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ABSTRACT

Diabetic retinopathy (DR) is a public health issue affecting millions in the United States and
Europe. However, despite strong recommendations for screening at regular intervals by many
professional societies, including the American Diabetes Association and the American Academy
of Ophthalmology, screening rates remain suboptimal, with only 50-70% of patients with
diabetes adhering to recommended annual eye exams. Barriers to screening include lack of
awareness, socioeconomic factors, health care system fragmentation, and workforce shortages,
among others. Artificial intelligence (Al)-based retinal screening tools offer promising solutions to
improve DR detection in primary care settings. We describe a quality improvement and continu-
ing medical education programme, starting in 2020, which has so far deployed 198 Al-equipped
cameras in 5 health systems, covering approximately 151,000 patients with diabetes. To date,
over 20,000 screenings were completed, with more than mild DR detected in more than 3,450
people, leading to specialist referrals for follow-up care. Notably, negative screenings potentially
represent deferred specialist care. While Al adoption in healthcare presents challenges, its
potential benefits in improving patient care and optimising resources are significant.
Integrating Al-based DR screening with a comprehensive education and process improvement
initiative in primary care practices warrants serious consideration, promising to enhance patient
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outcomes.

Introduction to Al in Medicine

Integrating artificial intelligence (AI) into medicine
marks a pivotal shift, transforming AI from basic decision
rules into a powerful tool that analyzes complex medical
data, aids in diagnoses, and predicts outcomes. Although
AT’s journey has seen challenges — such as IBM Watson’s
ambitious yet mixed implementation in oncology - its
evolution and current use, particularly as in our interven-
tion, demonstrates its utility to assist in delivery of patient
care while alleviating specialist burden.

Today’s advanced Al systems can enhance diagnos-
tic accuracy, streamline workflows, and personalise
care across medical specialities. One critical application
is in diabetic retinopathy (DR), a leading cause of
blindness that requires timely screening for effective
intervention. Despite recommendations for regular
screening from organisations like the American
Diabetes Association (ADA) and the American
Academy of Ophthalmology (AAO), and the
European Society of Retina Specialists (EURETINA),
DR screening rates remain suboptimal.

This manuscript examines the “Saving Sight: Vision
Protection & Blindness Prevention in Diabetes” initia-
tive, which integrates Al-based DR screening in five
health systems’ primary care offices, along with pri-
mary care clinicians’ continuing medical education.
We explore the initiative’s design, implementation,
and outcomes, emphasising the educational framework
and AT’s role in improving DR screening.

Diabetic Retinopathy

DR is a significant public health issue in the United
States. As of 2021, an estimated 9.6 million people
were living with DR, with 1.84 million of those cases
being vision threatening [1,2]. Despite the high preva-
lence of DR, screening rates in primary care settings
remain suboptimal. Only about 50-70% of patients
with diabetes adhere to the recommended annual eye
exams [3-5]. Specifically, in 2020, only 58.3% of adults
diagnosed with diabetes had an eye exam within the
last year, a decrease from 64.8% in 2019 [6]. Screening
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rates are even lower among specific demographics, with
annual eye exams being less common among Black
(48.9%) and Hispanic (48.2%) individuals compared to
non-Hispanic White individuals (55.6%) [3].

Multiple factors can contribute to the low screening
rates for DR, including lack of awareness and educa-
tion, socioeconomic and geographic barriers, health
system barriers, and delayed referrals and access issues
[7]. Many patients with diabetes are unaware of the
importance of regular eye exams and the asymptomatic
progressive nature of early DR [3,4], but patient educa-
tion has been shown to increase screening [5]. The
fragmented nature of the US healthcare system com-
plicates the establishment and funding of centralised
screening programmes. Lastly, delayed referrals from
primary care physicians (patients skipping referrals due
to lack of insurance) and limited access to eye care
providers further hinder timely screening [3,4].

The ADA and the AAO have similar but slightly
different guidelines for screening people with diabetes
for DR. Both recommend that patients with type 1
diabetes have their first dilated eye examination within
five years of diagnosis and patients with type 2 diabetes
have their first dilated eye examination at the time of
diagnosis of their diabetes [7,8]. However, the recom-
mendation for the interval for screening is every 12
months per the AAO and up to every two years for
patients with no or minimal retinopathy upon prior
screening per the ADA [7,8]. Both also recommend
prompt referral to an ophthalmologist for patients
with any level of macular oedema, severe non-
proliferative DR, or proliferative DR [8,9].

