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Diabetes is a huge and growing problem, and the
costs to society are high and escalating
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382 million people have
diabetes

By 2035, this number will
rise to 592 million
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Number of people with diabetes by IDF Region, 2013
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Diabetic Complications

2- to 4- fold
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Leading cause of non-traumatic
lower extremity amputations

National Diabetes Information Clearinghouse. Diabetes Statistics—Complications of Diabetes. (website)
http://www.niddk.nih.gov/health/diabetes/pubs/dmstats/dmstats.htm#comp.



... and the costs to society are high and escalating

Diabetes kills one person every six seconds
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5.1 million deaths due to diabetes in 2013



mortality <60

Of those who die from diabetes, what proportion do so before
the age of 607?




expenditures

Health expenditure (USD] due to diabetes (20-79 years), 2013



Prevalence and Cardiovascular Associations
of Diabetic Retinopathy and Maculopathy:
Results from the Gutenberg Health Study

Philipp Raum’, Julia Lamparter’, Katharina A. Ponto'#, Tunde Peto?, René Hoehn’,
Andreas Schulz®, Astrid Schneider?®, Philipp S. Wild*>®, Norbert Pfeiffer’,
Alireza Mirshahi®”* PL0S One. 2015 Jun 15;10(6):€0127188

15010 Individuals (35-74 Years)
- 1124 (= 7.5 %) Diabetes mellitus:

HbA,. 6.8 % (6.4-7.3 %)
79.6 % T2D

13% unknown

6 % T1D

0.7% GDM

0.3% T3D

> 27.7 % Diabetes unknown: screening detected!

> 22.7 % Any retinopathy - 5 % VTDR
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Countries with High Rates of Diabetic Retinopathy
In People with Diabetes

48%

1

China

49%

Malaysia

0
53% [
Fiji South Africa

Chi et al (2001); Levitt et al (1997); Shriwas et al
(1996); Brooks et al (1999)
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Sight-threatening diabetic retinopathy at
presentation to screening services in Fiji
« 27 % of patients were graded

as having sight threatening
retinopathy at presentation

* |In 15 % this was bilateral

* Visual impairment and vision loss
was observed in 9.4 % of diabetic
patients

« Comparison with patients entering
screening in a UK setting — 6 % had
STR at presentation

The Fred Hollows
Foundation

Damato E et al., Ophthalmic Epidemiol 2014 The Pacific Eye Institute, Fiji {0



Yau et al., Diab Care 2012

Global prevalence and major risk factors
of diabetic retinopathy

Overall Studies included Total N Cases N Prevalence * 95 % ClI
Any DR 18 12620 4487 35,36 35,17-35,56
PDR 21 13436 957 7,24 7,15-7,33
DME 20 14554 1039 7,48 7,48-7,57
VTDR 18 12710 1481 11,72 11,72-11,83




93 Million People have Diabetic Retinopathy

Vision-threatening diabetic retinopathy

Other diabetic retinopathy

Diabetic macular edema

Proliferative diabetic retinopathy

0 5,000,000 10,000,000 15,000,000 20,000,000 25,000,000 30,000,000

Yau et al. Diabetes Care 35:556-564, 2012



Prevelance of diabetic microvascular
complications in T1 and T2 diabetes

T1D T2D
n 8784 64784
Age (Y) 31,1+12,1 68,7+10,4
DD (Y) 14,5+10,4 9,2+7,8
HbALc (%) 8,1+1,9 7,417
RR (mm HQg) 124/75 135/77
Chol (mg/dl) 192448 198+49
Trig (mg/dl) 127+100 190+117

Hammes et al., Diabetologia 2011, PlosOne 2015
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Changes in Diabetes-Related Complications
in the United States, 1990-2010

Edward W. Gregg, Ph.D., Yanfeng Li, M.D., Jing Wang, M.D.,

A Population with Diabetes
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Type 2 diabetes is preventable
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Elucidate the reno-retinal syndrome —
no fully accepted role of a genetic risk
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Diabetic retinopathy is preventable

Glycaemia increase Associated risk increase

21% 11 14%

1 /0 Increase in increase in

Increase in diabetes-related myocardial
HDbA, . deaths infarction
P<0.0001 P<0.0001

37%

Increase in
microvascular
complications

P<0.0001
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I Practice Points

In Denmark, only 20% of those with undiagnosed diabetes were identified by screening.

