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Introduction 
 
The National Eye Institute was established for the purpose of conducting and supporting medical 
research leading to increased understanding of normal and abnormal visual function, and the 
development and improvement of prevention strategies, diagnostics, and treatments across the 
full spectrum of eye diseases/conditions.  The mission includes provision of research resources 
and infrastructure to provide access to advanced instrumentation and technologies in vision 
research laboratories, and access to requisite biological material for clinical studies.  Extensions 
to international collaborations represent a bridge linking complementary research resources 
available in developed and developing countries. 
 
Increasingly, access to affordable, high-quality eye care is seen as a worldwide challenge.  In 
cooperation with professional eye care societies and non-governmental organizations, the NEI is 
supportive of health services and operations research that stresses the use of knowledge already 
gained to improve the world’s eye health, including furthering the application of vision research 
results in clinical practice to improve the delivery of quality eye care.  Global awareness of the 
economic and disability burden of visual impairment is fundamental to appreciating the societal 
relevance of the NEI research mission. 

 
 

BACKGROUND 
 
The NEI has been actively engaged in the direct support of international research collaborations 
in a number of ways.  A central component is the twenty-five year history of providing funding 
to the Prevention of Blindness Unit of the World Health Organization under contract N01-EY-9-
2103 (Strengthening the WHO Program for the Prevention of Blindness).  Under this contract, 
financial support, often accompanied by technical assistance, has been awarded to numerous eye 
care institutions in developing countries for a variety of epidemiological, clinical and health 
services research projects. Notable projects have included: i.) a randomized clinical trial in India 
to compare safety, efficacy, and quality of life outcomes after intracapsular cataract extraction 
with aphakic glasses versus extracapsular cataract extraction with posterior chamber intraocular 
lens; ii.) population-based adult visual impairment/blindness and cataract surgery outcome 
surveys in Nepal, China, India, and Brazil; iii.) development and validation in India of an 
international vision function questionnaire (similar to the widely used NEI-VFQ) for use in 
developing country settings; iv.) population-based childhood visual impairment and refractive 
error surveys in Nepal, China, Chile, India, South Africa, Malaysia, and Brazil, and v.) 
translation and adaptation of AAO Preferred Practice Patterns for implementation in China. 
 
Direct investigator-to-investigator initiated collaborations aimed at understanding disease 
mechanisms and the development of therapeutic interventions continue to be an important 
feature of the NEI intramural research portfolio.  Twenty senior intramural investigators are 
currently engaged in basic and clinical international research collaborations spanning as many 
countries.  Similarly, the NEI grantee community has established wide-ranging international 
research collaborations involving 62 currently funded U.S. grants with a funded foreign 
component and 7 grants to foreign principal investigators.  
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With funding from NEI under a cooperative agreement with ARVO, workshops were held at 
three sites in India in February 2005 and in the U.S in April 2005 in a concerted attempt to 
expand vision research collaborations between scientists in the U.S. and India.  A US-India 
Statement of Intent for collaboration on expansion of vision research was subsequently signed by 
the Secretary of the India Department of Biotechnology and the Director of the U.S. National 
Institutes of Health on August 24, 2005.  Implementation of this agreement will involve 
cooperation in scientific review and joint funding of collaborative priority research proposals.  
 
 
WORKSHOP THEMES 
Complimentary and Collaborative Activities 
 
Furthering the development of an international research agenda for the NEI was the underlying 
theme for the workshop.  Twenty workshop participants from the international eye care and 
vision research community were charged with considering what medical science in a global 
context might look like in 2020 and to address three topical areas: 
 

• Basic, translational, and clinical vision research where international collaborations offer 
unique opportunities and leverage. 

• Research capacity and infrastructure development needs for enhancing global vision 
research productivity. 

• Operations and health services research in bridging international disparities and 
improving eye care worldwide. 

 
Additionally, the participants were invited to elaborate on:  
 

• Non-governmental organization and professional society responsibilities and roles in 
fostering international cooperation and collaboration. 

• The specific role of the NEI in advancing the development and support of international 
research collaborations. 

 
 

Basic, Translational, and Clinical Vision Research 
 
Participants were asked to consider ways in which the NEI can leverage the international vision 
science community and its resources to improve and accelerate basic, translational and clinical 
research. 
 
Basic and Translational Research 
Internationally, genomics opportunities abound.  Countries with histories of social caste systems 
and consanguinity have created population isolates where rare diseases occur with greater 
frequency than in the United States.  These rare disease populations have already proven helpful 
in identifying genes and in correlating genotype/phenotype relationships.  The variation in 
phenotype for common complex diseases among ethnicities presents further opportunities to 
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examine the underlying genetics and environmental factors that influence genotype/phenotype 
relationships.   
 
