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Topic Exploration Report 

Topic explorations are designed to provide a high-level briefing on new topics submitted for 
consideration by Health Technology Wales.  The main objectives of this report are to: 

• Determine the quantity of evidence available for a technology of interest. 
• Identify any gaps in the evidence. 
• Inform decisions on topics that warrant fuller assessment by Health Technology Wales 

(HTW). 

 

Topic exploration 
report number: 

TER404 

Topic: 
Retinal-based AI-enabled tool to triage people at risk of cardiovascular 
disease  

Summary of findings: 

Coronary artery calcium (CAC) score is a marker of cardiovascular disease 
(CVD) risk. The current measurement of CAC scores requires access to 
computerised tomography (CT) scans.  

Reti-CVD (by Mediwhale Inc) is a retinal-based AI-enabled cardiovascular 
disease risk triage tool that uses retinal photographs to estimate the 
probability of CAC presence. The technology would in theory, provide more 
accurate and faster estimations of CVD risk factors and cardiovascular 
events.  

Researchers at HTW have identified two clinical guidelines about the risk 
estimation of cardiovascular disease, although both guidelines do not 
refer to Reti-CVD or other retinal AI-enabled tools. Two validation studies 
explored how retinal photographs can develop CVD-risk stratification 
tools, although the risk factors used in each study differed. Based on one 
validation study, there is some evidence to suggest that when compared 
to CT scan-measurements, a retinal-based AI-enabled tool showed 
comparable predictions of CAC. However, there appears to be lack of 
evidence or data on the use of AI-enabled retinal tools to identify CVD risk 
in real world practice. 

We did not identify any studies that evaluated the cost-effectiveness of 
retinal-based AI tools for CVD risk, or any ongoing research. 
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Introduction and aims 

Reti-CVD is a novel cardiovascular risk stratification system based on deep-learning-predicted CAC 
from retinal photographs. In theory, this can provide estimates on traditional cardiovascular 
disease risk factors and can provide a risk stratification tool for cardiovascular events. 

Reti-CVD would be used during an eye examination and those identified with high CVD risk would be 
referred for further clinical assessment with their GP.  

Health Technology Wales researchers searched for evidence on the clinical and cost effectiveness of 
using novel AI-enabled cardiovascular risk stratification systems, including Reti-CVD, when 
compared to standard care. 

 

Evidence overview 

Evidence standards 

Reti-CVD is a digital health technology and was determined to be a Tier C technology according to 
the Evidence Standards Framework for Digital Health Technologies. Technologies within this 
classification can serve to drive clinical management, which includes prediction tools to assess risk 
of developing a condition, likelihood of disease progression or response to a treatment. Standard 13 
highlights the need to describe the expected health, cost and resource impacts compared with 
current care or system processes. Sources of information to demonstrate this should be from the 
most robust evidence available, for example from clinical studies on the technology and on current 
care options (if available), real-world evidence, observational studies or from expert opinion. To meet 
standard 14, evidence should support the digital health technology’s effectiveness to support its 
claimed benefits. To demonstrate this, prospective studies (preferably those conducted in a setting 
similar to that of the UK health system) are often considered to be more valuable than retrospective 
studies because they can be designed to capture the most relevant outcomes and have lower risk 
of bias in terms of who is included in the studies. 

Guidance 

We identified two relevant clinical guidelines relating to the risk estimation of cardiovascular 
disease. 

A 2017 SIGN guideline (SIGN 149) entitled, ‘Risk estimation and the prevention of cardiovascular 
disease’ (SIGN 2017) covers the management of cardiovascular risk. The guideline explores risk 
scoring systems including the ASSIGN score (assessing cardiovascular risk using SIGN guidelines 
to ASSIGN preventive treatment) and the Joint British Societies’ consensus recommendations for 
the prevention of cardiovascular disease (JBS3) risk score, based on the QRISK2 algorithm. 

A 2014 NICE guideline (CG181) which was amended in 2016, entitled, ‘Cardiovascular disease: risk 
assessment and reduction, including lipid modification’ (NICE 2014) covers the assessment and 
care of adults who are at risk of or who have cardiovascular disease (CVD).  

Both guidelines make no specific reference to any novel cardiovascular risk stratification system 
based on deep-learning-predicted coronary artery calcium scores from retinal photographs. 

Validation studies 

Health Technology Wales researchers identified four validation studies describing the use of a novel 
retinal AI-based tools for CVD risk. Two of the studies used deep learning to develop CVD-risk 

https://www.nice.org.uk/about/what-we-do/our-programmes/evidence-standards-framework-for-digital-health-technologies
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stratification tools (Cheung et al. 2021, Rim et al. 2021). The remaining two studies (Poplin et al. 2018, 
Rim et al. 2020) used AI deep learning to identify cardiovascular risk factors, rather than use of AI to 
identify people at risk of CVD; these studies are not discussed further in this report but are included 
in the literature search results below for completeness. Two studies, (Rim et al. 2021, Rim et al. 2020) 
are original publications by Mediwhale Inc. and Tyler Rim. 