Except for the UK, the situation in Europe is similar.
Screening rates for DR vary significantly across the five
major European countries, reflecting differences in
healthcare systems, access to specialised care, and
national initiatives. The UK leads with the highest
screening rate, achieving approximately 80-88% cover-
age through its well-established national programme
and the integration of advanced technologies like tele-
retina models and Al-assisted screening. According to
the WHO, while most countries in the EU region have
some sort of DR screening in place, it essentially is
unorganised/unsystematic and predominantly carried
out by ophthalmologists, and that some countries/
regions lack equipment for effective screening and
treatment [10]. The European Society of Retina
Specialists (EURETINA) guidelines recommend DR
screening that includes annual screening visits, as
allowed by local EU country healthcare authorities
and patient risk factors. They also highlight the need
for patient education and systemic management of
diabetes to prevent vision loss [11].

A 2023 study estimated that 9.6 million people in
the United States live with DR, translating to a 26.4%
prevalence among those with diabetes, with 5.1%
experiencing vision-threatening DR (VIDR) [12]. The
global prevalence rate among individuals with diabetes
is estimated at 30-40% [13]. Another 2023 study found
a high DR prevalence with about 5-10% of patients
with diabetes advancing to vision-threatening stages,
underscoring the need for early screening and risk
factor management [14].

Addressing the barriers to screening, such as
improving patient education and enhancing the coor-
dination of care, is crucial to increase adherence to
screening guidelines, potentially reducing the effects
of the socioeconomic and geographic disparities, and
prevent vision loss associated with DR. By implement-
ing Al-based retinal screening in the primary care
setting, we set out to improve screening rates and out-
comes for patients with diabetes.

Al-Based Retinal Screening Tools Currently
Available

In recent years, Al-based tools for DR screening have
gained FDA approval, marking considerable progress
in autonomous detection technology for healthcare.
Notable among these are IDx-DR (LumineticsCore),
EyeArt by Eyenuk, and AEYE Diagnostic Screening
(AEYE-DS). The EyeArt tool has been extensively vali-
dated in both multicenter trials and real-world clinical
settings, achieving high sensitivity (95.5%) and specifi-
city (86%) in detecting referable DR and vision-
threatening DR. Its rapid, in-clinic screening capability
has made it valuable for point-of-care diagnostics. The
AEYE-DS tool is a portable, FDA-approved tool that
supports screening in diverse settings, including
remote locations, using a handheld device [15,16].
The LumineticsCore™™, initially called IDX-DR uses
a Topcon fundus camera, which does not always
require that the pupils are dilated, to capture retinal
images. The images are then analysed by Al diagnostic
software to detect the presence of DR. To train the Al
for detecting DR, large datasets of retinal images were
collected and annotated by medical experts. These
images are then used to train a convolutional neural
network through supervised learning, optimising the
model’s parameters to accurately identify DR. The
model’s performance was validated and tested using
metrics such as accuracy, sensitivity, and area under
the receiver operating characteristic curve, ensuring
robust detection capabilities when deployed in the
LumineticsCore™ system. The sensitivity and specifi-
city for detecting more than mild DR are 87.4% and



89.5%, respectively, which exceeded the superiority
endpoints defined in the study [17,18]. In real time,
the algorithm assesses the images and creates an alert
with either “No Diabetic Retinopathy Detected” or
“Diabetic Retinopathy Detected”. When the system can-
not analyse provided images accurately, a message that
says “Exam Quality Insufficient” is generated. The
patient’s need for subsequent expert follow-up is deter-
mined by the Al-based system within moments of cap-
turing the image [19]. In Europe, LumineticsCore ™ is
certified as a Class Ila medical device, meeting the
Medical Devices Regulation requirements for diagnosis
software [20].

The Saving Sight Programs
Methods

DKBmed developed Saving Sight, a continuing medical
education and quality improvement (QI) initiative
designed for primary care clinicians (MD/DO, NP, PA,
and RN) treating patients with diabetes. The first itera-
tion of the activity, which began before the FDA author-
isation of the Al-based device, used a retinal camera that
sent images via software that maintained patient privacy
to a remote ophthalmologist, who read the images and
returned results. However, subsequent interventions
have used Al-equipped cameras. The initiatives were
supported by independent medical education grants
received from Regeneron Pharmaceuticals.