Participants discussed the opportunities in their own countries to conduct genomic research.  NEI 
intramural researchers have been collaborating with scientists in Pakistan to collect DNA 
samples and have identified new loci and genes for nonsyndromic deafness and rare retinal 
diseases.  In China, an estimated 10 million people have glaucoma with primary closed angle 
glaucoma accounting for 80% of cases.  In Japan, 91% of glaucoma is normal tension.  Yet in the 
United States, open-angle glaucoma is the most common form of the disease.  A young twin 
registry involving nearly 20,000 twins is being developed in China which offers unparalleled 
opportunity for clarifying gene and environmental interactions and gene tracking in myopia. 
With a very low incidence of macular degeneration and high incidence of proliferate diabetic 
retinopathy, the Meztiso population in Mexico offer unique opportunities for genetic studies.   
 
Clinical Research 
The participants stated that international research collaborations should be focused on issues of 
clinical relevance in reducing the burden of blindness and visual disease worldwide.  
International collaborations provide for a critical increase in the number and diversity of 
potential subjects, a large range of phenotypes, a greater variety of environmental histories and a 
potentially large number of co-investigators.  Complex diseases require collaborative groups in 
conducting clinical trials.  The internet facilitates linkage of clinics from around the world.  
 
International collaborations provide cost-effective opportunities for multi-centered clinical trials. 
Clinical trials to support the evidence base for interventions tailored to genetic characteristics can 
be optimized in distinct international populations. 
 
Standardization and Classification 
With the possibility of a global research network comes the challenge of standardizing 
phenotype classifications and phenotypes.  There is a need for global consensus on disease 
phenotype classification and methods to standardize such classification.  The question is not 
whether a classification system is perfect, but whether it is an improvement.  If a consensus 
cannot be reached, the field is not ready.  Standardization of grading or phenotype classification 
is needed for the development of biobanks or patient repositories for collaborative research.  
Collaborations require standardization of terminology, case definitions, and data collection.  
 
Standard disease phenotype descriptors need to be developed disease-by-disease by a specialized 
team for each one.  We need to get the phenotype right if we are to get the genotype-phenotype 
connection right.  To get the phenotype right, we need morphological/pathological information.  
The ICD-11 (International Classification of Diseases) will be a completely different disease 
descriptor system.  We should explore this further to ensure that eye diagnoses are addressed 
properly.  
 
There is a need for the development, implementation, and wide-spread dissemination of disease 
severity scales for the most important ocular disorders.  Quality data are important in developing 
disease scales, as was the case for diabetic retinopathy.  Nomenclature, imaging and 
communication standards are needed for the expansion of networks of information exchange.  
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Images are important in disease documentation as they don’t require judgment and a 
predetermined classification system.  
 
 
Research Resource Capacity and Infrastructure Development 
 
A critical appraisal of national research capacity, including the volume and quality of research, is 
needed in middle and low income countries. Countries with a large variety and magnitude of 
vision problems and the necessary science infrastructure offer the greatest scope for international 
collaboration.  Only a few institutions in any country will have the infrastructure needed for 
international vision research collaborations.   
 
Building research capacity in low and middle income countries is a daunting task.  Participants 
suggested that international capacity building could become an integral part of a regular research 
grant.  Training programs like the NEI’s intramural Overseas Scholars Program, where 
participants receive training and return to their home countries, are a good source for capacity 
building.  Fogarty grant programs— Fogarty International Research Collaboration Awards 
(FIRCAs) and Global Health Research Initiative Program for New Foreign Investigators 
(GRIPs)—also help to build capacity by training researchers and clinicians and then sending 
them back to home country with NIH grant support to collaborate with NIH grantees. 
 
Databases and Registries 
As antibiotic resistance grows and infections play an even greater role in the ocular disease 
burden, the need and opportunities for data banks and registries that span countries will grow.  
Countries with large populations offer the greatest scope and opportunity for establishing 
databases of DNA, biological tissues, and patients.  
 
Datasets from the WHO/NEI supported multi-country surveys of visual impairment in children 
and adults could be made available to other researchers through the WHO website.  The large 
number of WHO/NEI-supported prevalence surveys all used the same standardized protocol, 
which is critically important in enabling the merging of the individual study data sets.    
 
