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Ensuring that glaucoma clinical decision support meets the needs

of providers and patients
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Glaucoma is an optic neurodegenerative disease and is the
leading cause of blindness in the world after cataracts (1).
Prompt detection and effective management are essential, as
progression of this disease may lead to irreversible blindness.
Glaucoma care is multi-faceted, which can make adequate
management of glaucoma challenging. Holistic glaucoma
management involves seamlessly integrating information
obtained from the patient history, the ocular exam, diagnostic
studies, as well as several different imaging modalities (2).
Additionally, as treatments for glaucoma continue to progress,
the clinician must stay up to date with relevant research and
current practices regarding glaucoma therapy. Compiling and
considering all the available data in relation to one patient’s
treatment plan can be a taxing and time-consuming process.
In this era of rapid technological progression, clinical decision
support (CDS) and machine learning could be a solution to
several of the issues faced in glaucoma care today (3).

CDS systems are digital aids used to improve practitioner’s
individualized clinical decision making (4). CDS systems
have already been successfully adopted in the management
of multiple conditions from diabetes, sepsis, acute
respiratory distress syndrome, hyperglycemia to neonatal
hyperbilirubinemia (5-9). An intuitive and accessible interface
is necessary for an effective CDS system. A well-planned
and executed CDS system has the potential to be a highly
beneficial tool for practitioners in the treatment of glaucoma.

In the article, “Defining functional requirements for
a patient-centric computerized glaucoma treatment and
care ecosystem”, Goldmann et 4/. propose a potential CDS
system that could be integrated into glaucoma care (10).
This study lays down the necessary requirements for
a digital healthcare tool that uses artificial intelligence
(AI) to enhance glaucoma care with a goal of improving
efficacy and patient satisfaction. This article identifies
the biomedical, quality of life, and health status outcome
requirements needed to develop an Al algorithm that is not
only effective, but patient centered. Such a CDS system
recognizes the importance of focusing on patient quality of
life rather than just improving management of the disease
alone. The article suggests a potential framework necessary
for a glaucoma support engine which could be developed
in the next 5-20 years. Although this venture would be
expensive and require a large investment, Goldmann and
colleagues indicate that the cost of development would be
offset due to less overtreatment, less overdiagnosis, fewer
provider visits, and more optimal outcomes for patients (10).
Goldmann concludes that machine learning and CDS in
glaucoma could help improve patient quality of life, provide
more personalized care, and simplify glaucoma diagnosis
and decision making for providers.

CDS systems have the potential to improve glaucoma
care. However, many CDS systems are not actually used
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in practice even though they have been shown to improve
patient outcomes (11). CDS systems that increase the
burden of use, and therefore do not integrate seamlessly
into clinical workflow, are less likely to be utilized (11).
The use of user-centered design would lead to an
intuitive and efficient system, increasing the likelihood of
incorporation. User-centered design understands the users,
tasks and environment and works to meet those needs (12).
Furthermore, the system is continuously evaluated with
the users to implement quality improvement throughout
the design process (12). The care ecosystem described by
Goldmann appropriately uses a human-centered approach
to addressing functional requirements.

As the authors addressed, a large investment is needed
to develop such an expansive digital healthcare tool. Due to
this large investment, returns will need to be made and this
falls upon the customers (the clinics). Will these systems be
beneficial enough for clinics to justify their cost? Interest
and willingness to pay are important factors to consider in
the design process.

Creating an all-encompassing glaucoma care tool is no
small undertaking. The proposal outlined in the article
represents one possible path towards creating solutions
to the challenges faced in glaucoma care today. A well-
designed CDS systems would undoubtedly be beneficial to
both clinicians and patients. In one study of 105 clinicians,
88.6% were either definitely or probably interested in
using CDS for glaucoma, which suggests that a clinical tool
could help overcome cognitive limitations of overburdened
clinicians (13,14). The use of machine learning is already
being applied and evaluated within the realm of glaucoma
treatment with some success. One study investigated the
efficacy of predicting eyes at risk for glaucoma using an
initial visual field test (15). Another relevant study evaluated
Al’s ability to predict the likelihood of the necessity for
surgical intervention in glaucoma using systemic data (16).
Although these studies offer encouraging results, they do
not examine all the factors that should be considered when
treating glaucoma. The framework for a CDS system
as described by Goldmann, aims to approach glaucoma
care from all sides of the disease through considering all
treatment and management strategies.

With the implementation of CDS in glaucoma care it will
be critical to ensure careful evaluation of the CDS systems
and rules (4). CDS systems need to be rigorously evaluated
before and after implementation. Continuous evaluation of
CDS systems is especially important when applied to new
patient populations (4). This is because, generalizability of
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a CDS system is highly dependent on the data from which
it is pulled. For example, results from a tertiary medical
center may not be applicable to rural patients. Also, the
creation of an interoperable CDS tool across different
electronic health records (EHRs) is imperative to successful
integration. An interoperable, standards-based platform
already exists and can be used for CDS systems (17). This
platform can be used itself, or as a model, to allow for
operability across different settings and sites. Clearance or
approval from regulatory agencies such as the Food and
Drug Administration in the United States is key to ensure
that CDS systems maximize returns for patient care and to
make them appealing to all clinicians. Further research on
CDS systems and incremental iterations will help identify
and address their shortcomings and increase the likelihood
of obtaining approval from regulatory agencies.

As we consider the barriers faced in glaucoma care
today, CDS offers a promising solution to ease the burden
on clinicians and provide better care to patients. Machine
learning and CDS have been successfully applied in the
management of many different diseases. Several studies have
considered the application of CDS in certain diagnostic
aspects of glaucoma, however, universal tools capable of
considering all necessary features in the management of
this disease are currently lacking (3,4). There is a great
need for this type of technology to assist medical decision
making in glaucoma care and therefore, effort and resources
should be allocated towards its development. The CDS
system framework as proposed by Goldmann could become
an indispensable tool in the hands of providers if it can be
successfully integrated into clinician workflow. However,
successful integration will take time and these systems should
continue to be researched and be carefully monitored before
being universally accepted in the management of glaucoma.
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