
D iabetic retinopathy (DR) remains a leading cause of 
vision loss among the working-age population world-
wide. The numbers are overwhelming; approximately 

103 million adults are affected globally, and the burden is 
projected to exceed 160 million by 2045.1,2

Luckily, DR screening programs have expanded 
substantially over the past 2 decades. Among the most 
established examples are the United Kingdom’s National 
Diabetic Eye Screening Program and Singapore’s Integrated 
Diabetic Retinopathy Program. Both demonstrate the 
feasibility of large-scale, systematic DR screening and serve 
as important models for implementation across diverse 
health care settings.3-5 

Recent advances in autonomous AI systems have marked 
an important step forward in DR screening, expanding 
the potential for disease detection beyond traditional eye 
care settings. LumineticsCore (formerly IDx-DR, Digital 
Diagnostics) was the first autonomous systems introduced 
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 �Despite recent advances, diabetic retinopathy (DR) 
screening remains underused and highly variable 
worldwide, particularly in low- and middle-income 
countries.

s

 �Experts from Brazil, Saudi Arabia, Sierra Leone, 
Singapore, United Kingdom, and the United States 
discuss their experiences with DR screening efforts 
in their region. 

s

 �Barriers to global screening efforts include limited 
access to specialized care, patient awareness, 
integration with larger health systems, proper 
treatment follow-through, and technology constraints. 
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to detect more-than-mild DR (mtmDR) in adults with 
diabetes. Subsequent systems, including Eyenuk’s EyeArt 
platform, have expanded automated screening to detect 
both mtmDR and vision-threatening DR (vtDR). More 
recently, AEYE Health introduced autonomous mtmDR 
detection using a portable handheld device, enabling 
screening across a wider range of clinical and community-
based settings. Since then, numerous studies have demon-
strated that AI-powered DR screening can match human 
grading performance and may offer a scalable approach 
for global screening programs by allowing DR testing for 
patients in frontline settings where they already receive 
care (Figure).6-11

Despite these advances, DR screening remains underused 
and highly variable worldwide, particularly in low- and 
middle-income countries, where the diabetes burden 
continues to rise. Although successful programs have 
been implemented in individual countries and regions, 
few initiatives have established coordinated multi-
national frameworks that can be widely adapted across 
diverse resource levels and patient populations. This 
raises an important question: If DR screening is feasible, 
effective, and capable of preventing blindness, why has 
broader global acceptance and implementation remained 
so difficult? Here, we explore the promise of global DR 
screening, and the hurdles we have yet to overcome. 

 T H E U N M E T N E E D 
Given the projected rise in DR, we should be concerned 

that we might be failing this patient population. Despite 
current and emerging treatments, DR remains a significant 
issue that affects individuals, families, health care systems, 
and governments. Evidence-based research links early 
identification and timely treatment to improved clinical 
outcomes, but there is still a disconnect with adoption.

MAJDA HADZIAHMETOVIC, MD: IN SAUDI ARABIA, WHAT IS THE 
SINGLE BIGGEST REASON PATIENTS ARE STILL BEING MISSED?

Abdullah AlQahtani, MD, DES, DISSO, FEBO: Multiple 
health providers are involved in each patient’s care, and 
we do not have a unified data-sharing system. Without 
a national program, each service provider has their own 
costly and inefficient screening program; a lack of central-
ized data also means we do not have a clear understanding 
of the national size of the DR burden in our country.

DR. HADZIAHMETOVIC: WHAT IS THE MAIN BARRIER TO PROPER DR 
SCREENING IN BRAZIL? 

Jorge C. P. Rocha, MD, PhD: In Brazil, a country with 
substantial disparities in health care infrastructure across its 
regions, we continue to face significant barriers to ensuring 
that patients receive timely ophthalmic evaluation.

For example, limited access to ophthalmologists—

particularly retina specialists—remains a major challenge. 
Within the public health care system in Brazil, long waiting 
lists for ophthalmic consultations often delay a patient's 
diagnosis and treatment. 

