal curvature in myopic Chinese children and adults in

China.

Individuals screened (n=270)

Reasons for screening failure (n=16)

Not meeting eligibility criteria (n=12)
Voluntary withdrawal (n=3)
Unable to wear lenses (n=1)

Subjects completing the 

12-month study (n=240)

Subjects enrolled and dispensed CRT 

lenses (n=254)
Reasons for discontinuation (n=14)

Difficulty with follow-up visits (n=2, 
days 17 and 29)

unable to follow wearing schedule 
recommendation i.e. wear lenses 
every night (n=10, days 9 to 360)

Voluntary withdrawal (n=2, days 323 
and 341)

Methods
• This was a 12-month, multi-center, bilateral-dispensing, single-arm clinical trial. This clinical trial conformed with the

tenets of the Declaration of Helsinki and ethics committee of each investigational site in China reviewed and
approved the clinical trial. This clinical trial was registered at clinicaltrials.gov with identifier NCT04187599.

• Subjects were eligible for enrolment if both eyes had myopic refractive error of -4.00DS or less, astigmatism of
1.50DC or less, and no corneal abnormality. Unaided distance visual acuity (UDVA), manifest refraction spherical
equivalent (MRSE), and corneal curvature were assessed at baseline and at follow-up visits after CRT 100 (lens
design see Figure 1) lens-wear periods of 1 day and 1 week, 2 weeks, and 1, 3, 6, 9, and 12 months. Investigators
also examined the lenses for breakages, protein deposition, and scratches at dispensing and all follow-up visits.
Figure 2 shows subjects flow diagram.

Figure 2. Subjects flow diagram with reasons 
for screening failures and discontinuations

Figure 1. Paragon CRT®

lens design
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