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Abstract

More than half-a-billion individuals are projected to have diabetes by 2030, with the greatest increase in developing
nations. Southeast Asian countries comprise a substantial proportion of this population and will need to prepare for both
the rise in diabetes cases and the accompanying increase in diabetes related complications, most commonly diabetic
retinopathy. Ocular telehealth programs utilizing retinal imaging for diabetic retinopathy have been established as an
effective means to prevent visual loss due to diabetic retinal disease across multiple populations and in various settings.
An additional value of ocular telehealth programs is their ability to integrate a multidisciplinary approach to diabetes eye
care that incorporates patient education and fosters collaboration among multiple specialties. A program that provides a
systematic and organized approach in delivering diabetes eye care is critically needed to successfully address this

critical emerging health issue in this region of the world.
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The estimated number of people with diabetes will likely
exceed half a billion by 2030.! This projection is higher
than all prior estimates and the greatest increase will occur
in developing countries. Southeast Asian countries contain
a substantial proportion of this population and will need
to prepare for this emerging epidemic. As has been
previously observed, the rise in diabetes will be associated
with an increase in the incidence of diabetic complications,
including those of the kidney, nerve and, most commonly,
the retina.? In the working age population, diabetic retinal
complications are one of the leading causes of visual
impairment. (Figure 1) However, visual loss from diabetic
retinal complications is largely preventable with early
detection, careful follow-up and timely treatment.’> Early
detection is critical since it allows the identification of
patients at risk for visual loss and access to appropriate
levels of care. An approach that has been largely espoused
as a successful and cost effective means to achieve
expanded and early access to diabetes eye care is the use
of telemedicine.* The American Telemedicine Association
defines telemedicine as “the use of medical information
exchanged from one site to another via electronic
communications to improve patients' health status.”> The
closely associated term, "telehealth,” is often used to
encompass a broader definition of remote healthcare that
does not always involve clinical services.> Evidence based
telehealth guidelines for diabetic retinopathy have been
published to provide a framework for the establishment of
programs in various settings.®
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Studies countries and populations

demonstrate that the prevalence of blindness and visual

across multiple
impairment among patients with diabetes is lowest among
populations with a national program that provides retinal
patients with diabetes.”!° The
implementation of national coverage for universal retinal

evaluation for all

evaluation of all patients with diabetes mellitus has been
shown to reduce the incidence of blindness among
patients with diabetes by as much as 95%.>!" Recent
estimates in the United States have reported only 30-60%
adherence nationally with the recommended rates of
retinal evaluation for diabetic retinopathy.'>'* Despite
many years of widely available and promulgated
guidelines recommending yearly eye examinations for
patients with diabetes,'* a large proportion of patients
with diabetes do not receive annual exams in the United
States.’?!51¢ Studies conducted in Southeast Asian have
shown that the utilization of eye care services even in
urban areas is staggeringly low, with an estimated 84% not
receiving recommended eye
examination.” This rate is likely lower in rural and

the minimum annual

underserved regions where access to general medical
services is a primary concern.

Diabetic retinopathy is associated with significant personal
and socioeconomic burdens, but is an effectively treatable
disease. Firm adherence to evidence-based standards of
care is an essential and well proven approach to avoid
preventable vision loss due to diabetic retinopathy.
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Diabetic retinopathy is readily diagnosed by appropriate
retinal examination. Retinal imaging has been an
established method for determining the presence and
severity of diabetic retinopathy in clinical trials for
decades.'®?! Digital retinal imaging as part of an ocular
telehealth program has been shown to
surveillance and case identification rate

increase
with a

proportional increase in the number of laser treatments
and subsequent preservation of vision and prevention of
visual loss.?223

Figure 1. Retinal images of patients with diabetes. (A)
Retina with no apparent diabetic retinopathy; (B) Severe
traction retinal detachments; (C) Diabetic macular edema;
(D) Preretinal and vitreous hemorrhage. Images B, C and
D depict the three primary causes of visual loss due to
diabetic retinal disease

The diagnosis and management of the retinal
complications of diabetes begin with classification of the
disease based upon the presence, location and degree of
specific retinal lesions. This determination of the presence
and stage of diabetic retinopathy provides the basis for
increasing access to evidence-based patient care and the
ability to prevent visual loss. According to the World
Health Organization (WHO), telehealth programs are
“designed to integrate telecommunications systems into
the practice of protecting and promoting health,” while
telemedicine programs are “designed to integrate
telecommunications into diagnostic and therapeutic
intervention for the practice of curative medicine.” Ocular
telehealth and telemedicine programs have the potential of
delivering high quality, high value, evidence-based eye
care to those with no or limited access to specialty care.
Such programs can also provide enhanced and more
efficient care even to those with more available ocular
care. Telehealth programs can also establish and enforce
quality of care guidelines by linking to national clinical
trial scientific data; offering education modules to
healthcare professionals, patients, and communities; and
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facilitating recruitment for clinical trials. The American
Diabetes Association recognized the value of fundus
imaging in its 2012 Clinical Practice Recommendations for
diabetic retinopathy, noting that “High-quality fundus
photographs can detect most clinically significant diabetic
retinopathy. Interpretation of images should be performed
by a trained eye care provider.”* The American Diabetes
Association,* the American Academy of Ophthalmology,?*
and the American Optometric Association? generally
recommend that people with diabetes mellitus undergo at
minimum an annual retinal evaluation to determine the
presence and severity of diabetic retinopathy and diabetic
macular edema, beginning within 3-5 years of onset for
type 1 diabetes* and wupon diagnosis for type 2
diabetes.?”?® The retinal evaluation has traditionally been
performed by eye doctors through dilated pupils, with or
without conventional fundus photography. However, due
to limited access, less than optimal use of resources, and
other factors, this method has consistently failed to
provide the accepted standard of care to approximately
half the population with diabetes, resulting in avoidable
vision loss and medical costs. Notably, this failure crosses
all geographic, demographic, and socioeconomic patient
categories. The development of digital retinal imaging
technology has created an opportunity to increase the rate
of retinal evaluation for diabetic retinopathy and has been
shown to be effective and efficient across a wide range of
populations and geographic locales. The technology
enables the acquisition of digital retinal images in a
primary care provider’s (PCP) or endocrinologist’s office.
Images are then transmitted electronically to a remote site
for evaluation and an expert interpretation. The sensitivity
and specificity of digital retinal imaging performed
through a validated digital retinal imaging system for
detection and diagnosis of diabetic retinopathy are
comparable to clinical retinal examination by eye care
professionals and dilated standard fundus photography.?-
3 In specific and clearly defined circumstances, validated
digital retinal imaging through an undilated pupil
evaluated by trained eye care providers can be used in lieu
of conventional photography  or
examination to document the presence and severity of
diabetic retinal disease.3%-323>

