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GEN-ROP
The Global Education Network for ROP



Blencowe et al. Pediatr Res 2013; 74(Suppl 1); 35-49.
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5.6M Low

8.2M
Middle
Income

1.2M High

115M Total
Births / year

15M
Premature

ROP

Visual
Impairment

(12K)

Severe Visual 
impairment/ 
Blindness

(20K)

32K

~184K

Slide courtesy of Dr. Jayashree Kalpathy-Cramer

Global ROP Program Development
ROP is a Worldwide Problem



Gilbert et al, Epidemiology of ROP update –
Africa is the new frontier. Seminars in Perinatology, 2019Slide courtesy of J. Peter Campbell

Global ROP Program Development
Blindness from ROP is Nearly Always Preventable

• 3rd Epidemic of ROP in Lower and 
Middle income countries (LMIC)
– Economic development and 

increased NICU capacity

• Heavier and older babies are 
developing ROP
– May be related to unregulated 

oxygen management

• Most cases of severe visual impairment 
secondary to ROP are preventable



Global ROP Program Development
Collaboration and Education 2006 to 2021



Global ROP Program Development
ORBIS International, Ulaanbaatar, Mongolia – 2011

• Evaluate the ROP burden in Mongolia
• No ROP screening protocols at the time
• Identify what is locally needed to manage ROP



Global ROP Program Development
ORBIS International, Ulaanbaatar, Mongolia – 2011



Global ROP Program Development
ORBIS International and National Center for Women and Children, Mongolia – September 2016

• Collaborated with 
neonatology, 
ophthalmology, nursing, 
and Orbis International 
to implement ROP 
screening program in 
Mongolia

• Collaborated to develop 
the infrastructure to 
manage children at risk 
for ROP in Mongolia

Olson SL, Chuluunbat T, Cole ED, Jonas KE, Bayalag M, Chuluunkhuu C, Valikodath NG, Cherwek DH, Congdon N, MacKeen LD, Hallak J, Yap V, Ostmo S, Wu WC, Campbell JP, Chiang MF, Chan RVP, 
Development of screening criteria for retinopathy of prematurity in Ulaanbaatar, Mongolia utilizing a web-based data management system, Journal of Pediatric Ophthalmology & Strabismus, 2020



Global ROP Program Development
Kathmandu, Nepal – 2017



Global ROP Program Development
Kathmandu, Nepal – 2017

1. Expansion to district-level hospital

2. Integration of mobile phone technology

3. Artificial intelligence assisted diagnosis



Global ROP Program Development
Aravind Eye Hospital, Coimbatore, India
ROP Eradication – Save Our Sight Project (ROPE-SOS)

Retinopathy of Prematurity Eradication –
Save Our Sight (ROPE-SOS)

Images courtesy of Dr. Narendran Venkatapathy



• Telemedicine screening for ROP

• Plans to investigate the use of 
AI for screening

Global ROP Program Development
Aravind Eye Hospital, Coimbatore, India
ROP Eradication – Save Our Sight Project (ROPE-SOS)



Economic Development

Telemedicine Infrastructure and ROP



• Utilized cloud based 
platform for data 
management

Global ROP Program Development
iTeleGEN – Data Management and Telemedicine



Chan RVP, Patel SN, Ryan MC, Jonas KE, Ostmo S, Port AD, Sun GI, Lauer AK, Chiang MF, The Global Education 
Network for Retinopathy of Prematurity (GEN-ROP): Development, Implementation, and Evaluation of a Novel Tele-
Education System, Trans Am Ophthalmol Soc. 2015;113:T2[1-26]

Global ROP Program Development
Tele-Education



Global ROP 
Program Development

Tele-Mentoring
Ophthalmology is 
well positioned for

Web-based learning



Global ROP Program Development
Digital Imaging





Global ROP Program Development
Artificial Intelligence for ROP 
i-ROP DL Performance – Aravind Eye Hospital in Coimbatore

The key findings are the following: 

(1) At the individual eye examination level, the system 
revealed high diagnostic accuracy as a screening 
device for treatment requiring ROP 

(2) At the population level, looking at individual NCUs, 
the ROP severity was higher in NCUs that did not 
have the resources to monitor and titrate oxygen. 

Proof of principle that AI may be used to improve the 
efficiency of ROP screening and also as an 
epidemiological tool for monitoring NCU-level ROP 
severity across geography and time.

Campbell JP, Singh P, Redd TK, Brown JM, Shah PK, Subramanian P, Rajan R, Valikodath N, Cole E, Ostmo S, 
Chan RVP, Venkatapathy N, Chiang MF, Kalpathy-Cramer J. Applications of Artificial Intelligence for Retinopathy of 
Prematurity Screening. Pediatrics. 2021 Mar;147(3)



Global ROP Program Development
Artificial Intelligence for ROP 
i-ROP DL Performance – Mongolia and Nepal

The key findings are the following: 

(1) The system performed well on plus disease 
diagnosis in Nepal and Mongolia despite being 
trained on data from North America.

(2) Performance was as high on images from the Forus
camera system compared to the Retcam, despite 
being trained on the Retcam.

(3) The vascular severity score correlated well with 
overall ICROP severity and may be a useful 
epidemiologic and educational tool to compare 
assessment of disease severity across populations, 
and to standardize assessment of disease severity.

Unpublished Data



Global ROP Program Development
Summary

• Strong Global Partners 
• Aravind Eye Hospital
• Tilganga Eye Institute
• National Center for Children and Maternal Health 
• Orbis International
• Helen Keller International

• Adequate Internet Infrastructure

• Education: Telemedicine, Tele-Education, and Tele-Surgery

• Artificial Intelligence and Digital Imaging

• Economic Development

• Improved coordination Between 
Ophthalmology and Neonatology

• Sustainability and Financial Incentives

• Data Management

• Private Health Information and Security

• Workforce

• Technical and Engineering Support

• Software Compatibility

• Patient Follow Up



1. Prevention of ROP is the ultimate goal
– ROP care takes a multidisciplinary team
– Primary and secondary prevention

2. Ophthalmology and technological innovation for improving access 
to care

– Address potential gaps in health equity
– Education important for managing ROP through ”low-tech” solutions e.g. screening with 

indirect ophthalmoscopy
– Pediatric vision screening programs
– Low vision services 
– Neurodevelopmental issues and cerebral visual impairment

3. Advocacy and strong partnerships to train leaders
– Leadership development programs – American Academy of Ophthalmology (AAO), 

Pan-American Association of Ophthalmology (PAAO), Asia-Pacific Academy of 
Ophthalmology (APAO), European Society of Ophthalmology (SOE)

Global ROP Program Development
Summary
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