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A Bit of Background

Diabetes remains:

x ['he most common cause; of blindness in the
developed world

ﬁ’




Mechanisms

Visual loss ecclrs due; to

s Macular eedema

s Vitreous haemeorrhage

s [raction retinal detachment




Biochemistry,

Abnormalities have Deen| described in the
fellowing:

s SErbitolfpathway.

= Advanced glycation end-products (AGE)

s Protein kinase € (PKC) activation

= Oxidative stress

s [nflammatory: markers

= Retinal blooedl flow:

s Growth factors, such' as vascular endethelial growth
factor (VEGF)

Silva PS et al Nat Rev Endocrinol 2010;6(9):494-507




Some; History,

In the 1970/s and 19807s dialketes was the lading
CaUse; off severe, visuallimpairment

People with diabetes were 25 times more likely.
to have a VA of 20/200 in their best eye due to
s [Haemorrhage

s lractional detachment of the macula due; te
proliferative  diabetic retinopathy: (PDR)

s Macular oedema
s Cataract

a Glaucoma
Klein R & Klein BE Diabetes 2010;59(8):1853-1860




Some; History,

here wasi ner definitive evidence; that' achieving
gdood glycaemic;control weuld actually result in
less DR

Also, technology: was not of ai standard te allow
easy optimisation off control

Inrthe early: 19707s the efficacy. of
photocoagulation had not yet been
demonstrated.

Vitrectomy was In Its developmentall stages

Klein R & Klein BE Diabetes 2010;59(8):1853-1860




The, Relationship: Between
Glycaemic, Control and Retinepathy.

In 1978 Kelly: M West wrote “lihe extent to
which the level off hyperglycaemia determines
the risk off retinopathy: isinet at all clear. This s
the most Important Issue at hand and deserves
Migh prioKity. In epidemiologic researchr

West KM. 1978. Epidemiology of Diabetes and Its Vascular Lesions . Elsevier, NY




WESDR

It was the Wisconsin Epidemiologic; Study of
Diabetic Retinopathy: (WESDR) cohoert datarthat
first demonstratéd a relationshipr Between
glycaemic; control and the risk of retinopathy

Klein R et al JAMA 1988;260:2864-2871




DCCT and UKPDS

It was then the DCCIF and UKPDS that shewed
that impreving glycaemic control substantially
ieduced! the risk of developing retinopathy

s /6% reduction in the progression off retinepathy: in

the primary. prevention cohort ofi the DCCH]

s 549 reduction:in: the pregression of DR in the
Secondary. prevention: cohort of the DCECT:

s 21% reduction; in: the progression of DR in the UKPDS
= 29% reduction in the need for laser photocoagulation
In the UKPDS

DCCT Research Group NEJM 1993;329(14):977-986
UKPDS 33 Lancet 1998;352:837-853




Glycaemic Control and Retinopathy

Retinopathy
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DCCT Research Group NEJM 1993;329(14):977-986




Achieving Good Glycaemic Control
— the Effects of Insulin on the Eye

Tight glycaemic contrel using insulinis
Uneguivocally: associated with a leng-term
decreased risk ofi the development and
progression off diabetic retinopathy: in patients
with' either type 1 or'type 2 diabetes mellitus

I achieved early, this effiect is maintained
iIndependently: off glycaemic control

Silva PS et al Nat Rev Endocrinol 2010;6(9):494-507




Wihat About: Early \Worsening ?

IR the first 2 years fellowing the initiation: of
Intensive insulin’ therapy, diabetic retinopathy.
can tramsiently: Woersen

FHowever;, over the long term, intensive
glycaemic controliis associated with' improved
retinepathy: and visual outcomes

Early: woersening hasi been shewn tor be more
COMmMon A patients with peorly contrelled, long-
standing diabetess mellitus with' moderate or
more advanced non-proliferative diabetic
retinepathny




Early WWorsening

hus), thisi stbgreup: requires carefiul
ophthalmologic monitoring before Initiation of
Intensive treatment andlfor at least 6-12 months
fellowing initiation: oF Intensive treatment, at a
minimum: off 3S-monthly: Intervals




Early WWorsening

Manifiests as the development of retinall cotton
Wool spots and isfasseciated with a'lange
decrease inf HbAlc levels during the; first 6
MORtNS off Intensive; iInsulin treatment

Tihe risk of a further sustained three-step
progression N diabetic retinopathy: on the
(ETDRS) scalejat 18 months;wasi two to four
times greater in; patients Wno experienced early
Woersening compared with those whoes liad noet




Early WWorsening

Despite the fact that early Worsening| is
Sometimesi apparent in the; first period after the
Initiation of INtensive Insulin treatment, this
INCreased risk of retinepathy’ progression
diSsappears by 4 years




Early. WWorsening - Causes

PossIble alterations in retinal blood flow: due; to a
decreased ability: ofi the retinal circulation| for
dutoregulation

Tiransient ischaenial ewing te a decrease in
nutrient substrate and' Insulin-induced; changes
N retinall homeostasisi that Iead te an InCrease in
growth factors such as; VVEGE

Silva PS et al Nat Rev Endocrinol 2010;6(9):494-507




Thiazolidinediones

Pioglitazene

Others! in the class may delay: progression off
disease by anti-angiegenic Mechanisms

IHowever, their tuse has Deen associated with' a
2.6 fiold increase in the risk of developing
macular oedemsa

Silva PS et al Nat Rev Endocrinol 2010;6(9):494-507




Metfiormin

Despite; its clear' CV benefits, it.does not have
clear benefits inf protecting| the eyes

Theoretically it should help

s [t decreases concentrations of (PAI-1) and thereby
INcreases! fibrinelytic activity.

s [t inhibits inflammatery: mediated angiogenesis




Hypertension and Retinopatay.

