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Plain English summary of protocol

Background and study aims

The study aims to screen and evaluate diabetic retinopathy through a deep-learning network
model to improve the efficiency of early detection and treatment. Diabetic retinopathy is a
common complication of diabetes. If not detected and treated in time, it can lead to severe
visual impairment or even blindness. Traditional screening methods rely on the judgment of eye
specialists and are time-consuming and expensive. The development of deep learning
technology offers new possibilities for automated, fast, and accurate screening.

Who can participate?
Diabetic patients aged over 18 years old

What does the study involve?

Participants will undergo a standard eye exam, and their results will be compared with the
analysis of the model to assess its accuracy and reliability. Additionally, the study will monitor
the performance of the model in different disease courses, different levels of glycemic control,
and different complication states to ensure its applicability in a wide range of clinical settings.

What are the possible benefits and risks of participating?

The study hopes to demonstrate the effectiveness of the deep learning network model in
screening for diabetic retinopathy, optimize the screening process, reduce healthcare costs, and
ultimately improve patients' quality of life and visual health. The results of the study will provide
an important reference for future clinical practice and bring benefits to patients with diabetes.

The potential risks of participating in this study are generally low, but some possible risks and
discomfort should be noted. First, the study requires retinal imaging, a non-invasive examination
that usually does not cause direct damage to the eye. Still, some participants may experience
mild discomfort or eye strain during the examination. In addition, some participants may
experience temporary blurred vision or sensitivity to light when undergoing mydriasis tests,
which usually resolve on their own within a few hours after the test. It is recommended to avoid
driving or operating heavy machinery during this time.
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In terms of data privacy, although strict measures are taken to anonymize all collected data and
guarantee that it is used only for research purposes, there is still a potential risk of data
breaches. The study team will protect the privacy of participants and comply with relevant laws,
regulations and ethical guidelines.

Psychological risks also need to be considered. Some participants may feel anxious or concerned
about the test results, especially if there are signs of diabetic retinopathy. Appropriate
counseling and support will be provided to help participants understand the test results and
recommend further medical tests and treatment if necessary.

Where is the study run from?
First People's Hospital of Linping District, China

When is the study starting and how long is it expected to run for?
January 2023 to June 2024

Who is Funding the study?
First People's Hospital of Linping District, China

Who is the main contact?
Dr Li Yao, 13858108135@163.com

Contact information

Type(s)
Public, Scientific, Principal investigator

Contact name
DrLiYao

ORCID ID
https://orcid.org/0009-0006-1101-6405

Contact details

NO.369, Yingbin Road, Nanyuan Street, Linping District
Hangzhou, Zhejiang Province

China

311100

+86 18058809225

13858108135@163.com

Additional identifiers

Clinical Trials Information System (CTIS)
Nil known

ClinicalTrials.gov (NCT)
Nil known

Protocol serial number



Nil known

Study information

Scientific Title
Screening and evaluation of diabetic retinopathy via a deep learning network model: A
prospective study

Study objectives
Screening and evaluation of diabetic retinopathy via a deep learning network model

Ethics approval required
Ethics approval required

Ethics approval(s)

approved 23/12/2023, Medical Ethics Committee of the First People's Hospital of Linping
District of Hangzhou (NO.369, Yingbin Road, Nanyuan Street, Linping District, Hangzhou,
Zhejiang Province, 311100, China; +86 0571-89169090; xc89913@163.com), ref: 042

Study design
Randomized controlled trial

Primary study design
Observational

Study type(s)
Diagnostic, Prevention

Health condition(s) or problem(s) studied
Screening and evaluation of diabetic retinopathy via a deep learning network model

Interventions

The intervention conditions in this study will involve the screening and evaluation of diabetic
retinopathy in patients using a deep-learning network model. Participants, who will be diabetic
individuals aged 18 and above, will undergo comprehensive eye exams, including vision tests,
fundus photography, and optical coherence tomography. The image data collected from these
exams will be analyzed using deep learning algorithms to assess their accuracy and effectiveness
in detecting diabetic retinopathy. To ensure the scientific validity of the intervention, the model’
s predictions will be compared with traditional clinical diagnosis results. Participants will also be
required to follow up regularly to monitor any changes in their condition and document the
intervention’s impact. All procedures will be conducted in strict adherence to ethical standards
to guarantee participant safety and data confidentiality.