Since its inception, the Saving Sight initiative has
been implemented at many healthcare systems; the first
five using Al-equipped cameras are described in this
review. The initiative employs a multimodal approach
that is illustrated in the figure below (Figure 1).
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Clinician education focuses on the pathophysiology
of DR and the importance of regular screening and
prompt referral for DR. The educational content also
covers the burden and risk factors for DR, current
therapies, and the implementation of retinal screening
using Al-equipped cameras in clinical practice. The
learning objectives of the activity were: (1) Describe
ADA/AAQ screening recommendations, (2) Explain
the pathophysiology of DR and the importance of
regular screening for DR, and (3) Describe the benefits
of current treatment options for DR, including VEGF
inhibitors.

Following the educational phase, Topcon fundus
cameras equipped with LumineticsCore™ were
installed in the health systems, and medical staff were
instructed on its use. Simultaneously, the electronic
health record was updated to include a reminder to
prompt the medical staff to encourage DR screening
when appropriate. In addition, a referral network was
established to ensure proper follow-up, employing
dedicated referral coordinators and patient navigators
to facilitate consultations and collaborative care with
ophthalmologists for all patients screening positive for
DR or for those who otherwise warrant consultation
(e.g. insufficient image capture using the Al-equipped
device).

Concurrent with these clinical interventions, patient
education about the asymptomatic progressive nature
of DR and the importance of regular screening and,
when warranted, early treatment was provided via pos-
ters and handouts.

The programme’s educational effectiveness is mea-
sured using Moore’s Level 1-5 educational outcomes
for all learners, assessing changes in knowledge, com-
petence, confidence, and practice strategies.
Additionally, outcomes will be captured to measure
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Figure 1. Overview of the program design. Patients with a positive screening result worked with a referral coordinator to set up

a specialist appointment with a community ophthalmologist.
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Moore’s Level 6 outcomes of the programme’s impact
using EHR and claims data by treatment class for all
patients [21]. The claims data assessment sought to
determine  whether the intervention led to
a measurable increase in DR screenings, specialist
referrals, and treatment rates for patients with DR or
DME among each systems’ population of patients with
diabetes. The claims analysis employed rigorous meth-
odological controls to ensure data reliability. A 1:1
matching protocol paired intervention patients with
control patients based on multiple criteria, including
demographics (age, gender, payment type, geographic
location), previous DR screening history, and provider
type. Random selection of control patients minimised
potential biases, with additional controls implemented
to ensure consistent data reporting across both cohorts.
A historical review period (January 2022 -
December 2022) examined claims data, establishing
a baseline for comparison during the intervention per-
iod (January 2023 - December 2023).

Results

As of mid-2024, 198 Al-equipped cameras have been
deployed in 5 health systems, covering approximately
151,000 patients with diabetes. For the purpose of this
review, we will discuss the results of our education and
screening intervention at one specific health system,
which has one full year of data.

Education

Knowledge was assessed by asking learners specific
questions (multiple choice, with one correct response)
that addressed the identified learning objectives.
Questions were asked both before and after the learners
participated in the education, allowing us to measure
any change in knowledge that occurred because of
participation in the education.

For example, we asked, “How often should screen-
ing occur for patients with T2DM and no evidence of
retinopathy on previous examinations, according to the
American Academy of Ophthalmology (AAO) guide-
lines?” to measure knowledge of screening recommen-
dations, and we asked, “Which of the following
statements about anti-VEGF agents in patients with

Table 1. Educational outcomes.

diabetic macular oedema is CORRECT?” to assess
knowledge of current treatment options.

Educational outcomes from one health system with
completed data, shown in the table below (Table 1),
demonstrate that clinicians gained knowledge.

Screening

To date 20,160 patients have been screened. Of these
screenings 14,553 (72%) were suitable for diagnosis; of
those, 3,460 (24% of suitable screenings) cases of DR
were identified, enabling timely referrals and interven-
tions to prevent vision loss. Notably, the remaining
76% of suitable screenings potentially represent
deferred specialist care.

Claims and Electronic Health Record (EHR) Data

Data are not yet available for all included systems;
therefore, we provide claims and EHR data for one
system that has finalised outcomes.

