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Abstract

Diabetic retinopathy (DR) is a leading cause of blindness among working-age adults worldwide. India is the diabetes capital
of the world and one in five adults is said to have diabetes in India. With the increase in diabetes, there is an increasing burden
of diabetic retinopathy (DR). All patients with diabetes have a risk of losing vision due to DR. The prevalence of diabetic
retinopathy is 12.5%; out of which, 4% are said to have vision-threatening diabetic retinopathy (VTDR) The early stages
of DR are symptomless, necessitating a proactive screening for an early detection of DR in all people with diabetes before
they develop VTDR. This is a position statement jointly developed by RSSDI (Research Society for the Study of Diabetes
in India) and VRSI (Vitreo Retinal Society of India) to provide guidelines for Physicians on DR screening in India. These
guidelines emphasize the need for regular DR screening of all people with diabetes. It is recommended that the Physicians
establish an effective DR screening model in their clinics, eg., a non-mydriatic fundus camera utilizing artificial intelligence
(AI) algorithms for fundus photography to identify referral or non-referral DR. This will facilitate early detection and timely
referral to an ophthalmologist thereby preventing VTDR. The need to create public awareness regarding blindness due to
DR and a collaboration between Physicians and ophthalmologists for the management of diabetes, opportunistic screening
of DR, and timely management of DR may play a crucial role in decreasing the burden of blindness secondary to diabetes.
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Introduction India [2]. Majority are said to have type-2 diabetes during
their working age impacting their work and family and caus-
ing an economic burden on the country.

Diabetes being a chronic disease has several associated

systemic complications including DR which affects the

India has 101 million people with diabetes, and these num-
bers are predicted to increase to 125 million by 2045 [1, 2].
It is estimated that one in five adults will have diabetes in
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vision. DR can be asymptomatic in the early stages, and
if not detected and managed on time, it may progress to
VTDR. The prevalence of diabetic retinopathy is 12.5%; out
of which, 4% are said to have VTDR [3]. In order to timely
identify patients with VTDR, we are required to actively
screen all the people with diabetes. This is a huge task in a
low-income country like ours where the resources are lim-
ited. Thus, there is a need for opportunistic screening for DR
done at Physician clinics, which are the first point of contact
for any patient with diabetes. Therefore Physicians can play
an extremely important role in spreading awareness regard-
ing various complications of diabetes including retinopathy
and also do an early screening for DR. This manuscript pro-
vides guidelines for DR screening by the Physicians. The
diagnosis of DR is possible with imaging and thus the vari-
ous models available to the Physicians to develop the facility
of DR screening in their own clinics are also highlighted.

Who are at risk of developing DR
and the timing of the first screening for DR?

Individuals with diabetes are at risk of developing diabetic
retinopathy (DR). The onset and progression of DR can be
influenced by the duration of diabetes. It is important to
note that people with type 2 diabetes may not be aware of
the exact duration of their condition. Therefore, it is rec-
ommended that individuals with type 2 diabetes undergo
screening for DR at the time of diagnosis.

According to the International Society of Pediatric and
adolescent diabetes (ISPAD) guidelines in type 1 diabetes, it
is recommended to start DR screening after 11 years of age
with 2-5 years of duration of diabetes This timeframe allows
for the identification of any early signs of retinopathy [4].

For women with known diabetes who are planning to
conceive, it is crucial to assess their risk of developing DR.
Therefore, it is recommended that they undergo their first
screening for DR prior to conception. Additionally, it is
advised for these women to have a follow-up screening dur-
ing the first trimester of pregnancy to monitor any changes
in their retinal health.

Why patients with diabetes have to be
screened for diabetic retinopathy?

Patients with diabetes should be screened for diabetic retin-
opathy (DR) for several important reasons. The SMART
India Study was conducted in 10 Indian States and one union
territory, involving over 6,000 patients with diabetes aged 40
years and above who had gradable retinal images. The study
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found that 12.5% of people with diabetes had any grade of
DR, and 4% had VTDR. This translates to approximately 3
million people in India who are at immediate risk of vision
loss due to DR [3].

Unfortunately, the early stages of DR are asymptomatic,
and once vision loss occurs, it is usually not completely
reversible. Therefore, it is crucial to screen for DR after
2-5 years of type-1 and at the time of diagnosis of diabetes
type-2, in order to detect it at an early stage and prevent the
development of VTDR.

