33 1 2026 5 14

OCULOMICS

BzAHTHI7XZ2ADHo L LWEEZ DA BRIMKE

RIRRFPRFBEF R ITR
HEEFHE (AREES) B
Nigs - R

I OCULOMICS -[RZ#THF X %MD H7= 5 L WMERZ ORTREM -

. AloAT

s EEFITHDHDBEL

“ HZXDY RV %MD,
** Oculomics DEFEA

FTORINEHATEYRL, K YIEREIS,
Oculometricsic & 3 F %

[ER (S F D 2R ]
R2#HBETHIRDIREZMS Z &L DERAALE




33 1 2026 5 14

lomuommsm%&rwaﬁ%maﬁteLu@@mﬂﬁﬁ-

L AlDAT

s EEITHDHODHLHE L
o« AZFHXDYRI%EHB,
** Oculomics DEFEA

FTORIVEHATEY BL, K YIEREIC,
Oculometricsic & 3T %

[ERIGAFDE ]
ReHBIETHIXDIREZND Z & DIRAAH

I OCULOMICS -[RZ#THF X %MD H7= 5 L WMERZ ORTREM -

BBROAE. +hhd [RE] 28
ZICEHRTES &S IChE > 7=k
o, SlECEEEOEEDR
ICIIRERMCAB & MEIENSFR
BARARONBZEAHMONTVLE
L7-.

Fqg. 1. Abuminuario retirutes withs haemorrhages

Gunn RM. Opthalmocsopic evidence of (1) arterial changes associated with chronic renal diseases and (2) of increased arterial tension. Trans Ophthalmol Soc
UK 12: 124-125, 1892
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Keith NM, Wagener HP, Barker NW. Some different types of essential hypertension: Their course and prognosis. Am J Med Sci. 1939;197:332-343.
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Keith NM, Wagener HP, Barker NW. Some different types of essential hypertension: Their course and prognosis. Am J Med Sci. 1939;197:332-343.



33 1 2026 5 14

l OCULOMICS -BRE#TH 5 X &55 51> L WMEBOTH

HERMEPT RIS TENZER Y R 7ERMLICERTH %,

Multi-Ethnic Study of Atherosclerosis (MESA)
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Kawasaki R et al. ; MESA. Retinal microvascular signs and risk of stroke: the Multi-Ethnic Study of Atherosclerosis (MESA). Stroke. 2012 Dec;43(12):3245-51.
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Kawasaki R et al. (ARIC Study) Stroke 2010.; Cheung N---Kawasaki R, et al. Brain 2010.; Kawasaki R et al. Neurology 2011.; Kawasaki R et al. (MESA) Stroke. 2012.
Unnikrishnan P--- Kawasaki R et al. IEEE Eng Med Biol Soc. 2013.
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Table 1. Classification of Hypertensive Retinopathy on the Basis of Recent Population-Based Data.
Grade of Retinopathy Retinal Signs Systemic Associations®
None No detectable signs None
Mild Generalized arteriolar narrowing, focal arte-  Modest association with risk of clinical
riolar narrowing, arteriovenous nicking, stroke, 4143 subclinical stroke,** coronary
opacity (“copper wiring") of arteriolar heart disease,*5:4% and death4s
wall, or a combination of these signs
Moderate Hemorrhage (blot, dot, or flame-shaped), ~ Strong association with risk of clinical stroke,+1.43
microaneurysm, cotton-wool spot, hard subclinical stroke,** cognitive decline,*? and
exudate, or a combination of these signs death from cardiovascular causes4s
Malignant Signs of moderate retinopathy plus swelling  Strong association with death
of the optic diskj
* A modest association is defined as an odds ratio of greater than 1 but less than 2. A strong association is defined as an
odds ratio of 2 or greater.
T Anterior ischemic optic neuropathy, characterized by unilateral swelling of the optic disk, visual loss, and sectorial visual-
field loss, should be ruled out.
2026/5/13 N ENGL ] MED 351;22 WWW.NEJM.ORG NOVEMBER 25, 2004 11
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SBP DBP

Model AUC (95% CI)
Age 0.66 (0.61-0.71)
Systolic blood pressure (SBP) 0.66 (0.61-0.71)
Body mass index (BMI) 0.62 (0.56-0.67)
Gender 0.57 (0.53-0.62) Actual: 148.5 mmHg Actual: 78.5 mmHg
Predicted: 148.0 mmHg Predicted: 86.6 mmHg
Current smoker 0.55 (0.52-0.59)
Algorithm 0.70 (0.65-0.74) i
Age Smoking
Age + SBP + BMI + gender + current smoker 0.72(0.68-0.76)
Algorithm + age + SBP + BMI + gender + current smoker 0.73 (0.69-0.77)
Systematic COronary Risk Evaluation (SCORE)®’ 0.72 (0.67-0.76)
Algorithm + SCORE 0.72(0.67-0.76)
Table 3. Predicting 5-year MACE on biobank validation set. Of the 12,026 patients in the UK Biobank
validation dataset, 91 experience a previous cardiac event prior to retinal imaging and were excluded
from the analysis. Of the 11,835 patients in the validation set without a previous cardiac event, 105
patients experienced a MACE within 5 years of retinal imaging. 95% confidence intervals were calculated
using 2000 bootstrap samples.
Actual: 57.6 years Actual: non-smoker

Predicted: 59.1 years Predicted: non-smoker
Poplin, R et al. Nat Biomed Eng 2, 158-164 (2018).
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Kawasaki R et al. Invest. Ophthalmol. Vis. Sci. 2022;63(7):3375.;I Qian Y, et al. BMJ Open 2024;14:e078609.
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Agreement between right and left eye: >=95% Qian Y, et al. BMJ Open 2024;14:e078609.



33 1

I OCULOMICS -R%E&TH 5 X £M B BT > L B OTEE

E -

2026 5 14

Case #1
: SHEE BT AREY RVER;
Smoke 1 DM 1 HE%T'?E\T%L‘
1 B
2 Z)E
2 BRI -
, - SEBEBRA~NY LUy 1.64F

l OCULOMICS -BR%#TH 5 X255 B> L B DAL -

Kawasaki R et al. Invest. Ophthalmol. Vis. Sci. 2022;63(7):3375.
Qian Y, et al. BMJ Open 2024;14:e078609.
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Zhu ZL et al. Progress in Retinal and Eye Research Volume 106, May 2025, 101350
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Miyake M, Akiyama M, Kashiwagi K, Sakamoto T, Oshika T. Japan Ocular Imaging
Registry: a national ophthalmology real-world database. Jpn J Ophthalmol. 2022

Nov;66(6):499-503.
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Scatter Plot of Actual vs Predicted Age
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Ninomiya T, Hanyuda A, Kiyota N, Sharma P, Zhou Y, Wagner SK, Suzuki K,
Nozaki T, Miya T, Takahashi N, Omodaka K, Himori N, Ichikawa Y, Keane
PA, Nakazawa T. High-accuracy retinal age prediction via fundus-based
multitask learning reveals the effect of systemic disease. Commun Med
(Lond). 2026 Apr 8.
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