The claims data revealed a marked increase in DR
screenings, with a 118% increase in screening for patients
visiting the system’s primary care providers compared to
baseline levels, with statistical significance at the 90% con-
fidence level. The claims analysis also showed a significant
23% increase in referrals to ophthalmologists for the inter-
vention group compared to the control group. Lastly, the
initiative achieved a significant 27% increase in new anti-
VEGEF treatments for DME among the system’s patients
compared to controls.

Discussion

The programme successfully increased ophthalmologist
referrals, aligning with its objective of ensuring appro-
priate care escalation for patients with DR. The inte-
gration of Al-based screening and structured follow-up
procedures in primary care settings drove an increase
in specialist referrals among intervention group
patients. Additionally, a statistically significant increase
(90% confidence level) in vascular endothelial growth
factor (VEGF) inhibitor treatments for DME was
observed among intervention group patients compared
to controls.

Learning objective Pre-activity Post-activity Change in knowledge
Describe ADA/AAOQ screening recommendations 65.1% 82.8% 27.2%*
Explain the risk factors for DR and importance of regular screening for DR 41.7% 74.0% 77.5%*
Describe benefits of current treatment options for DR, including VEGF inhibitors 50.1% 83.3% 66.7%*

*Denotes statistical significance, p < 0.05.



With the establishment of new workflows and educa-
tional practices during the initiative, the healthcare system
plans to maintain these improvements post-intervention.
Through continued optimisation of the referral process
and permanent integration of Al-assisted screening devices
in primary care settings, the system anticipates sustained
improvements in screening rates and timely referrals.

AT has emerged as a powerful tool with the potential to
improve patient care by integrating into existing workflows
and EHR. The Al-based screening tools provide easy
screening for DR, provide immediate feedback, and con-
nect patients with specialist care as needed. However, the
integration of Al-based screening tools in primary care
settings faces a significant challenge: physicians’ hesitancy
to adopt innovative technologies. Despite being at the
forefront of medical advancements, physicians are often
slower to adopt innovative technologies, particularly Al.
This phenomenon has been extensively studied using the
Technology Acceptance Model, consistently highlighting
two critical factors influencing adoption: perceived useful-
ness and ease of use [22,23]. While this initiative was not
designed to study clinician adoption of this technology, it is
also essential to consider other challenges faced by primary
care physicians and ophthalmologists.

The burden of care placed on primary care physicians
(PCPs) and ophthalmologists in the United States is high-
lighted by several critical issues, including high burnout
rates, administrative burdens, workforce shortages, and
underinvestment in primary care in general [24].
According to research published in 2024, 50% of PCPs
and 37.8% of ophthalmologists reported experiencing
burnout, compared to 42% in 2018 and 48% in 2023,
respectively [24,25]. Key contributing factors to burnout
among ophthalmologists include low work control and
insufficient time allocated for necessary documentation
tasks. However, for Al-based DR screening to gain traction
among PCPs, it must not add to the burdens of their
practice while demonstrating clear benefits to patient
care. Conversely, ophthalmologists will benefit from
a decrease in the screening burden for patients where
screening is not warranted.

Implementing Al-based DR screening in primary care
settings offers advantages that can significantly improve
patient care and practice efficiency. Automated systems
can integrate into existing workflows, generating reports
directly into electronic health records. This streamlined
process enhances efficiency and facilitates improved
patient communication, as easily generated reports enable
PCPs to discuss eye health with patients more effectively.
The ease of use and instant readout of screening results
provide immediate feedback, enabling timely interventions
and enhancing patient education opportunities.
Furthermore, Al-based cameras present a cost-effective
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alternative to traditional screening methods, making com-
prehensive eye care more accessible and economically
viable for primary care practices and patients.

To encourage PCP buy-in and overcome adoption bar-
riers for Al-based DR screening, a multifaceted approach is
essential. Comprehensive education forms the foundation
of this strategy, providing in-depth training on AI's impact
on healthcare, including its rationale, benefits, and ethical
considerations. This educational effort should be comple-
mented by comparative analyses highlighting the improved
outcomes and efficiency of Al-based retinal screening tools
compared to standard care screening. Addressing privacy
concerns is crucial, with focused training on AI systems’
reliability, accuracy, and data security measures to alleviate
concerns about patient privacy.