The primary outcome measure of this study was to evaluate the screening and diagnostic
accuracy of the deep learning network model for diabetic retinopathy. This includes the
sensitivity and specificity of the model in identifying and classifying the different stages of
diabetic retinopathy. In addition, the consistency between the model prediction results and the
traditional clinical diagnosis results will be compared to verify the feasibility and reliability of the
model in practical clinical applications. Through the analysis of a large number of patient image
data, the study aims to determine the effectiveness of deep learning network models in early



detection of diabetic retinopathy, thereby improving diagnostic efficiency, reducing visual
impairment in patients, and ultimately improving patients' quality of life.

The secondary outcome measure of this study was to evaluate the applicability and stability of
the deep learning network model in different diabetes course and complication states. This
includes the ability of the model to predict the progression of retinopathy during long-term
follow-up, as well as the effectiveness of screening for different patient populations, such as
patients with different disease duration and blood glucose control. The study will also examine
the usefulness of the model in clinical operations, such as image processing speed, ease of
operation, and impact on the training needs of medical personnel. By comprehensively analyzing
these secondary metrics, the research aims to optimize the application strategies of deep
learning models and improve their universality and efficacy in various clinical Settings, thus
providing solid data support for personalized medicine and precision medicine.

Intervention Type
Procedure/Surgery

Primary outcome(s)

The effectiveness of the deep-learning network models in the early detection of diabetic
retinopathy measured using the analysis of a large number of patient image data at one
timepoint

Key secondary outcome(s))

The applicability and stability of the deep learning network model in different diabetes courses
and complication states examined using data collected on the usefulness of the model in clinical
operations, such as image processing speed, ease of operation, and impact on the training needs
of medical personnel at one timepoint

Completion date
01/06/2024

Eligibility

Key inclusion criteria

1. Aged 18 years old and older

2. Diagnosed diabetes, regardless of sex, race, or type of diabetes

3. Able to understand and agree to the study agreement and be willing to sign an informed
consent form

4. Able to undergo an eye exam, including vision tests, fundus photography and optical
coherence tomography

5. Patients should have a complete medical history, especially regarding the treatment and
control of diabetes

6. Agree to regular follow-up visits during the study to monitor their condition and evaluate the
screening effectiveness of the deep learning model

Participant type(s)
Patient

Healthy volunteers allowed
No



Age group
Mixed

Lower age limit
18 years

Upper age limit
75 years

Sex
All

Total final enrolment
474

Key exclusion criteria

1. Aged under 18 years old

2. Serious eye conditions (such as glaucoma, and macular degeneration) or other eye conditions
that would interfere with retinal image analysis

3. Pregnancy or planning to become pregnant during the study period due to hormonal changes
that may affect retinal conditions

4. Diabetes-related complications (such as diabetic nephropathy, and neuropathy) that are
severe enough to affect study participation or results

5. Patients who are unable to understand or follow the study protocol

6. Patients who are unable to follow up regularly

7. Patients who have a serious systemic disease or unstable health condition (e.g., cardiovascular
disease, and cancer) that could affect the study process or outcome

8. Patients who have participated in other clinical trials in the past 6 months, or are receiving
other treatments that could affect the results of this study

Date of first enrolment
01/01/2023

Date of final enrolment
01/06/2024

Locations

Countries of recruitment
China

Study participating centre

First People's Hospital of Linping District

NO.369, Yingbin Road, Nanyuan Street, Linping District
Hangzhou, Zhejiang Province

China

311100



Sponsor information

Organisation
First People's Hospital of Linping District

Funder(s)

Funder type
Hospital/treatment centre

Funder Name
First People's Hospital of Linping District

Results and Publications

Individual participant data (IPD) sharing plan

This study plans to share individual participant data (IPD) on appropriate academic and clinical
research platforms to support further scientific research and technology development. The data
will be provided after anonymisation to protect the privacy of participants. The shared data will
include retinal images and related clinical information for use by vetted researchers. Access to
the data will be controlled through an application and review process to ensure that it is used
for legitimate academic research purposes and in compliance with relevant ethical and legal
regulations.

IPD sharing plan summary
Available on request
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