
Corneal Collagen 
Cross-linking 
Outcomes in Pediatric 
Keratoconus Patients 
in the United States

Julia Yu, BS

Beeran B. Meghpara, MD

Zeba A. Syed, MD

Christopher J. Rapuano, MD



Disclosures
Dr. Beeran Meghpara is a consultant for Glaukos and Oculus.

Dr. Christopher Rapuano is a consultant for Glaukos.



Background
Corneal collagen crosslinking (CXL) is a minimally invasive 

treatment that has become the standard of care in patients with 
progressive keratoconus (KCN).

However, KCN patients younger than 14 years old were not 
included in the multicenter phase III study that led to FDA 

approval for epithelium-off CXL in 2016.

Thus, there is limited available data on the safety and efficacy of 
CXL for pediatric KCN, which is more aggressive and faster 

progressing, to date in the United States.



Purpose
This study seeks to investigate the effects of FDA-approved 

epithelium-off (epi-off) CXL in pediatric KCN patients (≤ 17 years 

old) on a variety of outcome factors such as keratometry readings, 

corneal thickness, and higher-order aberrations. 



Methods



Demographics



Summary Data
• A: anterior radius of curvature in 

the 3.0 mm zone centered on the 

thinnest location of the cornea

• B: posterior radius of curvature 

in the 3.0 mm zone centered on 

the thinnest location of the 

cornea

• C: normalized thinnest 

pachymetry 

† Root mean square higher order 

aberration



Outcomes



Results

Figure 1. Figure 3.Figure 2.



Summary and Conclusions
 This study tracked the efficacy and safety results of FDA-approved epi-off CXL in pediatric 

patients (≤ 17 years) at 6 and 12 months.

 Epi-off CXL is well-tolerated in pediatric patients without the use of general anesthesia as 
there were no adverse events observed at 6 or 12 months in our study.

 FDA-approved epi-off CXL can effectively stabilize pediatric KCN patients, but a longer 
follow-up will be needed to assess long-term outcomes of pediatric patients in the US.

 This study also demonstrated the clinical utilization of the Belin ABCD staging software as a 
new clinical monitoring tool in KCN patients after undergoing CXL.

• Of interest, the mean B value was shown to be increased but without evidence of 
progression from conventional metrics such as Kmax.



Thank You!
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