In addition, patient awareness remains inadequate, 
and many individuals with diabetes are unaware that the 
disease can affect the eyes and lead to DR.

Expanding access to retinal examinations through the 
Brazilian public health care system is essential, particularly 
in underserved regions where ophthalmologists are scarce. 
At the same time, continuous efforts to educate patients 
with diabetes are crucial so that they understand the 
importance of regular screening, even in the absence of 
visual symptoms.

DR. HADZIAHMETOVIC: WHERE DO YOU THINK SCREENING FAILS 
MOST OFTEN?

Sobha Sivaprasad, MBBS, MS, DM, FRCS, FRCOphth: 
Ensuring treatment follow-through of referred positive 
cases is the biggest challenge. Over the last decade, we have 
made significant strides in retinal screening for patients 
with diabetes. However, most programs are run as indepen-
dent services, and the link to a secondary care center that 
offers treatment is nonexistent. Secondary care is usually 
provided by another health care provider with different 
reimbursement systems. 

This breakdown between the referral of screen-positive 
patients and treatment defeats the purpose of screening. 
The referral-to-treatment pathway should be planned and 
appropriately reimbursed before DR screening programs 
are established.

Lloyd C. M. Harrison-Williams, MBChB, MMed(Ophth), 
FCOphthECSA, FCPSSL: It is imperative that screening 
exercises are not done in isolation; they should be paired 
with a clear path to further care. First-line treatment 
should be available at the point of screening, if possible. 
However, when treatment isn’t possible at the screening 
location, counseling should be mandatory as a crucial first 
step to ensure patients understand the risk of vtDR, the 
next line of care, and the financial implications. National 
eye health programs should commit to implementing this 
basic tenet and keep a register of screened patients to 
follow up with their care.

In this way, all are empowered to ensure that screening 
exercises culminate in adequate action to reduce the 
complications of diabetic eye disease.  

 I M P L E M E N T A T I O N B A R R I E R S 
DR screening should not be reduced to identifying 

patients at risk; it should provide an end-to-end 
system, from image capture at the point of service to 
closing the loop on referrals and treatments. Successful 
implementation requires significant effort from the top 
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(eg, stakeholders, IT teams, providers, clinic staff) without 
disrupting the workflow while ensuring sufficient capture. 

DR. HADZIAHMETOVIC: WHAT LESSONS HAVE WE LEARNED FROM 
SUCCESSFUL PROGRAMS THAT MAY NOT TRANSLATE EASILY TO 
LOWER-RESOURCE SETTINGS?

Gavin Tan Siew Wei, MBBS, PhD: A successful DR 
screening program with the goal of reducing blindness and 
visual impairment must be part of an end-to-end effort to: 

•	 provide comprehensive and regular eye screening 
(include retinal photography) to patients with diabetes 
coupled with DR education and awareness regarding 
the importance of screening and risk factor control 
(glycemic and other risk factors);

•	 create a sustainable referral pathway to secondary or 
tertiary care for those with referrable or worse DR with 
the provision of affordable treatment options; and 

•	 implement a feedback system to the primary care physi-
cian to ensure glycemic control is titrated and optimized 

in accordance with the disease severity.
The challenges in a low-resource setting are multifactorial. 

Screening and education may be episodic, and a sustainable 
referral pathway may be lacking due to a dearth of accessible 
secondary or tertiary eye care. Patients may be unable to 
afford treatment, and there is often a lack of a coordinated 
primary care pathway for diabetes control with a consistent 
feedback mechanism. 

DR. HADZIAHMETOVIC: HOW IMPORTANT IS INTEGRATION WITH 
OTHER SPECIALTIES SUCH AS PRIMARY CARE, ENDOCRINOLOGY, 
NEPHROLOGY, AND DIABETES CLINICS? 