Tight coentrol' off bleod pressure reduces) the
progression off DR in subjects withi type 2
diabetes

x [nthe UKPDS aggressive BP' contrel led toera 34%

reduction In the progression off DR and a 47%
reduction Ini the decrease in visual acuity: of three

linés or more

UKPDS 38 BMJ 1998;317:703-713
Schrier RW et al. Kidney Int 2002;61:1086-1097




Hypertension and Lipids

ACE inhibitorsand ARB'S have beeni shown to be

of benefit — possibly: by, their BP: loweringl effiects;
dltheughrthe effiects remain wnen BP has been
factored out

Fenofibrate has also beeni shown to be beneficial
Py reducing the incidence of CSMO:and! PDR by
over 50% and slewing| pre-existing retinopathy

Chaurvedi N et al Lancet 1998;351:28-31
Chaurvedi N et al Lancet 2008;372:1394-1402
Maur et al NEJM 2009;361:40-51

Keech AC et al Lancet 2007;370:1687-1697




RAAS Blockers

IR’ preliferative diabetic retinepathy, Vitreous
levelsioff VEGFE are increased and posItively
correlated with' the activity: off ACE

Thus the effiects off ARB's and ACEI may be
directly’ oni the eye, and independent of BP
control

Silva PS et al Nat Rev Endocrinol 2010;6(9):494-507




Lipid LLowering Agents

iHigh! tetal chelesterol andl LD echolesterol, are
Sk factors for the development of: retinal’ hard
exudatesiand diabeticimacular oedema

Lipidl deposition within: the retina has Been
shown te be toxic to retinal endothelial cells in
animall models, analboth retinal hard exudates
and elevated serum lipiallevels increase the risk
of visuall impairment




Fibrates and Statins

Fibrates suppressiendothelial cell preliferation
and Inhibit VEGE production

Statins have; documented! vasculoprotective
effiects due; tor antioxidant' andl anti-inflammatory,
DIroperties independent off their cholesterol-
OWEring activity'— thelr effiect on retinepathy.
Pregression IS fak more modest than fibrates

Silva PS et al Nat Rev Endocrinol 2010;6(9):494-507




Aspirin & Other Antiplatelet Agents

IHyperglycaemia leads to increase; platelet
adhesiveness and! thus microthrombus, fiormation

This leads to increased retinal ischaemia and
promoted retinepathy.

Aspirin and other antiplatelet'agents have not
shown toe be of significant benefit i’ preventing
Or' delaying retinopathy




Prevalence off Retinopathy: in the, USA

Diabetic) retinepathay was 28.5%
Vision-threateningl diabetic retinopathy: was 4.4%
Men vs Woemen 31.6% Vs 25.7% (p=0.04)

IHispanic black Vs non-Hispanic white
s Diabetic retinopathy: 38.8%) Vs 26.4% (p=0.01)
= STDR 9.3% vs 3.2% (p=0.01)

Zhang X et al JAMA 2010;304(6):649-656




Prevalence off Retinopathy: in the, USA

Male vsifiemale fior the presence of diabetic
ietinepathy: OR 2.07

higher HbAle OR 1.45

Male vs female for longer duration off diabbetes OR
1.06 per year auration

Male vs female for insulin use OR 3.23

Male vs female for higher systolic blooed pressure
OR 1'03 per MM Hg Zhang X et al JAMA 2010;304(6):649-656




Vascular Complications Of Type 2
Diabetes At The Time Off Diagnesis

Cerebrovascular

Retinopathy! 5567
Py 217, disease?

Nephropathy? [§Higc/ Abnormal ECG?

Erectile . Ty ;
dysfunction’ 207 I PN 3f Hypertension’

Ischaemic skin ; Intermittent
changes (foot)' 57 SR D7 icati
J claudication?®

Abnormal vibration N Y o Absent foot
threshold (foot)! =/ pulses’

1. UKPDS Group. Diabetes Res 1990; 13: 1—11. 2. The Hypertension in Diabetes Study Group. J Hypertension 1993; 11: 30-17. 3.
Wingard DL et al. Diabetes Care 1993; 16: 1022-5.