Studies comparing Al-based and manual clinician
screening for DR provide valuable insights into efficiency,
sensitivity, and practical outcomes. A study conducted in
India evaluated a deep-learning algorithm alongside man-
ual grading by trained clinicians and found the AI’s per-
formance to be on par with or superior to manual methods
[26]. Several studies have documented the high sensitivity
and specificity of Al-diagnostic retinal devices [17,18].
These results suggest that AI can match clinician accuracy
in detecting referable DR, with the added benefits of speed
and scalability, which are particularly useful in high-
demand settings where physician availability is limited.

Another study analysing the outcomes of Al screening in
a U.S. telemedicine setting showed that Al screening could
effectively identify cases needing referral, achieving a triage
function that expedited care pathways [27]. This study found
that Al-based systems also increased follow-up rates for DR-
positive patients, likely due to faster reporting and stream-
lined workflows compared to traditional teleretinal pro-
grammes. These findings collectively indicate that AI not
only supports manual efforts but may also increase screening
efficiency and access to care in underserved or high-need
areas, effectively complementing the role of human clini-
cians while maintaining high diagnostic standards.

These comparisons highlight AT’s potential to relieve
workload pressure on healthcare providers and
enhance early intervention strategies, a critical compo-
nent in managing the growing global DR burden. This
synergy of Al and clinician-led care enhances the qual-
ity of care by combining human expertise with the
consistency and speed of automated analysis.

Assumptions and Limitations

Important limitations of this initiative and its evaluation
should be acknowledged. First, while the programme
shows promising initial results, we lack overall long-term
outcome data from all five systems. We did not collect
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information on how often screening offers were declined
and why screening may have been deferred/declined when
offered. Additionally, we did not collect data on patient
satisfaction or compliance with referrals, making it difficult
to assess the initiative’s impact across different patient popu-
lations. It is the intention of the programme developers to
measure the value of an actual person vs. an electronic
referral for specialist care in future iterations of this initiative.

From an implementation perspective, our analysis
would benefit from a more detailed examination of
resource requirements, failed implementation attempts,
and specific challenges encountered across different prac-
tice settings. The financial sustainability of the programme
beyond the initial grant funding remains uncertain, as we
did not conduct a formal cost-effectiveness analysis or
thoroughly examine reimbursement challenges. Future
iterations of this initiative would benefit from addressing
these gaps through more robust data collection and analy-
sis, particularly focusing on patient-centred outcomes,
implementation challenges, and financial viability in dif-
ferent healthcare settings.

Beyond the technical applications in DR screening,
Al plays a transformative role in continuing medical
education (CME) by personalising learning experiences,
enhancing data analytics, and facilitating real-time skill
development for healthcare professionals. Modern CME
platforms are leveraging Al to tailor educational content
based on individual learning preferences and perfor-
mance data, making CME more targeted and effective.
Al-powered systems analyse clinical data and identify
learning gaps, prompting timely educational interven-
tions. Additionally, advanced simulations using AI can
recreate complex patient scenarios, allowing healthcare
professionals to practice decision-making and proce-
dural skills in a safe, controlled environment. This inte-
gration of Al ensures that CME remains responsive to
the rapidly evolving medical landscape, equipping
healthcare professionals with the knowledge and skills
necessary to adapt to new technologies and treatment
methodologies efficiently [28,29].

Continuing education and open dialogue about Al in
healthcare will be essential in fostering acceptance of
these valuable tools. As the healthcare landscape evolves,
the integration of Al-based DR screening in primary
care practices warrants broader adoption to enhance
patient care and optimise healthcare resources [30].

Conclusion

In conclusion, our initiatives demonstrate that AI-based
screening for DR can be effectively implemented and
accepted in primary care practices, and it is a valid model

for improving diabetic eye care. We emphasise the value of
early intervention and multidisciplinary collaboration in
preventing vision loss among patients with diabetes.

The advancements in Al-enhanced healthcare have sig-
nificant implications for medical professionals and patients.
As Al becomes more integrated into healthcare, practi-
tioners must evolve their skill sets to interact with and
interpret Al-assisted diagnoses and treatments effectively.
This evolution will likely change traditional workflows,
potentially increasing efficiency and reducing the daily bur-
den on PCPs. However, it also requires medical professionals
to navigate new ethical considerations, such as data privacy
and algorithmic bias. Financial challenges, such as limited
budgets, may persist as Al becomes more prevalent in
healthcare. PCPs will need to stay informed about evolving
resource allocation to advocate for increased Al utilisation
within their practices. This shift, while challenging, has the
potential to significantly improve efficiency, patient care,
and outcomes, offering hope for the future of healthcare.

