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Abstract

Purpose : The role of blood pressure in relationship to
intraocular pressure (IOP) as a risk factor for open angle
glaucoma (OAG) remains elusive. In this study, a novel
physiology-enhanced transfer learning method is
developed to identify clusters of eyes for which IOP and
mean arterial pressure (MAP) levels have similar
hemodynamic implications. Statistical correlations
between clusters and structural markers are explored a
posteriori in healthy and OAG eyes in a population-

based study.

Methods : Clusters identified via Fuzzy-C-means (FCM)
on a synthetic dataset are transferred onto a

population-based dataset (Thessaloniki Eye study; 2438



healthy, 170 OAG eyes). Clustering is based on IOP, MAP
and hemodynamic variables (flow rate, vascular
pressure, vascular resistance) obtained via a validated
physiology-based mathematical model for the retina
circulation using eye-specific IOP and MAP as inputs.
The Fuzzy Nearest Prototype Classifier is used for
transferring the FCM clusters from the synthetic to the
real dataset. A linear mixed model analysis with a
subject-specific random effect to account for subject-
induced dependence between left and right eyes is
used to compare subcluster means of vertical and
horizontal cup-to-disc ratios (vC/D, hC/D), where the

effect of age and gender were considered.

Results : Healthy eyes do not exhibit statistically
significant differences in vC/D and hC/D across clusters.
In OAG eyes, both vC/D and hC/D are found to be
higher in cluster c than in cluster b (p<0.05) (Tab. 1).
Eyes in clusters b and ¢ have comparable IOP but
different MAP, with MAP being lower in cluster c. Due to
the number of eyes in each cluster, clusters a-e and b-e
were considered in the analysis for healthy and OAG

eyes, respectively.



Conclusions : The proposed physiology-enhanced
transfer learning method identifies specific MAP-IOP
combinations that correlate with higher C/D in OAG.
Such correlations are not found in healthy eyes,
suggesting that compromised regulatory mechanisms
in OAG eyes leave them more susceptible to

glaucomatous damage.

This abstract was presented at the 2023 ARVO Annual
Meeting, held in New Orleans, LA, April 23-27, 2023.

w (A 1a0 - (B)
- & 3 - #
& b T
:J"'! P ey e s 4 P
P NP T A L - i
Ch S T Lt P
A T A
PENTL A L ) :
LN B iy B e e B = j= 5
FRI Ol T & 2 T T 1 i
I o L I R o E .
s St L __‘5,_-".‘..., | 2 ...‘;. e "-
. . i a :I'.
Sy 2 s
- bl —
-'tt"“_-_.:r-‘.* T
L " a
" Fim® g
:'.l:_d' L]

View Original Download Slide

Fig. 1. FCM clusters based on IOP, MAP and model-
predicted hemodynamic variables are projected onto
the MAP-IOP plane for synthetic dataset (A) and

transferred onto population-based dataset (B)
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Tab. 1. Summary of statistical analysis across clusters
for healthy and OAG eyes

This work is licensed under a Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International License.
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