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Vision impairment and blindness due to diabetic retinopathy 
(DR) can be effectively prevented by screening programs (1); 
such interventions are recommended by the World Health 
Organization (2) and are considered very cost-effective 
among all the interventions to manage diabetes and its 
complications (3). 

Traditionally, DR screening was accomplished by an 
individual’s retinal examination, performed annually by 
retinal specialists; however, with an estimated 537 million 
adults with diabetes in 2021 (4), such approach is not 
sustainable (5). Hence, in order to increase the coverage 
of screening programs, new alternatives have been 
proposed and implemented. The study “Performance of the 
AIDRScreening system in detecting diabetic retinopathy in the 
fundus photographs of Chinese patients: a prospective, multicenter, 
clinical study” from Dr. Yao Yang and collaborators, recently 
approved for publication at Annals of Translational Medicine, 
investigated an artificial intelligence (AI) system for the 
screening of DR in China (6), the country with the highest 
number of individuals with diabetes worldwide (4), where 
over 110 million patients need to be screened annually (6).  
In their well-conducted multicenter study, designed 
according to the STARD guidelines, the authors report 
a sensitivity of 86.72% (95% CI: 83.39–90.05%) and a 
specificity of 96.09% (95% CI: 94.14–97.54%) in the 
detection of referable DR. The accuracy was considered 
adequate by the Chinese regulatory authority, and the 
system is currently approved for use in China. 

Besides presenting data that support the use of a 
novel tool which allows automation of screening, with 
an enormous potential for large-scale implementation in 

a cost-effective manner, while alleviating the burden of 
screening on the specialized workforce and hence allowing 
the allocation of such personnel for the treatment of 
detected cases, the authors also discuss some fundamental 
issues related to the real-world deployment of a DR 
screening program, such as validation with multiple camera 
types. One of such issues is related to the evaluation of 
image quality: since the validated system was not designed 
to evaluate quality, real-world implementation would 
require trained operators to do so; the authors mention that a 
new version of the system can assess image quality, and this 
ability should be evaluated in further studies. Alternatively, 
a semi-automated strategy with quality assessment by the 
photographer could be proposed. 

Another real-world issue for the implementation of 
screening programs is related to the definition of a case. 
Although the authors have defined referable DR as DR equal 
to or worse than moderate non proliferative DR (6), diabetic 
macular edema (DME) is more common than proliferative 
DR and corresponds to the predominant cause of moderate 
or severe vision loss in patients with diabetes (7). Even 
though it is challenging to identify DME in bi-dimensional 
color fundus photographs, a valid alternative could be a semi-
automated strategy combined with a higher sensitivity (8), 
with or without telemedicine evaluation by specialists (9); a 
two-tiered evaluation involving the more expensive optical 
coherence tomography (OCT) machines could be advised 
only for those with suspected macular edema (8). Certainly, 
the scarcity of ophthalmic medical resources mentioned 
by the authors has to be taken into account in evaluating 
the trade-off between sensitivity and specificity (6); since 
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referrals incur costs for the patient and the health-care 
system (10), and since cost considerations are essential for 
the sustainability screening programmes, a formal economic 
evaluation would be warranted for the ideal calibrations of 
such operating points (9). 

The study conducted by Yao Yang and colleagues 
involved evaluating samples in multiple centers, thus 
bringing more representativity to the validation of the AI 
system; however, all three distinct geographic locations 
in China (Zhongshan, Beijing, and Wenzhou) correspond 
to areas where the Han ethnicity is predominant. Since 
China is a multi-ethnic country, even though the majority 
of its inhabitants belong to the Han ethnicity, it would 
be interesting if further studies could assess the system’s 
performance in ethnically diverse populations.

It has been discussed that, for the real-world deployment 
of AI systems in health, an adequate diagnostic accuracy is 
necessary but not sufficient: the clinical validation cannot 
be considered complete unless the system is fully integrated 
into clinical practice. The identification of referable DR 
is only the first step in the patient’s journey; ultimately, 
the successful implementation must be measured in terms 
of improvement of the population’s health (7). Even if a 
deep-learning system generated increased screenings and 
better referral adherence, access to subsequent specialty 
care might be unavailable within the current health-care  
infrastructure (7). There are fundamental questions related 
to the integration of AI within the clinical workflow which 
will demand further research, including evaluation of clinical 
outcomes, evaluating whether all patients referred were 
actually treated, the ability of the local health systems to 
accommodate the additional number of patients identified, 
and whether timely care was provided (5). Formal health 
economic studies should evaluate if automatic systems really 
allow more efficient resource allocation in comparison to a 
semiautomated approach, for example (7,11). 

Besides the availability of exams, obtaining adherence 
to screening and also to referral are additional challenges 
of screening initiatives. Along with AI, which has been 
reported to allow higher referral adherence from point-of-
care screening recommendations (10), other tools have been 
proposed to achieve higher coverage and adherence rates, 
even in settings where eyecare is readily available, such as 
telemedicine (12). Telemedicine protocols, besides having 
been proven cost-effective for this use case (13), are all the 
more remarkable in China considering its dimensions, the 
fact that the majority of patients at high risk live in rural 
areas (14), and the possibility of employing mobile units and 

portable retinal cameras (8). Furthermore, raising awareness 
about DR among patients and local health-care workers is 
essential for increased attendance and the overall success 
of screening initiatives (9). Moreover, it is important that 
healthcare personnel are familiarized with digital health 
concepts, and the same applies to the end users: patients 
ultimately will benefit from education on how digital tools 
can assist decision-making in healthcare (15,16). 

Even though recent advances have been occurring, DR 
screening is a large unmet need also among other countries 
where enormous contingents of individuals with diabetes 
dwell (4), as is the case of the United States, where less than 
half of such individuals adhere to eye screening guidelines 
(5,17), and also of other low to middle income countries, 
where the availability of screening programs and adherence 
rates are even lower (4,18-21). In this sense, the study by 
Yao Yang and collaborators is very relevant not only for the 
local setting, but on a global scale. 

Therefore, notwithstanding the enormous potential to 
alleviate the current burden on DR screening in China 
and possibly elsewhere, the author’s conclusion that the 
AI system is safe and effective still lacks the evaluation of 
further aspects within the clinical workflow; future studies 
on real-life outcomes remain necessary. Nevertheless, 
the study by Yao Yang and colleagues (6) is an important 
contribution, addressing a very urgent topic, as the diabetes 
epidemic is growing, and health systems are struggling 
globally to tackle blindness caused by diabetes. It is clear 
that telemedicine programs and automatic systems will 
surely play a role in harnessing the digital revolution in this 
field, increasing access in remote or underserved areas and 
maximizing outcomes in a cost-effective and sustainable 
manner.
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