For each person with diabetes identified, another two at high risk of diabetes and six at high risk of
cardiovascular disease were identified.

Screening for diabetes had limited short- and long-term adverse psychological impact on
participants.

Cardiovascular risk factors (weight, blood pressure and cholesterol), including health-related
behaviors (smoking), improved substantially following detection of diabetes by screening.

Small increases in treatment intensity of screen-detected patients were associated with a
nonsignificant 17% reduction in risk of a first cardiovascular event.

Among people with screen-detected diabetes, all-cause mortality over 7 years was twice as high
for those with HbAlc <6.0% compared with those with HbAlc >6.5% at screening. Those with
HbA1c <6.0% were less intensively treated than those with HbA1c =6.5%. The latter group had an
all-cause mortality that was not significantly different from people with normal glucose tolerance
and HbA1c <6.0% at screening, presumably due to more intensive treatment.

At the population level, invitation of high-risk individuals to screening was not associated with a
reduction in all-cause or diabetes-related mortality over 10 years.

The ADDITION study provides further evidence of the net benefit associated with earlier detection
and treatment of Type 2 diabetes. Rather than screening the population for diabetes, primary care
teams should focus efforts on earlier detection and treatment of risk factors among those with
diabetes, at high risk of diabetes and high risk of cardiovascular disease.
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HbA,. reduced from 8to 7

Recent clinical studies have shown that even in type
1 diabetes , HbA,. and the duration of disease can
only explain 11% of the late diabetic complications!




Targeting intensive glycaemic control versus targeting
conventional glycaemic control for type 2 diabetes (Review)

Analysis 1.59. Comparison | Intensive glycaemic control versus conventional glycaemic control, Outcome
59 Retinopathy; stratified according to intervention.

Review: Targeting intensive glycaemic control versus targeting conventional glycaemic control for type 2 diabetes mellitus
Comparison: | Intensive glycaemic control versus conventional glycaemic control

Outcome: 59 Retinopathy;, stratified according to intervention

Conventional
Study or subgroup Intensive control control Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N cl Cl
| Exclusively dealing with glycaemic control in usual care setting
ACCORD 2008 81/1429 126/1427 = 13.6 % 0.64 [ 0.49,0.84 ]
ADVANCE 2008 88/791 99/811 b 135% 091070, I.19]
Kumamoto 2000 13/55 34/55 Ea 6.0 % 0.38[0.23,0.64 ]
UGDP 1975 517204 537210 *‘ 109 % 099071, 1.38]
UKPDS 1998 363/2729 172/1138 » 19.1 % 0.88 [ 0.74, 1.04 ]
Subtotal (95% CI) 5817 4253 86.1 % 0.80 [ 0.67, 0.94 ]

L I = = I

Hemmingsen B, et al., Cochrane Database Syst Rev, 2013. 11: p. CD008143



Chew E et al., Ophthalmology, 2014

The effects of medical management on the progression of diabetic

retinopathy in persons with

type 2 diabetes the Action to Control

Cardiovascular Risk in Diabetes (ACCORD) eye study

Four year rate of DRP progression in the subgroups
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Only mild stages benefit!




1968 Airlie House Symposium

SCREENING FOR
DIABETIC RETINOPATHY
IN EUROPE:

A FIELD GUIDE-BOOK

Edited by:
E. M. KONNER - M. PORTA

B @
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Diabetic retinopathy severity scale (DRSS)

Mild High risk Advanced
Mild NPDR Moderate NPDR ~ FDR PDR PDR
10 20 35 43 47 53 61 65 71 75 81 8
_ Severe- Moderate
SNETERIE ST very severe NPDR ~ PDR

(N)PDR = (non)proliferative diabetic retinopathy

ETDRS, Ophthalmology 1991




The neurovascular unit in diabetes
Is diabetic retinopathy only a vascular disease?