Education/Training/Exchange 
It is important to establish a culture of critical thinking and scientific inquiry at all levels of 
training.  Enhancement of postgraduate research training and research capacity development is 
an important priority.  There is a general need to expand scientist/student exchange programs and 
long-distance educational programs for graduate students and clinician scientists.  Collaborative 
international research should be fostered with pilot projects, support for international travel to 
meetings, and funding of sandwich programs for scientists and clinician scientists.  
 
Post-doctoral training and development of organizational networks/structures requires further 
attention.  There is also a need to enhance skills and resources through training for the conduct of 
clinical and health services research.  The potential exists for national, regional and international 
groups to work together to develop standards for ophthalmic resident and fellow education. 
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Operations and Health Services Research 
 
Service Delivery 
Considering the 70-90 percent of global blindness is avoidable or preventable with current 
knowledge, operational research is needed to understand the barriers to knowledge 
implementation and the availability and uptake of eye care.  There are country- and region-
specific factors affecting eye care delivery, but also common factors across cultures. 
 
A common framework is needed for operations research study protocols.  The relevance of an 
international perspective in operation research comes from the added value provided by 
comparisons across international settings, while recognizing that the communication of findings 
is a local, cultural issue.  
 
There is a need for evaluation of eye care system weaknesses in the public health management in 
developing country settings.   Evaluating actual skills and performance in the care process, as 
opposed to just knowledge, is paramount in assessing the uptake and impact of new information 
and technology introduced to the eye care community.  
 
Outcomes research is needed to determine what happens there in the community, and operations 
research is needed to address barriers in eliminating infectious diseases such as trachoma from a 
population. 
 
Clinical Guidelines 
The introduction of guidelines is a way to integrate state of the art research findings into 
education and clinical care.  Translation and adaptation of ICO/AAO eye care guidelines for 
implementation where needed would be helpful. 
 
Overall, clinical performance (process of care) guidelines provide a framework for evaluation 
and ultimately improvement of the quality of care for patients.  
 
Economic Analyses 
There is a need for epidemiological data on the prevalence of blinding diseases especially in 
countries and regions where reliable data are not available.  Economic and manpower analyses, 
relevant to influencing country expenditures for health, will become an important part of 
operational research.  Global health economic assessments of the financial cost and quality of 
life burden of visual impairment are needed to support advocacy, and prioritization of eye care 
services in resource poor settings.  There is a need for cost of illness and cost of failure to treat 
studies from a macroeconomic perspective, in contrast to studies at the household level. 
 
 
Non-Government Organizations, Professional Societies, and the NEI  

 
Organizations such as ARVO could use information technology to foster networking among 
researchers.  U.S. based research associations could establish chapters in other countries to assist 
in defining the nature and scope of research needed to promote world wide eye health. 
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Scientific and clinical meetings could be shifted to affordable locations to increase attendance 
from developing countries.  Societies/associations can encourage non-US membership by 
reducing dues in innovative ways.  Improving the quality of residence education on an 
international scale may be an important goal for professional societies, as is the continuing 
education of physicians. 
 
The National Eye Institute 
Fostering international collaborations that cut across disciplinary boundaries and inter-
professional politics will increasingly become an NIH activity.  NEI should encourage, where 
possible, the training of young researchers from all over the world at leading ophthalmic research 
centers, in developed as well as developing countries.  NEI could fund the organization of 
international/regional meetings, symposia and seminars to provide opportunities for 
collaboration and cross-fertilization of ideas among researchers working on similar goals.  
Enlargement of participation in scientific exchange through NEI merit-fellowships and travel 
award programs would be of value. 
 
NEI could consider funding new investigators to establish research laboratories/programs in their 
native countries upon completion of NIH post-doctoral training by increasing support of the 
Global Research Initiative Program [GRIP].  
 
The NEI is in a unique position to encourage the development of international 
harmonization/standards and disease classification systems. There are multiple ways for the NEI 
to support international collaborations within existing NIH/FIC mechanisms.  The NIH is an 
active supporter of health services research, as evidenced particularly by the substantial funding 
NIA and NIDDK provide for projects of this nature.  
 
Continuing NEI support of consultations in cooperation with the World Health Organization—
where high caliber international public health collaborations are developed—is enormously 
productive.  NEI could increase its impact on world health by directing more resources to 
research on optimizing health care delivery models.  
 
 
SUMMARY 
 
The workshop highlighted the unique genetic research advantages and opportunities within the 
global arena.  The global arena also presents opportunities to increase clinical research 
opportunities and efficiency. 
 