Michael D. Abramoff, MD, PhD: With DR, we know that 
early diagnosis and treatment is key, but we also know that 
it’s not happening. Most of these patients with diabetes are 
not reaching our offices. The only way to solve the problem 
is to be where the patient is, which is primary care, endocri-
nology, nephrology, diabetes clinics, and emergency depart-
ments—that’s where these screening programs must start. 

Figure. Patients, such as this one with moderate-to-severe nonproliferative DR, can benefit from organized retinal screening.
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However, other specialties don’t have the expertise to 
examine the retina, which is where AI comes in. We have 
accurate screening systems we can put into other specialty 
offices without needing the retina specialist to be there. 

These programs help solve the problem of patients not 
having easy access to screening. The key is ensuring they 
work for primary care; they need to fit into the workflow 
and be financially beneficial, in addition to improving the 
patient/provider experience and patient outcome. 

DR. HADZIAHMETOVIC: IN YOUR EXPERIENCE, WHAT CAUSES 
SCREENING PROGRAMS TO FAIL AFTER THE INITIAL PILOT PHASE?

Dr. Sivaprasad: The initial pilot phase is usually funded 
by an academic grant or by the government. When the 
pilot phase is complete and an evidence-based, feasible 
system is developed, the most common cause of failure to 
pursue is the lack of funding. However, other reasons exist, 
such as competing health priorities, lack of initiative or lack 
of enthusiasm by busy staff to take on more assignments, 
the lack of trained staff, and the low prevalence of vtDR 
compared with the total number of patients screened—
usually about six in 100 patients. In addition, patients 
who screen positive may not feel the need to travel to a 
secondary care office and incur out-of-pocket expenses 
for an asymptomatic eye condition, as there is a lack of 
public awareness of the potential for irreversible visual 
impairment due to diabetic retinal disease.

 A I,  I M A G I N G, A N D T E C H N O L O G Y 
Imaging and technology are major determinants of 

successful DR screening. Although advances in AI and auto-
mated image interpretation have the potential to transform 
this field, progress has been insufficient. We need to focus 
on rigorous validation and clear demonstration of improved 
clinical outcomes. Current efforts have proven feasibility, but 
sustainability and wider adoption remain questionable. 

DR. HADZIAHMETOVIC: WHAT IS THE PRIMARY BARRIER TO THE 
ADOPTION OF AI SCREENING PROGRAMS?

Dr. Tan: The main barrier is the need to implement a 
sustainable photography-based DR screening system. If 
there is no system to electronically capture retinal photo-
graphs on a regular basis, AI can help, but it only provides 
a small portion of the requirements. If there is a digital 
telemedicine-based screening program already in place, 
then the barriers to using AI are regulatory, physician 
acceptance, and cost.

DR. HADZIAHMETOVIC: WHAT MINIMUM STANDARDS SHOULD BE 
REQUIRED BEFORE AI-BASED DR SCREENING IS DEPLOYED ON A 
LARGE SCALE?

Dr. Abramoff: In the primary care clinic or other frontline 
offices, staff don’t have the time or expertise to properly 

examine the retina, so any automated system we implement 
must be simple to use. When we sought FDA clearance for 
LumineticsCore, we ensured the system can be operated by 
anyone with a high school diploma and minimum training.

In addition to technician training, the system must work 
in harsh conditions. Low-resource settings don’t have a 
nice dark room with an experienced photographer on 
hand. Nothing that’s designed to work in a traditional 
ophthalmology or retina lane works in the real-world setting. 
It all breaks. Whatever system you create must provide 
clear retina images without an ideal environment with an 
unskilled photographer. 

 E Q U I T Y A N D G L O B A L H E A L T H 
Diabetes and DR place a heavy burden on people in under-

developed and developing areas. Unfortunately, patients 
most at risk of vision loss are often the least likely to receive 
timely eye care. Around the world, barriers such as limited 
access to care, cost, transportation, low health literacy, frag-
mented referral systems, and competing medical priorities 
prevent many patients with diabetes from completing rec-
ommended retinal screening. As a result, the disease often 
progresses and leads to irreversible vision loss. 