Diabetic Retinopathy
Where We Are and A Path to Progress

A Report by the Lasker/IRRF Initiative for
Innovation in Vision Science

http://www.laskerfoundation.org/programs/images/irrf_12.pdf
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Predict CV-risk from retinal fundus imaging

Diabetic Retinopathy predicts all-cause mortality and
cardiovascular events in both type 1 and type 2 diabetes

e
Sty Year Populotian DR [95% Gl WWizight
|
Type 2 Diabetes !
Sazaki A 1688 1636 —-I-—:— 218 {1689, 281} 1251
Hares CL 1#02 321 —i:— 247 {1.39. 4 3E} 8.EQ
Farsblom <M 1egm 13 : * AT 1A DAY a3
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Ora T 20z 223 : —_— 6.7 {3.4563, 12.42) a13
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Loviasiam-adrian M araT 383 —i—:— 1.85 {118, 2.9E} a.B7
Tong PCY 2T A4 —— i 1.43 (DA, 2 12) 1081
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Type 1 Diabetes i
Kledn R 105 4054 i 7,32 {353, 15.19) 8.5+
Vinia U 2001 147 I - 8.5 (168, 1679 hed
Sosdamah-Muthie S 2008 2TAT T E 1.43 (A6 213} 1077
Subbotal {l-sguored = B9.1%, p = 9.000] —{}}— A65 {105, 12.65) 2165
I
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Kramer et al., Diab Care 2011



ESC Guidelines on diabetes,
prediabetes, and cardiovascular

diseases developed in collaboration
with the EASD

Ryden, Grant et al., Eur H J 2013

Management of microvascular disease in diabetes

Recommendations

Screening for the presence
of retinopathy should be
considered on annual basis in
patients with T2DM.

Multifactorial ~ therapy s |

recommended when retinopathy
is progressing rapidly.

An HbA. <7% and a blood |

pressure <|40/85 mmHg are
recommended for primary
prevention of retinopathy
related to DM.

Lipid lowering should be
considered to reduce the
progression of retinopathy, the
need for laser treatment, and
the need for vitrectomy.

It is recommended that
proliferative DM retinopathy
is treated by pan retinal laser
photocoagulation.

Grid laser photocoagulation
should be considered in
clinically significant macular
oedema.

Intravitreal anti-vascular endo-
thelial growth factor therapy
should be considered in patients
with vision impairment and
clinically ~ significant macular
oedema involving the fovea.
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Future perspectives for ,medical retina‘

Elucidate the ,reno-retinal syndrome”
Explain the diabetic ,paradox”

Predict CV-risk from retinal fundus imaging
Predict visual outcome from novel markers

Develop multimodal treatment targeting the
neurovascular unit
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Act t -« day,
to change tomorrow _

Charmpion a world free ¢ diabetas
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Some good news
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Some not-so-good news

10.0 -
9.0 +—T==i ? i § | e Ty pe 1 diabe tes
e T T e - ————— ———— T p———— . .
- = = = |nsulin regimen
810 Ny \ |
Non-insulin regimen

70 1 e Ty pe 2 diabetes
- 60 - | | Diet and exercise
o 5.0 -
©
0
T a0 -

3.0 -

2.0 -

1.0 -

0-0 L L L L L l L | L | l l L L L] I l L L L | ]

Mid year

Currie CJ et al. unpublished




Intensive vs Conventional Treatment in Type 2 Diabetes

Trials = N.randomized Non';lflatal ﬁ::;f;l:ist: glcggzia
Turnbull FM et al 2009 4 27049 o.ag-é(;_; & (0_;0'?: 20) a _921'2 21)
Ray KK et al 2009 ) 33040 (0.705'_803‘93) (0.817-?12.19) =
Tkac | et al 2009 S 32649 (0_7%_8; 93) (0;9?3 16) =
Marso SP et al 2010 6 27544 (0_707'?; 97) (0_816?11.1 8) =
Zhang CY et al 2010 7 34144 (0_7%?;93) NS i e -
Hemmingsen B et al 2011 14 28614 (0.60:(8;595) (0-912'?12_35) A _721‘?:34)
Hemmingsen B et al 2011 20 29986 (0_7%_806_ 96) (0_;:(1,‘_'1 3) -
Hemmingsen B et al 2013 28 34912 (0_70_;_8({98) (0_912-?10_08) (1 _523'1311)
Buehler AM et al 2013 20 27654 (0_7%_80595) (0.;0'?13_17) A .729?3?18)

'HR; 20R; *RR; (95% Cl)




