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Figure.2
DARC image (A) with automatically identified DARC spots (blue circles, A). DMs obtained from histograms (B) of pixel 

intensities per spot (insert images, B). Blue = healthy. Orange = glaucoma. Definitions of DMs (C).

Mean:
Average pixel intensity of a

spot 8

Standard deviation (Std):

Variation about the mean8

Coefficient of variant (CV):
A measure of relative

variability (Std/mean) 9

Skew:
Symmetry of histogram 9

Kurtosis:
Flatness of the histogram 8

Humoments:
moments invariant to

translation, scale, rotation
and reflection 5,6
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DARC images

obtained from >40 years 

glaucoma patient eyes
(n=28) 
and controls (n=68)

Descriptive measures (DMs)

per DARC spot defined by 
shape/intensity characteristics 5-9

13 DMs were obtained and
analysed per spot. Fig.2(B,C)

DARC spots

previously 
developed
convolutional neural
network - algorithm
2-4. Fig.2(A) 

Statistical analyses

Single and multiple
logistic regression over
1000 bootstraps

SLR/MLR Fig.3 (A,B)

metric p-value hu1 0.043

const 0.36 hu2 0.046

mean 0.609 hu3 0.882

std 0.01 hu4 0.331

cv 0.012 hu5 0.591

skew 0.996 hu6 0.416

kurtosis 0.83 hu7 0.607

Figure.3
Multiple logistic regression (MLR) with all metrics: results in area under the curve (AUC) of 0.87. The model identifies std, cv, 

Hu 1 and Hu 2 moments as significant variables (A).

Single logistic regression (SLR) analyses identify cv and skew as best individual metrics with AUCs of 0.75 and 0.74 and p-

values of 0.001 and 0.002 respectively (B).
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DARC Technology:

Fluorescent labelled DARC molecule binds 
to externalized phosphatidylserine (PS) on 
the membranes of cells in initial stages of 
cell stress or apoptosis 1 (Fig.1)

Confocal scanning laser ophthalmoscope
used to image the eye to visualise
apoptosing cells as fluorescent white spots

Here we analyse the DARC spots identified
using the CNN previously described 2-4

from the Phase 2 DARC clinical trial
(ISRCTN10751859)

Key Question:

Are there differences in morphological parameters of DARC spots in healthy and glaucoma subjects?

A stressed or apoptotic cell presents PS

ANX binds to PS

The attached fluorophore
indicates the location of the
cell
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Glaucoma:

Leading cause of 
irreversible 
blindness 

Unmet need for 
early identification

Reliable markers for 
disease prediction, 
screening and 
monitoring 
treatment to be 
established

https://docs.opencv.org/2.4/modules/imgproc/doc/structural_analysis_and_shape_descriptors.html?highlight=cvmatchshapes#humoments