DR. HADZIAHMETOVIC: BASED ON YOUR EXPERIENCE, WHICH 
MODEL IS MOST EFFECTIVE AT REACHING PATIENTS EARLIER, 
ESPECIALLY IN UNDERDEVELOPED AND DEVELOPING REGIONS?

Dr. Harrison-Williams: As in all screening programs, there 
are broadly three models. In the fixed (clinic-based) model, 
patients travel to the eye facility to access screening. 

With the outreach model, eye specialists travel with their 
equipment to conduct screening within the communities or 
institutions. This approach, while costly, is effective in opti-
mizing patients access to screening. However, high patient 
volumes and reduced efficiency may deter some patients. 

The mixed (hub-and-spoke) model leverages the advan-
tages and efficiency of the clinic setting with the benefits of 
meeting patients in their communities; with this approach, 
a screening team is regularly stationed on specific, well-
publicized days in the community.

An ideal model of screening in resource-challenged 
settings—such as ours in Sierra Leone—is one that uses 
free online software and common smartphones (if any 
additional hardware is necessary, it must be economical 
and readily available). AI-assisted DR screening software 
could be used by residents to detect early signs of vtDR 
and then recommend the location and times of nearby 
screening facilities (spoke-level).

The local screening facility can further assess for vtDR 
and, if possible, offer first-line treatment. Those with severe 
complications can be referred to the clinic (hub-level) for 
surgical intervention. 

This model, when well-coordinated with collaboration 
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between key stakeholders, can lead to increased screening 
at all levels, earlier access to treatment, and reduced preva-
lence of vtDR.

DR. HADZIAHMETOVIC: HOW SHOULD SCREENING PROGRAMS BE 
ADAPTED FOR LOW-RESOURCE REGIONS?

Dr. Rocha: Brazil is an upper-middle-income country 
characterized by marked socioeconomic and regional 
disparities. Rural areas and small inland cities face signifi-
cant limitations in health care infrastructure, particularly in 
eye care. Expanding access to ophthalmic services requires 
the development of a low-cost, sustainable infrastructure 
supported by government policies that enable patients to 
access screening services quickly and easily.

Ideally, every municipality should have a DR screening 
center where endocrinologists, primary care physicians, 
and comprehensive ophthalmologists can refer patients 
without unnecessary bureaucratic barriers. Following 
retinal imaging and AI-based screening, patients identified 
as having referable DR or requiring treatment should be 
automatically referred to a specialized retina center, where 
they can receive timely evaluation and treatment.

The success of this model depends on three essential 
pillars: (1) screening centers equipped with retina cameras 
integrated with AI-based diagnostic systems; (2) an auto-
mated and streamlined referral pathway; and (3) retina 
centers capable of providing prompt treatment.

DR. HADZIAHMETOVIC: WHICH IS MORE IMPORTANT FOR GLOBAL 
IMPACT: BUILDING HIGH-QUALITY CENTRALIZED READING 
CENTERS, DEPLOYING AI-SUPPORTED IMAGING, TRAINING LOCAL 
GRADERS, OR EMBEDDING SCREENING INTO DIABETES VISITS?

Dr. Sivaprasad: Deploying AI-supported retinal imaging 
in diabetes care visits will have a positive effect on patients. 
Most diabetes care clinics review patients for all complica-
tions of diabetes and have the capability to offer a more 
holistic approach, especially to identify screen-positive 
patients. Previously, diabetes care clinics found DR screening 
challenging due to the lack of specialist staff and the need for 
costly retina cameras. Now, with automated, AI-integrated, 
affordable screening, any technician or nurse can capture 
retinal images. An AI-graded clinical outcome is made 
instantly available to the patients. This pathway will also 
ensure personalized health education is provided to screen-
positive patients to attend secondary care for treatment.