Much of global blindness is preventable or treatable with current knowledge, and therefore, 
research is needed to understand delivery system failures and barriers to the provision and 
utilization of quality eye care services.  Quantitative analyses of the economic and quality of life 
burden of visual impairment and blindness on a global scale are also essential for an informed 
public and for increasing support of vision research. 
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Adequately trained manpower is required if the unique advantages offered by international vision 
research collaborations are to be realized.  Workshop participants recognized that a host of 
additional resources are needed to leverage existing efforts to reduce global blindness. 
 
For its part the NEI, with the assistance of its global partners and advice from the National 
Advisory Eye Council, is committed to maximize its role as a leading collaborator and facilitator 
in the international vision research community. 
 
The participants developed a summary table outlining how the NEI and other key organizations 
fit into the effort to foster international research efforts.  The table below identifies the workshop 
themes and the roles each organization might consider playing in enhancing complimentary and 
collaborative activities directed toward improving vision health and reducing the global burden 
of blindness. 
 
 

 
ORGANIZATION 
============= 
TOPIC 

 
NEI 

 
Other 
NIH 

 
CDC 

 
Other 
Govts. 

 
WHO 

 
ARVO

 
Prof. 
Soc. 

 
NGOs 

Basic, 
translational & 
clinical research 

 

P 

 

P 

  

P 

 

F 

 

C,F 

 

F 

 

Health services & 
operations 
research  

 

P,C 

 

P,C 

 

C 

 

P 

 

P 

 

F 

 

C 

 

P,C,F 

Economic analysis 
& QOL burden of 
visual impairment 

 

P 

 

 

 

P,C 

 

P 

 

C 

 

 

  

P,C 

Research 
education & 
training 

 

C 

 

P 

  

 

 

C 

 

P 

 

P,C 

 

 

Other research 
resources & 
capacity building 

 

P 

 

P 

 

 

 

P 

 

C,F 

 

 

 

 

 

P,C 

 

P = Primary funding responsibility    C = Collaborator role F = Facilitating role 
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ANNEX 1 

  LIST OF PARTICIPANTS 

 
 
Richard Abbott, MD 
Department of Ophthalmology, University of California San Francisco 
10 Koret Way, K301, San Francisco, CA 94143-0730  
Phone: (415) 502-6265; Fax: (415) 502-7418; Email: rabbott@exchange.ucsf.edu
 
Gary Abrams, MD 
Department of Ophthalmology, Kresge Eye Institute, Wayne State University 
4717 St. Antoine, Detroit, MI 48201-1423 
Phone: (313) 577-1355; Fax: (313) 577-1486; Email: gabrams@med.wayne.edu
 
Joanne G. Angle, MLS, MPA 
Association for Research in Vision and Ophthalmology 
12300 Twinbrook Parkway, Suite 250, Rockville, MD 20852 
Phone: (240) 221-2910; Fax: (240) 221-0370; Email: angle@arvo.org 
 
Jian Ge, MD, PhD 
Zhongshan Ophthalmic Center, Sun Yat-sen University 
54 South Xianlie Road, Guangzhou, 510060 P. R. China 
Phone: 86-20-8733-3209; Fax: 86-20-8733-3271; Email: jiange@gzsums.edu.cn 
 
Enrique Graue W., MD 
Institute of Ophthalmology 
Av. De Las Palmas 735-1006, Col. Lomas de Chapultapec, Mexico City, D.F. 11000 
Phone: 525-5570-0273; Email: egrauew@yahoo.com
 
Jacqueline Greenberg, PhD 
MRC/UCT Human Genetics Research Unit, University of Cape Town Medical School, FHS 
Level 3, IIDMM, Wernher & Beit North, Penzance Road, Observatory, 7925 South Africa 
Phone: 27-21-406-6299; Fax: 27-21-406-6826; Email: jg@cormack.uct.ac.za  
 
Paul P. Lee, MD, JD 
Department of Ophthalmology, Duke University Medical Center 
Box 3802, Erwin Road, Durham, NC 27701 
Phone: (919) 681-2793; Fax: (919) 681-8267; Email: lee00106@mc.duke.edu
 
Todd P. Margolis, MD, PhD  
Francis I. Proctor Foundation, University of California San Francisco 
95 Kirkham Street, San Francisco, CA 94143-0944 
Phone: (415) 476-1442; Fax: (415) 476-0527; Email: tpms@itsa.ucsf.edu 
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Yozo Miyake, MD 
National Institute of Sensory Organs 
2-5-1, Higashigaoka, Meguro-ku, Tokyo 152-8902 Japan 
Phone: 81-3-3411-1712; Fax: 81-3-3411-1712;  Email: miyakeyozo@kankakuki.go.jp
 
