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Diabetes is a huge and growing problem, and the 
costs to society are high and escalating 

382 million people have 
diabetes 

 

By 2035, this number will 
rise to 592 million 



Urbanisation….. 





Diabetic Complications 

Cardiovascular 

Disease 

Diabetic 

Retinopathy 

Leading cause 

of blindness 

in working age 

adults 

Diabetic 

Nephropathy 

Leading cause of  

end-stage renal disease 

Stroke 

2- to 4- fold  
increase in  
cardiovascular  
events and  
 stroke 

Diabetic 

Neuropathy 

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 

 

 

5.1 million deaths due to diabetes in 2013 

 

 

 



Of those who die from diabetes, what proportion do so before 

the age of 60? 





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

             HbA1c 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 

 

  

PLoS One. 2015 Jun 15;10(6):e0127188 



Countries with High Rates of Diabetic Retinopathy 

in People with Diabetes 
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Damato E et al., Ophthalmic Epidemiol 2014  

• 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 Pacific Eye Institute, Fiji 

Sight-threatening diabetic retinopathy at 

presentation to screening services in Fiji 
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Overall Studies included Total N Cases N Prevalence * 95 % CI 

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 

Global prevalence and major risk factors  

of diabetic retinopathy 
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93 Million People have Diabetic Retinopathy 

17,000,000 

21,000,000 
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28,000,000 
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Proliferative diabetic retinopathy

Diabetic macular edema

Other diabetic retinopathy

Vision-threatening diabetic retinopathy

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

 



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 

HbA1c (%) 8,1±1,9 7,4±1,7 

RR (mm Hg) 124/75 135/77 

Chol (mg/dl) 192±48 198±49 

Trig (mg/dl) 127±100 190±117 
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Prevelance of diabetic microvascular 

complications in T1 and T2 diabetes 

Hammes et al., Diabetologia 2011, PlosOne 2015 





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 

 

1% 
increase in  

HbA1c 

21% 
increase in  

diabetes-related 

deaths 

P<0.0001 

14% 
increase in  

myocardial 

infarction 

P<0.0001 

37% 
increase in  

microvascular 

complications 

P<0.0001 

Associated risk increase Glycaemia increase 
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Primary prevention cohort 

Relative change (%) in AER 
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Secondary prevention cohort 
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HbA1c 7 

         HbA1c reduced from  8 to 7 

HbA1c 8 

Healthy 

Recent clinical studies have shown that even in type 

1 diabetes , HbA1c and the duration of disease can 

only explain 11% of the late diabetic complications! 

M. Lind et al, Diabetologia 53:1093–1098, 2010 

Distribution of slopes for urinary albumin excretion, expressed as relative percent change per year 

 DCCT (The DCCT Research Group, Kidney Int. 47:1703-1720, 1995) 



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

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



Baseline steps 2-4: Ma 

Or mild DR 1 eye,  

no DR or Ma only in other 

Four year rate of DRP progression in the subgroups 

Only mild stages benefit! 
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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 
 



September 29 to October 1, 1968 
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1968 Airlie House Symposium 



Diabetic retinopathy severity scale (DRSS) 
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Mild NPDR Moderate NPDR 

Mild  
PDR 

High risk  
PDR 

Advanced 
PDR 

Microaneurysms 
Severe- 

very severe NPDR 

Moderate 
PDR 

(N)PDR = (non)proliferative diabetic retinopathy 

ETDRS, Ophthalmology 1991 



The neurovascular unit in diabetes 

Is diabetic retinopathy only a vascular disease? 
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http://www.laskerfoundation.org/programs/images/irrf_12.pdf 



Kramer et al., Diab Care 2011 

Predict CV-risk from retinal fundus imaging 

Diabetic Retinopathy predicts all-cause mortality and  

cardiovascular events in both type 1 and type 2 diabetes 

28 



ESC Guidelines on diabetes, 

prediabetes, and cardiovascular 

diseases developed in collaboration 

with the EASD 

Ryden, Grant et al., Eur H J 2013  

29 



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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Eye Health Standard 





Backup slides 



Some good news 

Currie CJ et al. unpublished 



Some not-so-good news 

Currie CJ et al. unpublished 