Continuous learning, as provided in our initiative, will
become even more crucial as Al technology rapidly evolves,
costs decrease, and implementation of Al becomes more
widespread in clinical practice. While AT may manage
routine tasks, the importance of human empathy and
complex decision-making in patient care will likely
increase, reshaping the nature of healthcare professional-
patient interactions. As Eric Topol suggests, the Al revolu-
tion may allow medicine to become more human by free-
ing healthcare workers from administrative tasks, enabling
them to focus on providing the empathy many patients
expect [31].

Disclosure Statement

No potential conflict of interest was reported by the author(s).

Funding

The initiatives described in this paper were supported by
unrestricted  educational  grants from  Regeneron
Pharmaceuticals.

References

[1] CDC. Vision and eye health surveillance syttem.
Available from: https://www.cdc.gov/vision-health-
data/prevalence-estimates/dr-prevalence.html

[2] Bonavitacola J. Prevalence of Eye Disease Related to
Diabetes Remains High in United States. Available
from: https://www.ajmc.com/view/prevalence-of-eye-dis
ease-related-to-diabetes-remains-high-in-united-states

[3] American Academy of Ophthalmology. Diabetic retino-
pathy: screening, treatment, and trends. Published 2024
Jan 1. Available from: https://www.aao.org/eyenet/arti
cle/diabetic-retinopathy-screening-treatment-trends


https://www.cdc.gov/vision-health-data/prevalence-estimates/dr-prevalence.html
https://www.cdc.gov/vision-health-data/prevalence-estimates/dr-prevalence.html
https://www.ajmc.com/view/prevalence-of-eye-disease-related-to-diabetes-remains-high-in-united-states
https://www.ajmc.com/view/prevalence-of-eye-disease-related-to-diabetes-remains-high-in-united-states
https://www.aao.org/eyenet/article/diabetic-retinopathy-screening-treatment-trends
https://www.aao.org/eyenet/article/diabetic-retinopathy-screening-treatment-trends

(4]

(5]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

Permanente Medicine. Permanente medicine in action.
Published 2023 June 23. Available from: https://doctor
satkaisertpmg.com/2023/06/23/easing-barriers-to-dia
betic-retinopathy-screening/

Kuo J, Liu JC, Gibson E, et al. Factors associated with
adherence to screening guidelines for diabetic retinopa-
thy among low-income metropolitan patients. Mo Med.
2020 May-Jun;117(3):258-264. PMID: 32636560,
PMCID: PMC7302017.

Retinal physician. Updates in the diabetic retinopathy
screening landscape. Published 2023 Oct 1. Available from:
https://www.retinalphysician.com/issues/2023/october/
updates-in-the-diabetic-retinopathy-screening-landscape/
Flaxel CJ, Adelman RA, Bailey ST, et al. Diabetic retino-
pathy preferred practice pattern®. Ophthalmology.
2020;127(1):P66-P145. doi: 10.1016/j.0phtha.2019.09.025
American Diabetes Association Professional Practice
Committee, ElSayed NA, Aleppo G, et al. Retinopathy,
neuropathy, and foot care: standards of care in diabetes
—2024. Diabetes Care. 2024;47(Supplement_1):5231-
S243. doi: 10.2337/dc24-S012

Bhavsar ARDiabetic Retinopathy Guidelines.Available
from:https://emedicine.medscape.com/article/1225122-
guidelines

World Health Organization Regional Office for Europe.
Diabetic retinopathy screening in the WHO European
region: current situation (2021). A survey of profes-
sional associations and key informants. Preliminary
findings for consultation. 2021. LINK.

Schmidt-Erfurth U,Garcia-Arumi ], Bandello F. Guidelines
for the management of diabetic macular edema by the
European society of retina specialists (EURETINA).
Ophthalmologica. 2017 [cited 2017 Apr 20] 237
(4):185-222. https://euretina.org/resource/guidelines-for-
the-management-of-diabetic-macular-edema-by-the-eur
opean-society-of-retina-specialists-euretina/. doi: 10.1159/
000458539

Lundeen EA, Burke-Conte Z, Rein DB, et al. Prevalence
of diabetic retinopathy in the US in 2021. JAMA
Ophthalmol.  2023;141(8):747-754.  doi:  10.1001/
jamaophthalmol.2023.2289

Wong TY, Sun J, Kawasaki R, et al. Global prevalence of
diabetic retinopathy and projections for 2045. Invest
Ophthalmol Visual Sci (IOVS). 2023;64(5):21-33.