fundus retinal

Ocular Telemedicine Programs in Southeast Asia

Nearly 15 years ago, the Diabcare-Asia 1998 Study Group
reported that more than half of the diabetes population in
Asia is not adequately controlled.?* Subsequently,
Diabcare-Asia 2003 reported that despite more effective
and more available diabetes therapies, the patient
outcomes remain disappointing and suboptimal.?”
Correspondingly, the prevalence of diabetic microvascular
complications was higher in the patients with poor
control.

One of the first efforts for remote diabetic retinopathy
evaluation in Southeast Asia was reported in 2000 by Ian
Constable and colleagues from the Lions Eye Institute in
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Australia.® Widespread community-based examinations
were performed using hand-held portable fundus cameras
in Rural Western Australia and Surabaya, Indonesia. The
resolution of the imaging devices used is low as compared
to current systems but this program established the value
of digital imaging to extend reach for eye care services,
providing a powerful tool for ophthalmology health
records, teaching and research enhancing multi-specialty
collaboration. This approach to reaching into the
community has enormous potential for community
screening for diabetic retinopathy and other blinding eye
diseases. The ultimate goal of the program set forth by Dr.
Constable remains unmet. An inexpensive portable
imaging device that is validated in terms of sensitivity and
specificity of performance and is easy to use even by local
health workers, remains to be developed. With the
expansion of information technology and digital imaging,
the ability for image capture, image compression, image
transmission, data storage and computational analysis of
images has advanced substantially, potentially allowing
telemedicine programs to become more cost effective.
Currently, telemedicine programs for diabetic retinopathy
in Asia are present in Indonesia, Thailand, Singapore,
Malaysia and the Philippines. Although limited outcomes
and sustainability data are available, given the diversity in
the Southeast Asian region, these programs are potentially
suited to address the emergence of diabetic retinal disease
as the diabetic population grows.

Comprehensive Diabetes Care and Education

Although physician and patient knowledge of diabetic
retinal complications has increased as a result of global
informational campaigns, Indonesia,
Myanmar, Malaysia and Singapore have shown that
patient and physician awareness regarding appropriate
recommendations for care and patient awareness of the
presence of retinopathy are markedly inadequate.!7341
Tajunisah and colleagues conducted a prospective survey
to assess patient knowledge on the appropriate
recommendations for diabetes eye care.*! Over 43% of
patients did not know how frequently they should follow-
up with their eye care provider and over 72% did not
know what eye treatments were available. Over 80% of
patients with diabetic retinopathy identified on retinal
imaging were unaware of their disease.*® Across Southeast
Asia, approximately 50% to as high as 80% of patients do
not receive the recommended eye care.””*-4! Even in urban
areas, eye care utilization among diabetes patients remains
low and it is estimated that less than 20% of patients
receive the annual recommended eye examination.”

studies from

Although glycemic control and appropriate management
of co-existing medical conditions remains the cornerstone
of diabetes care, patient education and partnership with
health care providers play an increasingly important role.
Education regarding diabetic retinal complications may
ameliorate the unawareness of both patients and health
care providers. Addressing the emergence of diabetic
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retinal complications through a multidisciplinary
approach that includes the patient and health care
providers as partners in comprehensive diabetes care and
education is critical in preserving vision and reducing the
risk of vision loss from diabetes. These educational
strategies may be incorporated into telemedicine programs
that address both patient education and decision support
for health care providers.*Retinal imaging provides the
opportunity for universal application of evidence-based
diabetes eye care, focused, personal patient education, and
coordination of diabetes care.

Call to Action

Given the rapidly growing diabetic population in
Southeast Asia, over half of which is not achieving target
glycemic goals, it is estimated that diabetic retinal
complications will dramatically escalate and become the
leading cause of visual loss in these regions. Southeast
Asian countries are traditionally viewed as ethnically
diverse and geographically dispersed. Identification and
implementation of the available strategies and initiatives
that may be adopted in this setting to reduce the burden of
this emerging problem are greatly needed. Telemedicine
efforts may provide a uniquely suited means to unite these
disparate factors and enable the establishment of national
programs
treatment, with great promise to address this critical
emerging health issue in this region of the world
successfully.

for diabetic retinopathy surveillance and
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