Role of Physicians in DR screening

Physicians have a critical role in the sensitization and screen-
ing for DR as they are usually the first healthcare providers
that people with diabetes encounter. Physicians can play an
extremely important role in creating awareness of the risk
of vision loss due to DR. It needs to be highlighted that DR
being asymptomatic in early stages may progress silently
and thus the need for regular screening for DR. It is impor-
tant to educate the diabetics visiting the clinic of the Physi-
cians regarding the various complications of diabetes such as
heart failure, neuropathy, nephropathy including retinopathy
requiring regular screening to avoid permanent loss of vision
by putting up charts, providing patient education pamphlets
and having counselors in the clinic.

Patients being asymptomatic are reluctant to go to an
ophthalmologist for a preventive eye check-up when they
have good vision and go only when they start losing vision
secondary to VITDR [3]. Physician clinics can provide an
opportunistic screening for DR, just like how they would
do a blood investigation for their diabetic patients. This will
be a very important value addition to the services offered
to the patients. This will ensure that patients having DR
will be identified for an early referral and also will avoid
unnecessary visits to an ophthalmologist when eyes have no
evidence of DR. This will also help to reduce the unneces-
sary overload of patients with no DR being referred to an
ophthalmologist.

DR screening guidelines for a Physician

It is important for Physicians to be aware of the screening
guidelines for DR. Any patient with diabetes should undergo
at least one eye exam every year irrespective of the glycemic
control and the duration of diabetes [4]. The DR screen-
ing guidelines depend on the type of diabetes and the stage
of DR at the time of screening (Table 1). This is based on
the International clinical DR and diabetic macular edema
(DME) severity scale [5]. However, the screening interval
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Table 1 Diabetic retinopathy screening guidelines for a Physician

Type 1 diabetes mellitus
Type 2 diabetes mellitus
Pregnancy in patients with diabetes mellitus

Initial eye examination recommended 5 years following diagnosis of type 1 diabetes mellitus
Initial eye examination is recommended at the time of diagnosis of type 2 diabetes mellitus
e Eye examination prior to conception and early during 1st trimester

o Follow-up should be individualized based on severity and recent changes in retinopathy

Diabetic retinopathy severity
No apparent DR
Any evidence of DR or DME

Annual fundus photo screening at Physician clinic

Immediate referral to an ophthalmologist

DR diabetic retinopathy, DME diabetic macular edema

should be individualized based on the patient’s systemic sta-
tus including glycaemic control, blood pressure, lipid levels
and other comorbidities (Fig. 1).

DR screening models for Physician clinics

Developing a DR screening model at a Physician’s clinic
has become easy and economical. DR diagnosis can be
achieved through image analysis or Al-based algorithms
which requires basic resources such as a fundus camera, a
trained technician to capture high-quality retinal images, and
an internet connection.

In India, options are available to enhance your skill in
fundus examination and fundus photography through certi-
fied courses on DR, e.g., courses offered by Indian Health
Outcomes,Public Health and Economics Research Centre
(IHOPE) [6].

Screening models for diabetic clinics where there
is no facility for screening to be done
by an ophthalmologist

Direct ophthalmoscopy by the Physicians

Physicians and primary health care providers may use a
direct ophthalmoscope (DO) for DR screening. Most of the
doctors are trained in this technique during their undergradu-
ate training [7].

Tele-screening using portable or non-portable fundus
cameras

A retinal fundus camera is used to take photos of the retina
through an undilated (non-mydriatic) pupil that can be used
to capture retinal images at Physician clinics. Details of the
different types of fundus cameras available in the market uti-
lized for DR screening are provided in Table 2. With simple

Type-1 DM>5 years

Type-2 DM at the time of diagnosis
Pregnant female with h/o DM

l

Screening for DR

DR absent

/N

Direct Ophthalmoscopy

Fundus photography & Teleophthalmology
Fundus photography & Al

Referral to an Ophthalmologist

l

Poor systemic Good systemic
control control

Dynamic referral to
an Ophthalmologist

v

Screening after 6M ‘ ‘ Screening after 1yr

Fig. 1 Flow chart for DR screening at a Physician clinic
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training, any clinic assistant or optometrist (if available) can
capture retinal images using these fundus cameras. These
images can be stored and forwarded online to remote ophthal-
mologists or trained graders (today very few are available)
[8]. The retina specialist will review the images, grade them
for DR severity and generate a report to be sent back to the
Physician’s office. This whole process may take a few hours
to a few days depending on the resources available (Fig. 2).

Tele-screening using portable or non-portable fundus
cameras using Al

Artificial Intelligence (Al) is playing a major role in DR
screening. Al is able to grade the retinal images equivalent
to a retina specialist and can identify referable DR and not
referable DR. More importantly, it can grade and generate
a report almost instantaneously. The patient will be able to
get his eye report within a few minutes and the Physician can
advise the patient accordingly [9].