Gottfried O. Naumann, MD 
Department of Ophthalmology, Friedrich-Alexander-University 
Erlangen-Nuremberg, Schwabachanlage 6, D-91054 Erlangen, Germany 
Phone: 49-9131-853-4363; Fax: 49-9131-853-4103; 
Email: fritznaumann@augen.med.uni-erlangen.de 
 
Gullapalli N. Rao, MD 
L. V. Prasad Eye Institute, L. V. Prasad Marg, Banjara Hills, Hyderabad 500 034 India 
Phone: 91-40-2354-8267; Fax: 91-40-2354-8271; Email: gnrao@lvpei.org
 
Serge Resnikoff, MD, PhD 
Prevention of Blindness and Deafness Unit, World Health Organization 
1211 Geneva 27 Switzerland 
Phone: 41-22-791-4124; Fax: 41-22-791-4772; Email: resnikoffs@who.ch
 
Sheikh Riazuddin, PhD 
National Center in Molecular Biology, University of the Punjab 
87 West Canal Bank Road, Thokar Niaz Biag, Lahore 53700 Pakistan 
Phone: 92-42-542-1235; Fax: 92-42-516-4155; Email: riaz@lhr.comsats.net.pk
 
Earl L. Smith, III, OD, PhD 
College of Optometry, University of Houston  
505 J Davis Armistead Bldg.,Houston, TX 77204-2020 
Phone: (713)743-1899;  Fax: (713)743-0965; Email: esmith@uh.edu
 
Allen Taylor, PhD 
USDA Human Nutrition Research Center, Tufts University 
711 Washington Street, Boston, MA 02111 
Phone: (617) 556-3156; Fax: (617) 556-3132; Email: allen.taylor@tufts.edu 
 
Hugh R. Taylor, MD, MPH  
Centre for Eye Research Australia, University of Melbourne 
Locked Bag 8, 32 Gisborne Street 1st Floor, East Melbourne, Victoria 3002 Australia 
Phone: 61-3-9929-8368  
Fax: 61-3-9662-3859  
Email: h.taylor@unimelb.edu.au  
 
Sheila West, PhD 
Wilmer Eye Institute, Johns Hopkins Medical Institutions 
600 North Wolfe Street, Baltimore, MD 21205 
Phone: (410) 955-2606; Fax: (410) 955-0096; Email: shwest@jhmi.edu
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Janey L. Wiggs, MD, PhD 
Mass Eye and Ear Infirmary, Harvard Medical School 
243 Charles Street, Boston, MA 02114 
Phone: (617) 573-6440; Fax: (617) 573-6439; Email: janey_wiggs@meei.harvard.edu  
 
 
Charles P. (Pat) Wilkinson, MD 
Department of Ophthalmology, Greater Baltimore Medical Center 
6569 N. Charles Street, #505, Baltimore, MD 21204 
Phone: (443) 849-2196; Fax: (443) 849-2648; Email: cwilkins@gbmc.org
 
Jialiang Zhao, MD 
Peking Union Medical College Hospital 
1, Shuai Fu Yuan, Beijing 100730 P.R. China 
Phone: 86-10-6529-6358; Fax: 86-10-6789-7093; Email: zhaojialiang@medmail.com.cn
 
 
 
 
 
NATIONAL INSTITUTES OF HEALTH STAFF 
 
Kenneth Bridbord, MD 
Director, Division of International Training and Research, FIC 
 
Debbie Carper, PhD 
Special Assistant to the Director, NEI 
 
Michael Davis, MS 
Associate Director for Science Policy and Legislation, NEI 
 
Leon Ellwein, PhD 
Associate Director for Applications of Vision Research, NEI 
Tel: (301) 402-2625;   Fax: (301) 402-3799;   Email: ellweinl@nei.nih.gov
 
Rick Ferris, MD 
Clinical Director, NEI 
 
Tom Hoglund, BA 
Science Writer, Office of Program Planning and Analysis, NEI 
 
Jack McLaughlin, PhD 
Deputy Director, NEI 
 
Lore Anne McNicol, PhD 
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Director, Division of Extramural Research, NEI 
 
Sheldon Miller, PhD 
Scientific Director, NEI 
 
Paul Sieving, MD, PhD 
Director, NEI 
 
Judy Stein, MA 
Associate Director for Health Education, Communication, and Public Liaison, NEI 
 
John Whitaker, BA 
Program Analyst, Office of Program Planning and Analysis, NEI 
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