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Obijective of the study:

The caliber of the retinal vessels is influenced by blood pressure, diabetes and
predictive of cardiovascular and retinal disease such as stroke and diabetic
retinopathy. However, the measurement of retinal vascular caliber requires
significant human efforts, and a fully automated and reliable system that can
measure retinal vascular caliber accurately will have substantial research and
clinical use. We aim to develop and validate a deep learning system (DLS) for
automated measurement of retinal vessel calibers from retinal photographs. We
will compare the correlation of the DLS with human measurement (SIVA-human)
and then evaluated the DLS's measurement (SIVA-DLS) with CVD risk factors
using external independent datasets in diverse clinical settings

Data analysis methods:

First, to assess distribution and agreement in caliber measurements between
SIVA-human and SIVA-DLS, we will perform paired t-test, compute the intra-class
correlation coefficient (ICC) between the two methods, and construct Bland-
Altman plot. In the Bland-Altman plot analyses, the 95% limits of agreement
(LOA) are defined as mean difference £1.96 x SD. Second, we will use multiple
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linear regression models to correlate each CVD risk factors (age, gender, MABP,
BMI, smoking, HbAlc and total cholesterol level) and caliber measurements,
adjusting for age (except the models of age), gender (except the models of
gender), and fellow caliber. We will compare the fit of the models between
SIVA-DLS and SIVA-human based on the adjusted R2.

Variables needed at which ages:

Retinal data (retinal photographs, SIVA data), ethnicity, age, gender, MABP,
BMI, smoking, HbA1c and total cholesterol level at age 38 and age 45.

Significance of the Study (for theory, research methods or clinical practice):

The caliber of the retinal arterioles and venules (100 to 300 um in diameter) have
been proposed to be surrogate measures of systemic microvascular health and
changes in caliber may reflect early microvascular damage or alterations in
peripheral, cerebral and coronary small vessels. However, because current
versions of retinal vessel caliber software such as SIVA require substantial human
assessment and intervention, following standardized grading protocols, the
ability to use retinal imaging for clinical CVD risk strafification and prediction is
limited. Arfificial intelligence (Al) using deep learning systems (DLSs) with
convolutional neural networks (CNNs) have now been used in medical imaging.
We aim to develop and validate a DLS for automated measurement of retinal
vessel calibers from retfinal photographs. The validation of Al-based DLS for
automated measurement of retinal arteriolar and venular calibers from retinal
photographs will have immediate research value in epidemiological and clinical
studies, and can be further translated for clinical CVD prediction in the future.
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