The sensitivity and specificity of a few commercial auto-
mated DR grading software are given in Table 3 [10-13].

The report is provided to the patient along with a dis-
claimer that it is a screening test with a specific sensitiv-
ity and specificity and cannot be used for any medicolegal
purpose. The main purpose of the screening test and the
automated report is to alert the patients in case any evidence
of DR is found so that he or she can be timely referred for a
detailed evaluation and further management by an ophthal-
mologist. This may ensure better compliance for DR screen-
ing and reduce the risk of vision loss due to DR.

Physician clinics with an ophthalmology referral facility
can ensure timely diagnosis and management of DR.

DR screening as a part of diabetes care
— Incorporation of DR screening as a standard of care for

diabetes with regular referral to an ophthalmologist for
DR screening.

Patient’s Transmitted bl

fundus to a reading Retina Report
images & Grading specialist or a Generated
aptured | Cemter  Corfed

Fig.2 DR screening using Teleophthalmology

— The second option is that instead of sending every patient
to the Ophthalmologist for DR screening, an in-clinic
screening can be done using a fundus camera with Al or
without Al using teleophthalmology.

— If the patient has a referral DR, then is sent for further eval-
uation and management to the in-house ophthalmologist.

Community-based DR screening
DR screening during diabetes screening

Non-Governmental Organizations (NGOs), diabetic clinics
and corporate offices conduct annual health check-up pro-
grams or diabetes screening programs annually [14]. DR
screening can be included as a part of the package. These
days, corporate screening programs are also implemented
in offices where a sedentary lifestyle and work stress
increase the risk of diabetes and DR at a younger age, and
these camps can help in opportunistic screening for DR.

Risk-based DR screening

Risk-based screening (age, duration of diabetes, blood sugar
levels, cholesterol levels, blood pressure levels) would be
feasible, cost-effective, and safe, and the screening can be
individualized based on the risk score.

The All India Ophthalmological Society (AIOS) task
force committee and Vitreo Retinal Society India (VRSI)
recommends diabetic retinopathy (DR) screening for indi-
viduals with known diabetes who are receiving treatment
and have a random blood sugar (RBS) level of > 200 mg/
dl (= 11.1 mmol/l), or have glycosylated hemoglobin
(HbA1C) levels of > 6.5% (48 mmol/l). Screening is also
necessary for females with type-1 diabetes and gestational
diabetes when they first report to a healthcare provider
[15].

@ Springer
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Table 3 Sensitivity and Specificity of the commercial automated DR grading algorithms

Few commercial automated DR grading software Fundus images involved

Sensitivity and specificity

IDx-DR with Topcon Fundus camera (US FDA-
approved Al algorithm, on April 2018)

Retmarker

EyeArt (Eyenuk Inc., based in Los Angeles,
USA), (US FDA approved in 2020)

Google Al (Google Inc.)

819 participants' fundus images

102,856 fundus images

A total of 915 participants’ fundus images

Training-103,634 images
Validation of 5764 images from both sites

The sensitivity and specificity of the technology
were 87.2% and 90.7% respectively for detect-
ing more than mild DR.

Compared to arbitrated human grading results.
The sensitivity for retmarker in detecting DR
was 73.0% for any retinopathy, 85.0% for refer-
able retinopathy and 97.9% for proliferative
retinopathy, and false positive rate was 47%,

96% sensitivity and 88% specificity for detecting
mild DR and 92% sensitivity and 94% specific-
ity for detecting vision-threatening DR

In INDIA, two centers dataset was used: Sankara
Nethralaya Sensitivity, 92.1%; Specificity,
95.2%; AUC, 0.980; Aravind Eye Hospital Sen-
sitivity, 88.9%; Specificity, 92.2%; AUC, 0.963

PM-JAY DR guidelines for a Physician

Ayushman Bharat Pradhan Mantri Jan Arogya Yojana (AB
PM-JAY) is a Centre and state co-sponsored health insur-
ance/assurance scheme providing healthcare services as per
predefined packages to about 500 million population based
on specific eligibility. This scheme is implemented by the
National Health Authority (NHA) in partnership with state
health agencies through 28,000 empaneled facilities (both
government and private) across India except 3 states (Delhi,
West Bengal, and Odisha).

In April 2022, NHA released the HBP 2022 which
includes the DR screening package including—refraction,
fundus photo and optical coherence tomography (OCT).
This package has a cross-speciality model with reimburse-
ment applicable to screening both by a Physician and an
ophthalmologist [16].

