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Automated Grading

 Why did we introduce Iit?
 What is it?
— Integration
— Acceptance by users
— Governance
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Why use it? Jll'!é

SCOTLAND
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Programme in 2009

» Total diabetic population = 227,293

» Graders
— 41 Leve
— 34 Leve
— 15 Leve

Eligible = 196,686

1
2
3 — Ophthalmologists

— Total team of 90
e Turnover of L1 graders was ~20% pa ®
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Why use it? \P_Ll"[i

* Reduces manual grading by ??
 Cost effective ??
 Resilience ?7?

National Total DRS Eligible population for the last 12 months and next 12 month trend

255000

245000

M ational Totzl

Linear [Mational Total )

MNational trend is for 807 new (net) eligible patients being added to the system per calendar month.
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What is automated grading? NHS
\—

Aawutomated "disease / mno disease" grading
SCOTLAND

Assessment of

. . images
Retinal image =)

Image has c
T et S ——

Image has
adeguate quality

Sensitivity vs specificity

retinopath retinopath cuality
— «  autograder 40%
= « manual grader 60%

Assessment of
patients

Images of at least one
eye all have inadequate

cpuclity?

DH MY present in the
adeguate guality INC

images?

Recall patient at standard Refer for "full
screening interval disease" grading

Philip S et al. Br J Ophthalmology 2007;91:1512-1517
©2007 by BMJ Publishing Group Ltd.




What is Automated Grading? ﬁﬂi

SCOTLAND

« Black Box solution

* Inputs
— Unigue case/image identifier
— Retinal images

« Outputs only one of the following -
— Technical Failure
— No Disease Detected
— Disease Detected

. Black Box
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Marvin the NHS
Depressed Auto-grader S——

SCOTLAND

-
- g“ " think you ought to
- know.... I'm feeling very
e depressed ......nobody
A . likes me"
iy, o


http://upload.wikimedia.org/wikipedia/en/5/5e/Marvin-TV.jpg

How did we Iintroduce it?

» Feature based grading programme
« Technical architecture
 Interface

« What type of grader
* Reporting?

British Association of Retinal Screeners - Sept 2016




How did we introduce It? ﬁﬂé

SCOTLAND

DRS IT System Interface Auto-grader

IGradingM V1.0

Soarian®
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Non DR Pathology SCOTLAND
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NHS
N— —~

SCOTLAND

What Is the purpose of screening?

* HTA purpose of screening

— “The detection of referable (potentially
sight-threatening) retinopathy so that it
can be treated.”
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Quality assurance

Red flag system bypasses auto-grader
Internal and External quality assurance

Grading {15t Level) ~ not started

o] 7 Examination
L 4 T _COM-20110118-002-BELWY D)
S_C01-20110222-001-ADAJ &

T C01-20110119-001-BEL k) 12

T_C01-20110117-001-BELJ &

Source: Scottish DRS Test IT system
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Leaflet for patients

Your guide to

diabetic retinopathy
screening

C-
‘-’x?zﬁ-\ -

V4 healthier
scotland
sCar IISH GOVERNMENT

optometryscotland .

Will | still need to have
a regular eye test at the
optometrists?

Yes, you need to do both. Your screening
photographs will either be graded by a
health professional or an automated gradin
system to detect diabetic retinopathy but
not any other eye conditions. You should
continue to visit your optometrist regularly
for a free eye check as well.
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- H
Internal Quality Assurance ﬁ\ ,§,

KPI 20 — QA False Negative Rate COTLAND

Human Graders = 0.45%
AutO-grader = (0.24% Source: Scottish DRS Collaborative IT System

KPI 20: QA False Negative Rate

Grader Id Sets of images reviewed on the QA task list Sets of images for which the QA outcome is Percentage
Refer to Ophthalmology

473
199
41
7

00

1.7%
1.0%
0.0%
0.0%
1.1%
0.0%
0.0%
0.6%
0.0%
0.0%
0.0%
0.4%
0.4%
0.0%
21%
0.6%

Autograder, ABERDEEN
Autograder, DANDG
Autograder, DUNDEE
Autograder, EDINBURGH
Autograder, FIFE
Autograder, FORTHVALLEY
Autograder, HAIRMYRES
Autograder, PAISLEY

W N O NMN O O O WOoO O ol oo N
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Detection of referable images
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Source: Scottish DRS EQA System, Dr K.A. Goatman, University of Aberdeen
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What we have learnt?

* Marvin is not an automated-grader —
—he’s a micro-aneurysm detector!
Hard worker — 600+ patients per day
Technical aspects need some careful thought
Acceptance, its not a small issue
Governance, vital for acceptance

— Micro-Aneurysm Detector - MAD

~ Pre RO/MO Filter - PROF

— Totally Obedient Moron - TOM

— Archie Gemmill — Archie Gemmill
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Programme in 2016

» Total diabetic pOpUlati()n = 312,253 (+ 41%) FAA N =i
Eligible = 268,896 (+ 36%)

» Graders
— 38 Level 1 (-3)
— 37 Level 2 (+3)
— 15 Level 3 — Ophthal + L2/SLE
— Total team of 90 (no_change)
e Turnover of L1 graders is now < 5% ©
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Moving House — from Soarian to Vector - 2017
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