Fong DS, Etminan M, Bourne R, et al. The diabetic
retinopathy pandemic: evolving global strategies. Invest
Ophthalmol Visual Sci (IOVS). 2023;64(2):14-28.
Welch A. Diabetic retinopathy: screening, treatment,
and trends. EyeNet Magazine. 2024 Jan. Accessed on
the AAO website on 6 November 2024.

Lee KJ. Autonomous diabetic retinopathy screening sys-
tem gains FDA approval. News Am Acad Ophthalmol.
2020 Aug 6. https://www.aao.org/education/headline/
autonomous-diabetic-retinopathy-screening-system-g
FDA permits marketing of artificial intelligence-based
device to detect certain diabetes-related eye problems.
Available from: https://www.fda.gov/news-events/press-
announcements/fda-permits-marketing-artificial-intelli
gence-based-device-detect-certain-diabetes-related-eye
Abramoff MD, Lavin PT, Birch M, et al. Pivotal trial of
an autonomous ai-based diagnostic system for detection

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

JOURNAL OF CME (&) 7

of diabetic retinopathy in primary care offices. NPJ Digit
Med. 2018;1(1):39. doi: 10.1038/s41746-018-0040-6
Vakharia P. Artificial intelligence for the screening of
diabetic retinopathy. Retinal Physician. 2022 Nov 1;19
(November/December 2022):20-22.

Grzybowski A, Brona P. Analysis and comparison of
two artificial intelligence diabetic retinopathy screening
algorithms in a pilot study: IDx-DR and Retinalyze.
J Clin Med. 2021 May 27;10(11):2352. doi: 10.3390/
jem10112352 PMID: 34071990; PMCID: PMC8199438.
Moore DE, Green ]S, Gallis HA. Achieving desired
results and improved outcomes: integrating planning
and assessment throughout learning activities.
J] Continuing Educ Health Professions. 2009;29
(1):1-15. doi: 10.1002/chp.20001

Yarbrough AK, Smith TB. Technology acceptance
among physicians: a new take on TAM. Med Care Res
Rev. 2007  Dec;64(6):650-672.  doi:  10.1177/
1077558707305942 Epub 2007 Aug 23. PMID:
17717378. https://pubmed.ncbi.nlm.nih.gov/17717378/.
Rahimi B, Nadri H, Lotfnezhad Afshar H, et al. A systematic
review of the technology acceptance model in health
informatics. Appl Clin Inform. 2018 Jul;9(3):604-634. doi:
10.1055/s-0038-1668091 Epub 2018 Aug 15. PMID:
30112741; PMCID: PMC6094026. https://www.ncbi.nlm.
nih.gov/pmc/articles/PMC6094026/.

Sedhom JA, Patnaik JL, McCourt EA, et al. Physician
burnout in ophthalmology: US survey. ] Cataract
Refract Surg. 2022 Jun 1;48(6):723-729. doi: 10.1097/j.
jcrs.0000000000000837 PMID: 34596630.

Quigley DD, Slaughter ME, Qureshi N, et al. Associations
of primary care provider burnout with quality improve-
ment, patient experience measurement, clinic culture,
and job satisfaction. ] Gen Intern Med. 2024;39
(9):1567-1574. doi: 10.1007/s11606-024-08633-w
Gulshan V, Rajan RP, Widner K, et al. Performance of a
deep-learning algorithm vs manual grading for detect-
ing diabetic retinopathy in India. JAMA Ophthalmol.

2019;137(9):987-993.  doi:  10.1001/jamaophthalmol.
2019.2004

Mehra AA, Softing A, Guner MK, et al. Diabetic retino-
pathy  telemedicine  outcomes  with  artificial

intelligence-based image analysis, reflex dilation, and
image overread. Am ] Ophthalmol. 2022;245:10-16.
doi: 10.1016/j.aj0.2022.08.008

Acharya V, Padhan P, Bahinipati J, et al. Artificial
intelligence in medical education. ] Integr Med Res.
2023 Jul-Sep;1(3):87-91. doi: 10.4103/jimr.jimr_17_23
Peace M. Role of Al in continuous medical education:
enhancing learning and professional development.
LinkedIn. 2023 Nov 20. Available from: https://www.
linkedin.com/pulse/role-ai-continuous-medical-educa
tion-enhancing-learning-mazen-peace-icfwe

