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In Reply We thank Dr Athikarisamy for his comments. Diagnosis of retinopathy of 

prematurity, like many ophthalmic conditions, requires interpretation of retinal morphology. 

In this study,1 we evaluated 2 methods of visualizing these changes, ophthalmoscopy and 

telemedicine, and found no significant difference between them for detecting clinically 

significant retinopathy of prematurity compared with a reference standard diagnosis (RSD). 

Development of this RSD involved first establishing a composite reference standard using 

the consensus of 3 independent telemedicine examinations by masked clinicians, combined 

with a single ophthalmoscopic examination.2 This was followed by a consensus panel 

review and adjudication of any cases in which there was a tie between the 4 independent 

observations. We have previously shown this approach reduces interexaminer variability 

compared with either telemedicine or ophthalmoscopy.3

We will respond to the points raised by Dr Athikarisamy. First, is this RSD vulnerable to 

incorporation bias? This is a reasonable concern, and we thank Dr Arhikarisamy for raising 

this issue. Because the telemedicine readers were masked to each other and the results of the 

ophthalmoscopic examination, incorporation bias could not have played a role in the 

formation of the reference standard; none of the 4 component diagnoses were dependent on 

each other. The exception was in cases requiring panel review, during which the panel had 

access to all of the 4 diagnoses as well as the original image. This raises the possibility that 

the final RSD was influenced by the index test results, although it is not clear to us how this 

might influence the RSD or how it could be avoided. Notably, the RSD does have an 

inherent bias toward ophthalmoscopy in some instances, which is attributable to a different 

bias: “If no consensus could be obtained owing to lack of confirmatory information in 

photographs…preference was given to the ophthalmoscopic diagnosis.”1(p500)
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Second, does the consensus RSD result in high interexpert variability? It has been 

demonstrated previously that different experts on retinopathy of prematurity visualizing the 

same retina often come to different diagnostic conclusions.4 The fact that this finding is 

reproduced in our study is not a product of the methods used to establish the reference 

standard diagnosis but rather is inherent to the current diagnostic paradigm for this 

condition. Notably, our group is currently evaluating artificial intelligence for diagnosis of 

retinopathy of prematurity,5 which may improve diagnostic uniformity.

Finally, does the RSD have poor translational applicability? We agree that it is not feasible 

to implement the RSD in routine clinical care. It was designed for research purposes, not 

real-world use. We believe that these results support the conclusion that both 

ophthalmoscopy and telemedicine can provide accurate diagnosis, although both are limited 

by the precision and accuracy of the examiner.

We agree that the RSD used in this study is not a perfect gold standard. However, all prior 

telemedicine studies have usedophthalmoscopy as the gold-standardcomparison, which we 

propose is inferior to a composite reference standard methodology.3,6 Thus we encourage 

the use of similar RSD in studies evaluating diagnostic modalities in retinopathy of 

prematurity, and we look forward to further discourse to yield even better RSDs in future.
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