Role of metabolic control
in the management of DR

Good metabolic control including blood sugar level, blood
pressure and dyslipidemia retards the progression of DR

e Higher initial levels of HbAlc increase the risk of DR.
Intensive glycemic control (HbAlc < 7%), especially
in the early stages of onset of diabetes, has a profound
impact on the progression of DR and reduces the risk of
developing DR by 27% [17].

e Control of high lipids reduced the risk of develop-
ing hard exudates and decrease the associated vision
loss [18].

@ Springer

e Intype-2, there is a decrease in DR by 31% for every 1%
decrease in HbAlc and a decrease in vitreous hemor-
rhage by 11% for every 10 mmHg decrease in systolic
blood pressure [19]. It is recommended that diabetics
with hypertension regularly monitor their blood pressure
and keep it below 140/80 mm Hg.

Quality assurance standards for DR
screening

Quality assurance should be a part of any DR screening pro-
gram in order to achieve maximum benefit [20].

1. Informed consent before capturing the retinal images

2. A good quality, affordable, sleek, easy-to-operate fundus
camera that can provide high-resolution images with a
wide field of view (130-200°) would be ideal.

3. Two images of the retina per eye (one macula-centered
and one optic disc-centered image) would be useful to
ensure that DR is not missed. An additional image of
the anterior segment of the eye would provide additional
information regarding media opacity/cataract.

4. Although non-mydriatic fundus cameras are used for
screening, mydriasis using dilatation eye drops improves
the gradeability of the images and reduces the number
of ungradable images.

5. The grading of the retinal images should be done by
certified human graders.

6. Al software used should be validated and approved for
DR detection [21]. A disclaimer should be there with
the report that it is a screening test and not for medi-
colegal purposes. Al grading of DR can be utilized as
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an assistive tool, with the final grading of DR to be
determined by a doctor.

7. The DR screening reports should be promptly available
to the patient when having a follow-up check-up with the
Physician to ensure a timely referral to an ophthalmologist.

8. Proper backup and storage of the retinal images and DR
diagnosis data is essential for follow-up. Preferable if
there is an inbuilt alert system in case a patient misses
his or her screening visit.

9. There should be a recall system where individuals with
diabetes who have been screened the previous year are
called back for DR screening/retinal imaging through a
reminder call/SMS.

Creating public awareness for DR

Every opportunity should be used to spread awareness of
blindness due to DR. A Physician should insist on the report
of DR screening at the time of consultation. Patient edu-
cation posters in patient waiting areas and pamphlets with
pictures can help spread awareness about DR. DR screening
should become a part of the standard of care for diabetes.

Summary of the position statement

e Any individual with diabetes is susceptible to developing
DR and the onset is earlier in those with the risk factors

e The occurrence of DR is influenced by the duration of
diabetes, applicable to both type-1 and 2 diabetes.

e The initial stages of DR are symptomless, necessitating
proactive annual screenings for early detection in all dia-
betes patients.

e Advanced stages of DR can lead to irreversible vision
loss, and despite the advanced treatment procedures,
including complex vitreoretinal surgeries, the visual
prognosis may remain poor.

e Optimal management of systemic factors like blood
sugar, blood pressure, and lipid profile (LDL cholesterol
< 70 mg%) is pivotal in slowing down DR progression.

e Physicians, as the primary healthcare providers for diabetes
patients, have a vital role in raising awareness about DR.

e Physicians should establish an effective DR screening pro-
gram in their clinics, facilitating early detection, timely
referrals to ophthalmologists, and prevention of VTDR.

e Non-mydriatic cameras utilizing Al algorithms in fun-
dus photography can aid in identifying referral or non-
referral cases of DR.

e Collaboration between Physicians and ophthalmologists
is imperative in the screening process for DR in diabetes
patients.

e Public awareness campaigns through clinic posters,
patient education materials, and media initiatives can
enhance understanding of the risks of blindness associ-
ated with DR.

Conclusion

India faces a significant burden of diabetes, resulting in a rise
in diabetic retinopathy (DR) cases and preventable blind-
ness. Lack of awareness and asymptomatic early stages of
DR contribute to patients not seeking eye screenings, leading
to the development of VTDR and permanent vision loss.

In conclusion, the position statement by RSSDI and VRSI
serves as a crucial guide for fostering collaboration between
Physicians and ophthalmologists in India. By working
together, they can effectively combat the burden of diabetic
retinopathy (DR) and prevent unnecessary blindness. The
statement emphasizes the importance of raising awareness,
implementing early screening measures and utilizing cost-
effective models to detect and manage DR at it’s early stages.
Through this collaborative effort, we can strive towards a
future where preventable blindness due to DR becomes a
rarity in India.
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tion, distribution and reproduction in any medium or format, as long
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the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
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