AlQudah AA, Al-Emran M, Shaalan K, et al
Technology acceptance in healthcare: a systematic
review. Appl Sci. 2021;11(22):10537. doi: 10.3390/
app112210537

Topol E. Deep medicine: how artificial intelligence can
make healthcare human again. New York: Basic Books;
2019.


https://doctorsatkaisertpmg.com/2023/06/23/easing-barriers-to-diabetic-retinopathy-screening/
https://doctorsatkaisertpmg.com/2023/06/23/easing-barriers-to-diabetic-retinopathy-screening/
https://doctorsatkaisertpmg.com/2023/06/23/easing-barriers-to-diabetic-retinopathy-screening/
https://www.retinalphysician.com/issues/2023/october/updates-in-the-diabetic-retinopathy-screening-landscape/
https://www.retinalphysician.com/issues/2023/october/updates-in-the-diabetic-retinopathy-screening-landscape/
https://doi.org/10.1016/j.ophtha.2019.09.025
https://doi.org/10.2337/dc24-S012
https://emedicine.medscape.com/article/1225122-guidelines
https://emedicine.medscape.com/article/1225122-guidelines
https://euretina.org/resource/guidelines-for-the-management-of-diabetic-macular-edema-by-the-european-society-of-retina-specialists-euretina/
https://euretina.org/resource/guidelines-for-the-management-of-diabetic-macular-edema-by-the-european-society-of-retina-specialists-euretina/
https://euretina.org/resource/guidelines-for-the-management-of-diabetic-macular-edema-by-the-european-society-of-retina-specialists-euretina/
https://doi.org/10.1159/000458539
https://doi.org/10.1159/000458539
https://doi.org/10.1001/jamaophthalmol.2023.2289
https://doi.org/10.1001/jamaophthalmol.2023.2289
https://www.aao.org/education/headline/autonomous-diabetic-retinopathy-screening-system-g
https://www.aao.org/education/headline/autonomous-diabetic-retinopathy-screening-system-g
https://www.fda.gov/news-events/press-announcements/fda-permits-marketing-artificial-intelligence-based-device-detect-certain-diabetes-related-eye
https://www.fda.gov/news-events/press-announcements/fda-permits-marketing-artificial-intelligence-based-device-detect-certain-diabetes-related-eye
https://www.fda.gov/news-events/press-announcements/fda-permits-marketing-artificial-intelligence-based-device-detect-certain-diabetes-related-eye
https://doi.org/10.1038/s41746-018-0040-6
https://doi.org/10.3390/jcm10112352
https://doi.org/10.3390/jcm10112352
https://doi.org/10.1002/chp.20001
https://doi.org/10.1177/1077558707305942
https://doi.org/10.1177/1077558707305942
https://pubmed.ncbi.nlm.nih.gov/17717378/
https://doi.org/10.1055/s-0038-1668091
https://doi.org/10.1055/s-0038-1668091
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6094026/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6094026/
https://doi.org/10.1097/j.jcrs.0000000000000837
https://doi.org/10.1097/j.jcrs.0000000000000837
https://doi.org/10.1007/s11606-024-08633-w
https://doi.org/10.1001/jamaophthalmol.2019.2004
https://doi.org/10.1001/jamaophthalmol.2019.2004
https://doi.org/10.1016/j.ajo.2022.08.008
https://doi.org/10.4103/jimr.jimr_17_23
https://www.linkedin.com/pulse/role-ai-continuous-medical-education-enhancing-learning-mazen-peace-icfwe
https://www.linkedin.com/pulse/role-ai-continuous-medical-education-enhancing-learning-mazen-peace-icfwe
https://www.linkedin.com/pulse/role-ai-continuous-medical-education-enhancing-learning-mazen-peace-icfwe
https://doi.org/10.3390/app112210537
https://doi.org/10.3390/app112210537

	Abstract
	Introduction to AI in Medicine
	Diabetic Retinopathy
	AI-Based Retinal Screening Tools Currently Available
	The Saving Sight Programs
	Methods

	Results
	Education
	Screening
	Claims and Electronic Health Record (EHR) Data

	Discussion
	Assumptions and Limitations
	Conclusion
	Disclosure Statement
	Funding
	References