Nephropatiay: and Glycaemic Control

Microalbminuria
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Glycaemic Control Is Important

Any end point
related to diabetes
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Reduction in risk per
1% reduction in A;c (9 mmol/mol)
Overall: 21%*
Diabetes mortality: 21%*
MI: 14%
Stroke: 1291
Microvascular: 37%*
Heart failure: 16%7
Cataract extraction: 19%*
Amputations or PVD death: 43%*

*P<=0.0001.
TPﬁﬂﬂi

@ Current Medicine Group

UKPDS Lancet 1998;352(9131):837-853




Overview

The anatomy of the eye

Natienall Screening Committee grading| system




PRINCIPAL NEURONS OF THE RETINA
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The Fundus

Retinal veins
— Retinal arteries

0/ AN . \0
Optic Disc 7/ \

Macula




OCT: Ocular Coherence Temography.




Nationall Screening Committee
Grading System

Grading and disease management in national screening
for diabetic retinopathy in England and Wales

S. Harding, R. Greenwood?*, S. Aldingtont, J. Gibsont, D. Owensg, R. Taylor{], E. Kohner* *,

P. Scanlontt, G. Leeset#. The Diabetic Retinopathy Grading and Disease Management
Working Party

Diabet. Med. 20, 965-971 (2003)




Grading Classification

Retinopathy (R)
Lewvel 0 Mone

Level 1 Background

Level 2 Preproliferative

Lewvel 3 Proliferative

Maculopathy (M)

Photocoagulation (P)

Unclassifiable (U)

Microaneurysmi(s)
Retinal haemorrhage(s) £ any exudate

Venous beading

Venous loop or reduplication

Intraretinal microvascular abnormality (IRMA)
Multiple deep, round or blot haemorrhages
(CWS—careful search for above features)

Mew vessels on dise (VDY)

Mew vessels elsewhere (NWVE)

Preretinal or vitreous haemorrhage

Preretimal fibrosis £ tractional retinal detachment

Exudate within 1 disc diamerer (DD) of the centre of the fovea

Circinate or group of exudates within the macula

Retinal thickening within 1 DD of the centre of the fovea (if stereo available)
Any microaneurysm or haemorrhage within 1 DD of the centre of the fovea only
if associared with a best VA of < (if no steren) 6712

Focal/gnd to macula

Peripheral scatrer




Management of Eachi Grade

Retinopathy (R)

Maculopathy (M)

Photocoagulation (P)

Oither lesions (OL)

Ungradable /unobtainable (U)

Annual screening

Annual screening

Refer to hospital eye service

Fast-track referral to hospital eye service

Refer hospital eye service

MNew screenee—srefer hospital eve service
Quiescent post treatment—annual screening

Refer to hospital eye service or inform primary physician

Poor view but gradable on biomicroscopy—srefer hospital eye service
Unscreenable—discharge, inform GP
{option to recall for further photos if purely technical failure)




Retinopathy - R

RO — None

R —MicCreaneurysms, retinalfhaemorinages =
exudate

Both of these are annual recall










Referable Retinepathy - R

R2 - Pre-proliferative
Venous beading
venous loop
Intraretinal micrevascular abnermality: (IRMA)
multiple deep, roundl or blet haemoerrhades

RS - Proliferative
new: vessels oni disc (NVD)
new: vessels elsewhere (NVE)
pre-retinal or vitreous haemorrhage
pre-retinal fibrosis £ tractionall retinal detachment













Visual Loss Can Occur Due To:

Macular eedemar affecting the fovea
Macular Ischiaemia

Vitreous Naemorrhade

Retinal /- Vitreous scarring

Tractionall retinal detachment




Maculepathy:

MO — No: referable maculopatiy.

M1 — presence of refierable; retinopatny

s exudate within® IDD)off centre off fovea
s CIrciNate or greup, of exudates within macuia

» any MA er haemorrhage within 1DD)of centre of
fovea associated with BEVA = 6/12




Within 1DD of the Centre of the Fovea?




Observable




Exudate Within 1DD of Centre of Fovea




Exudate Within 1DD of Centre of Fovea

=
ES

Circinate or group of|
exudates within macula




MA or Haemorrhage within 1DD/of
Centre of Fovea with BCVA < 6/12

¢




Photocoagulation
s Focal/grid macula
s Peripherall scatter

Unclassifiable
Unobtainable
Jngradeable




Finally.— a Plug

3@ Annual Diabetes and the Eye Day
Barmham Breom

Tuesday: the 9! of November 2010




09.25 — 09.30 Welcome and introduction to the day — Ketan Dhatariya

09.30 — 10.15

Diabetes — the basics

10.15'— 11.00' Interactive session — What do these images show, what is the grade of
retinopathy: and do you refer it? — Aseema Misra

11.00 — 11.15

Tea and cofifee

11.15 — 12.00F “What on earth is that?” Eye conditions seen on| routine screening
unrelated to diabetes — diagnosis andi treatment — Colin Jones

12.00 —12.45
— Swe Myint

12.45 — 13,45
13.45 = 14.30
14.30 — 15.15
15.15-15.30
15.30 — 16.15

16.15—17.00

Update onithe drugs used in diabetes — focus on insulin and newer agents

Lunch
Vitreoretinal surgery: for proliferate; diabetic retinopathy: - Ted Burton
Update, ini diabetes — why: it isn't enly about glucese — Jeremy: Turner

Coffiee and tea

Why diabetes related eye disease isn't just about the retina — Andy Glenn

Thyroid eye disease — Bijan Beigi




