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Glaucoma is a main cause of irreversible blindness, with the difficulty in identifying
a large number of undiagnosed patients at early stages. Artificial intelligence (AI) has
fostered new breakthroughs in automated screening for glaucoma. Recent years, large
amounts of studies have been conducted to employ Al in screening and diagnosis of

glaucoma in China, which demonstrates great performance in the procedure. It is
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expected to revolutionize the current management process of diseases and prevent
visual ailments, while practical challenges should also be taken into account.
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Introduction

Glaucoma is a main cause of irreversible blindness, which is
characterized by structural changes in the optic nerve head, death
of retinal ganglion cell and loss of visual acuity, affecting estimated
64.3 million patients aged from 40 to 80 years worldwide [1,2].
Glaucoma meets most of the criteria for screening. First, most
cases of chronic glaucoma may be asymptomatic at early stages,
and the majority ofirre versible loss of vision can be prevented
by timely diagnosis and treatment [3]. Next, the screening test
(retinal photography) is simple, safe and validated. Last but not
least, glaucoma has become an important public health problem.
Screening for glaucoma has been recommended by many countries
and international community’s [4]. Artificial intelligence (Al) has
fostered new breakthroughs in automated screening and diagnosis
for glaucoma. Implementation of Al in ophthalmic images,
including fund us photographs and visual fields, has been proved
to be featured by high accuracy, sensitivity, and specificity of over
90% [5]. It is believed that Al may serve as a potential alternative
to ophthalmologists and trained human graders in the screening of
glaucoma.

In China, the prevalence of glaucoma is about 2.6% in people
over 40 years old and increases with age, whose blindness rate

is 30% [6]. Different from other countries, Features of vast

population, uneven quality of health care and high proportion of
open-angle glaucoma increase the difficulty of screening in China.
A considerable amount of research has been conducted to employ
Al in the screening of glaucoma. In 2018, Li et al. [7] Developed a
deep learning system for detecting glaucomatous optic neuropathy
which outperformed ophthalmologists. In 2019, Beijing Tongren
Hospital and Beijing Institute of Ophthalmology developed a deep
learning algorithm for automatically detecting glaucomatous optic
nerve changes in fundus images [8]. It showed the sensitivity of
96.1% and specificity of 97.1% by assessment, and a prediction
visualization test was performed to better understand the decision-
making process [9]. Moreover, Beijing Tongren Hospital also
developed the first screening product for glaucoma in China by
cooperating with Tencent Medical Health, with an accuracy rate of
more than 95%. This product has been launched on linesince June
2019.

Strengths of these studies are clear. Integrating Al well into
glaucoma practices is expected to revolutionize the current
management process of diseases and prevent visual ailments,
thereby alleviating various social burdens in China. However,
several challenges exist in adoption of such systems for clinical
translation and utility in glaucoma screening programs. First, there
are limitations in present studies, which have been acknowledged
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by many researchers. For example, it remains unknown that
what the exact mechanism is for Al to evaluate features and make
predictions. Moreover, fundus images alone is not aguaranteed
sign of glaucoma and the evaluation of glaucomatous optic nerve
changes is highly subjective, especially in diagnosing glaucoma in
earlier stages. Another limitation is that most systems lack inability
to detect other important eye conditions, especially high myopia,
which is the most common reason for false-negative and false-
positive in both human graders and Al. Thus a more developed and
integrated system is necessary to improve screening applications
in China.

The second important challenge to use Al is that the application
andvalidation oftheseadvanced methodsinthereal-world screening
setting need additional investigations to bolster its support. In
consideration of the non uniform distribution of population and
differences in prevalence around China, it is important to compare
the performance of Al in populations of different prevalence of
glaucoma. In addition, shooting quality and diagnosis ability are
inconsistent even in higher-level hospitals across China, especially
in economically underdeveloped regions. It will be the first and
immediate barrier to broad implementation of Al applications in
China. The third challenge is about how to fit Al well into the health
care system, and whether this procedure has cost-effectiveness.
At present, most scenes accepting applications are hospitals with
relevant backward medical resources and primary care clinics.
However, to what extent should anophthalmologist or optometrist
trust the AI outcome? In low-resource settings, like western
regions, where professional ophthalmologists are in deeply need,
what should we suggest the individuals with suspected glaucoma
to get further confirmation? A fundamental approach to solve the
problem might be to balance the distribution of medical resources
around the country.

The forth challenge is about how to avoid doctor-patient
conflicts in primary medical sites. According to the Ministry of
Health of the People’s Republic of China (China Annual of Sanitation,
2017), over the last twenty years, conflicts between patients,
families and doctors have been escalatingin China, with growing
22.9% annually. Patients show a lack of trust in professional
authorities of primary health care providers, and hesitanceto give
full control of their bodies to doctors. Accordingly, it is welcomed to
integrate Al into the health care systemtimely and effectively, while
the practical challenges should also be taken into account. Further

benefits will inevitably come from the use of Al with digital images
and multiple other orthogonal datasets, such as cardiovascular and
genomic data, which will enhance the value of data utilization for
the health care system.
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