In one validation study, (Rim et al. 2021) developed a deep-learning algorithm using retinal 
photographs to predict the presence of CAC which was referred to as the Reti-CAC score. The study 
used five datasets from three longitudinal studies from CMERCHI (Cardiovascular and Metabolic 
Disease Etiology Research Centre-High Risk Cohort in South Korea, n = 527), the SEED study 
(Singapore Epidemiology of Eye Diseases, n = 8,551) and the UK Biobank (n = 47,679). Overall, the 
paper found that RetiCAC, when compared to CT scan-measurements, showed comparable 
predictions of CAC. In CMERCHI, the current CAC risk stratification and the three-strata RetiCAC 
showed the same prognostic performance. 

Another validation study, (Cheung et al. 2021) reported the development and validation of deep-
learning models for the automated measurement of retinal-vessel calibre in retinal photographs by 
comparing two difference software’s (a semi-automated using the Singapore I vessel assessment 
(SIVA) software (SIVA-human) and retinal-vessel calibre measurement using a deep-learning 
system (DLS) (SIVA-DLS). Overall, the findings reported a high correlation between the SIVA-DLS 
models and the SIVA-human models in their ability to predict CVD risk factors. It should be noted 
that the risk factors included in this study did not appear to include CAC scores. 

Ongoing research 

HTW researchers did not identify any ongoing studies that are due for completion within the next 6-
12 months, However, information from the topic proposer suggests Mediwhale Inc are in the process 
of completing several retrospective and prospective studies, referenced below. 

 

Areas of uncertainty 

The studies describe the development and validation of AI-enabled retinal tools to identify CVD risk. 
There appears to be lack of evidence or data on the use of AI-enabled retinal tools to identify CVD 
risk in real world practice.  

There is also a lack of evidence demonstrating what difference AI-enabled retinal scanning would 
make to patient management decisions in practice.   

We did not identify any economic evidence demonstrating cost effectiveness of AI-enabled retinal 
tools for CVD risk when compared to current methods.  
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Literature search results 

Health technology assessments and guidance 
NICE. (2014). Cardiovascular disease: risk assessment and reduction, including lipid modification. 
Clinical guideline [CG181]. Natinal Institute for Health and Care Excellence. Available at: 
https://www.nice.org.uk/guidance/cg181/ [Accessed 8 September 2022]. 
 

SIGN. (2017). Risk estimation and the prevention of cardiovascular disease. A national clinical 
guideline. SIGN 149.: Healthcare Improvement Scotland. Available at: https://www.sign.ac.uk/our-
guidelines/risk-estimation-and-the-prevention-of-cardiovascular-disease/ [Accessed 8 September 
2022]. 

Evidence reviews and economic evaluations 
No evidence identified   
Individual studies  
Cheung CY, Xu D, Cheng C-Y, et al. (2021). A deep-learning system for the assessment of cardiovascular 
disease risk via the measurement of retinal-vessel calibre. Nature Biomedical Engineering. 5(6): 498-
508. doi: 10.1038/s41551-020-00626-4. Available at: https://pubmed.ncbi.nlm.nih.gov/33046867/ 
 
Poplin R, Varadarajan AV, Blumer K, et al. (2018). Prediction of cardiovascular risk factors from retinal 
fundus photographs via deep learning. Nat Biomed Eng. 2(3): 158-64. doi: 10.1038/s41551-018-0195-0. 
Available at: https://pubmed.ncbi.nlm.nih.gov/31015713/ 
 
Rim TH, Lee CJ, Tham Y-C, et al. (2021). Deep-learning-based cardiovascular risk stratification using 
coronary artery calcium scores predicted from retinal photographs. The Lancet Digital Health. 3(5): 
e306-e16. doi: 10.1016/S2589-7500(21)00043-1. Available at: 
https://pubmed.ncbi.nlm.nih.gov/33890578/ 
 
Rim TH, Lee G, Kim Y, et al. (2020). Prediction of systemic biomarkers from retinal photographs: 
development and validation of deep-learning algorithms. The Lancet Digital Health. 2(10): e526-e36. doi: 
10.1016/S2589-7500(20)30216-8. Available at: https://pubmed.ncbi.nlm.nih.gov/33328047/ 
 
Ongoing research identified by Topic Proposer 
Information from the topic proper confirms two small-scale real world validation studies by Mediwhale 
in Singapore and Indonesia are underway, although the results are yet to be published. Both studies are 
prospective validation studies about Reti-CVD. Additionally, Mediwhale Inc. are planning to conduct a 
health economic model on Reti-CVD for use in Korea, however, there is no cost-effectiveness modelling 
in relation to the UK health system. 

 

Date of search: September 2022 

Concepts used: Reti-CVD, Coronary artery calcium (CAC) score, retinal photographs, 
cardiovascular disease risk, cardiovascular risk stratification. 
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