 E C O N O M I C S A N D S U S T A I N A B I L I T Y 
DR screening can prevent costly vision loss by identifying 

disease earlier, enabling timely treatment and better visual 
outcomes, but programs must be operationally and finan-
cially sustainable. Beyond being affordable and scalable, 
these efforts must be tailored to local realities that differ on 
many levels.

DR. HADZIAHMETOVIC: WHICH FINANCIAL MODEL IS NEEDED FOR A 
SUSTAINABLE DR SCREENING PROGRAM?

Dr. Tan: The financing model depends on the reimburse-
ment system, which varies between countries. Essentially, 
you need a payer willing to invest in screening based on 
the strong evidence-based recommendation that it is cost-
effective, and it prevents future vision loss. 

It’s less important if the payer is the government, insurer, 
non-governmental organization, or another industry 
partner; what matters is that the program is funded to 
achieve the complete cycle required to prevent vision loss. 
Depending on the patients to pay out-of-pocket is often 
difficult except in higher income countries with extremely 
good DR education programs. But health systems with 
good education and awareness programs usually rely on a 
government payer system in the first place.

DR. HADZIAHMETOVIC: HOW SHOULD WE MEASURE THE VALUE OF 
SCREENING?

Dr. AlQahtani: We measure the value by documenting 
earlier detection of disease and a drop in complicated cases, 
both of which lead to a lower cost of management. Programs 
can show their value by comparing the number of patients 
treated after screening with those seen in the clinic, care 
which is usually delayed because of the waiting list. 

In addition, a well-run screening program can allow a 
more accurate evaluation of the disease burden. Some 
countries have a high prevalence of patients with diabetes, 
creating a significant financial burden; early detection and 
care will decrease that cost burden.

 T H E F U T U R E 
Despite tremendous advances in the diagnosis and 

treatment of DR, more than half of patients with diabetes 
do not adhere to recommended retinopathy screening, 
putting them at risk of vision loss.12 This holds true not 
only in underdeveloped and developing countries but also 

 T H E  R E F E R R A L - T O - T R E A T M E N T  P A T H W A Y  S H O U L D  B E  P L A N N E D  

 A N D  A P P R O P R I A T E L Y  R E I M B U R S E D  B E F O R E  D R  S C R E E N I N G  

 P R O G R A M S  A R E  E S T A B L I S H E D . 
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in the United States. We now have the opportunity to close 
this gap through organized, advanced technology-assisted, 
equitable screening programs. 

DR. HADZIAHMETOVIC: WHAT EVIDENCE DO STAKEHOLDERS STILL 
NEED BEFORE THEY INVEST MORE SERIOUSLY IN LARGE-SCALE DR 
SCREENING?

Dr. Abramoff: Currently, only approximately 2% of all 
people with diabetes in the United States are being diag-
nosed with diabetic eye disease using an AI system. Given 
the rising prevalence of DR, that number should be 80% or 
more. Luckily, we were able to establish reimbursement for 
AI screening. The reimbursement makes it work for clinics 
who adopt autonomous AI.

As part of our advocacy with the AAO, we have sought 
to help US Congress understand that the burden of care for 
diabetic eye disease is too high for retina specialists to handle 
alone. With the help of AI, we can take care of all patients 
who deserve eye examinations because screening positive 
gets them into our clinics, where we provide the care.

At the end of the day, we need buy-in from all 
stakeholders, including retina specialists and primary 
care providers. To get that buy-in, you must solve simple 
hurdles such as integrated workflow and equipment needs, 
site support, patient education, and improved outcomes. 
Research is accumulating, including randomized controlled 
trials that show the improved outcomes and efficiency 
and clinician job satisfaction benefits of AI screening for 
diabetic eye disease. However, population-level outcomes 
data are still needed to truly understand the lasting effect 
of AI screening.  n
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