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Banting and Best 
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What is Diabetes? 
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 Is the inadequate control of carbohydrate metabolism leading to 

higher than “normal” blood sugars  

 Glucose is the basic molecule needed for metabolism of the body’s 

cells 

 The body seeks to maintain  a near constant blood sugar level to 

respond to needs of body for sugar at any 1 point in time 

 What “goes in” must “go out” or one seeks to balance the scale to 

maintain an equilibrium – this is “biostatsis” 

 Hormones are used to help control this biostasis 

 Insulin and glucagon are the prime ones 

 

 

Quick summary of the anatomy and physiology 
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 Food (carbs, fat and protein) ingested → broken down in  GIT to 

many components including glucose 

 Glucose absorbed into blood → rising blood sugar →stimulates the 

islet cells → releases insulin →facilitates entry of glucose into 

muscle/ liver cells in particular - all cells that require sugar for 

metabolic function 

 Glucose is stored in the muscle/liver as glycogen for future use 

 Once level of absorbed blood sugar comes down to a certain level, 

the amount of released insulin decreases to keep the blood sugar 

from going too low. 

 

 

 

 

Quick summary of the anatomy and physiology 
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 The prevalence of diabetes in Australia  
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What is the prevalence of diabetes in Australian and New 

Zealand adults?  
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What was life expectancy for diabetics in the past? 
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Reduction in Life Expectancy (Mean Years) in Diabetic Versus Non-diabetic Subjects 



 

 before HbA1c available 

 

 before Blood Sugar monitors 

 

 before disposable syringes and needles 

 

 before structured diabetes education 

 

What has changed since the PANZRAM Study? 

10 



Type 1 diabetes mortality experience 
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Type 1 diabetes mortality experience 
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Type 1 diabetes mortality experience 
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Type 1 diabetes mortality experience 
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Diabetes Mortality in Insured Population 

 

 

 Total mortality experience of 41,972 insurance policies issued 1989 – 
2002 with MIB code for diabetes 

 Mortality compared to 2001 Valuation Basic Table 

 495 deaths 

 Mortality Ratio (MR) 187% 
 If issued “standard” MR was 132%  

 

. 

 

Milano AF et al, J Insur Med. 2005;37(2):140-2 
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Mortality in Diabetics Update 

 RM Males 

 1.38 to 1.27 

 RM Females 

 1.62 to 1.44 

Males Females 

Figure from Gulliford & Charlton Am J Epidemiol 2009;169:455–461 

Diabetic cohort – Filled symbols  
General population – Open Symbols 
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What are the major causes of death 
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What are the major causes of death – US Study 
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What are the major causes of death – Danish Study 
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Diabetes and the risk of macrovascular disease 

20 



Diabetes and the risk of macrovascular disease 
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 People don’t usually die directly due to the diabetes except in coma 

states 

 Coma - too high blood sugar (hyper) and too low blood sugar (hypo) 

 It is the damage the diabetes wroughts over time 

 Widespread systemic complications - Atherosclerosis 

 Cardiovascular 

 Cerebrovascular 

 Peripheral vascular 

 Renal (nephropathy) 

 Neuropathy (peripheral and sympathetic systems) 

 Retinopathy/cataracts 

 If an individual with diabetes survives more than 20 years after the 

onset of disease without developing significant complications then 

they have a reasonable chance of good health 

 

 

 

 

Complications of Diabetes and why we care 
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 Type 1 diabetics tend to get more “Small” vessel involvement - 

microvascular 

 The angiopathy - the fine coronary, renal and peripheral vessels in the limbs 

 

 Type 2 diabetes affects the “larger” vessels - macrovascular 

 The coronaries, aorta, carotids and the renal arteries 

 

 There is however a crossover between the 2 

 

 

 

 

Complications of Diabetes and why we care 
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What is the relative risk of complications vs population  
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Albuminuria and its importance as a predictor 
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Standards of Medical Care 

Table 15 – Stages of CKD 

Stage Description 

GFR 

(ml/min per 1.73m2 body 
surface area) 

1 Kidney damage* with normal or increased GFR >90 

2 Kidney damage* with mildly decreased GFR 60-89 

3 Moderately decreased GFR 30-59 

4 Severely decreased GFR 15-29 

5 Kidney failure <15 or dialysis 

* Kidney damage defined as abnormalities on pathologic, urine, blood or 
imaging tests. Adapted from ref 283. 
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 It is believed an increasing Albumin Excretion Rate (AER) is a 

predictor of falling Glomerular Filtration Rate (GFR) and therefore 

development of diabetic renal disease. 

 However some studies have shown that those with a reduced GFR 

do not necessarily have an increased AER. 

 Transient elevations in AER are not as strongly associated with a 

reduction in renal function as sustained levels, even if only to 

microalbuminuria. 

 Renal function is considerably worse when macroalbumnuria is 

present. 

 A higher proportion of those with Type 2 diabetes are found to have 

microalbuminuria or overt nephropathy at or shortly after diagnosis – 

disease often present before diabetes is diagnosed 

Albuminuria and its importance as a predictor 
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Is it associated with progressive renal disease and development of cardiovascular disease? 



 Diabetes is the most common cause of blindness in those aged 30 – 

69 

 Diabetic retinopathy affects nearly all individuals with a duration of at 

least 15 year 

 Increased risk of ischaemic heart disease in those with proliferative 

versus those with non-proliferative retinopathy 

Retinopathy 
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 Non proliferative 

 

 Narrowing of the vessels, increased capillary permeability 
serous central retinopathy 

 Hemorrhages exudates 

 microaneurysms 

 

  Proliferative 

 new vessel formation  scarring of retina (retinitis 
proliferans); vitreal hemorrhage, retinal detachment  

 loss of vision 

Retinopathy – what are the differences? 
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Retinopathy – mortality rates of Type 1 diabetics with types 
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All cause mortality with proliferative retinopathy and/or 

proteinuria 
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Incidence of blindness 
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Retinopathy 

 

 Background – risk to vision, not to life 

 Proliferative – risk to both 

 

 Treatment available 

 Good diabetic care 

 Laser photocoagulation 

 Anti VEGF injections (Vascular Endothelial Growth Factor, which 

is responsible for growth of blood vessels)  
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Diabetes – morbidity from micro and macrovascular 

complications 
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Diabetes and hypertension – stroke risk and mortality 
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Diabetes and smoking – Relative risk of CHD   
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HbA1c control – how tight should control be? 
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ACCORD 
 10,251 patients with Type II Diabetes 

 Poor control (average HbA1c of 8.1%) 

 Previous CV event or other risk factors 

 

Target 
 Intensive control – HbA1c 6.0% or less (actual - 6.4%) 

 Standard control – HbA1c 7-7.9% (actual – 7.4%) 

Result 
 22% increase in mortality in intensive group 

 TRIAL STOPPED 
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 There was a U shaped pattern of risk association with HbA1c 

 It was similar between insulin and non insulin controlled cohorts 

 The findings from this study aligned with the ACCORD trial 

 Studies showed a HbA1c of approximately 7.5% associated with 

lowest all cause mortality + lowest progression rate to large-vessel 

disease events 

 Hypoglycaemia is associated with various sequelae that could 

increase mortality 

 

HbA1c control – how tight should control be? 
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HbA1c control – how it affects all cause and CV mortality? 
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Diabetes and morbidity 
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Diabetes and morbidity – how is working restricted 
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Diabetes and morbidity – how is it affected by age 
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Diabetes and morbidity – how is it affected by duration 
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What conclusions can we draw? 

 Mortality has been improving 

 Relative risk reduces with age at onset in 10 year increments 

 Morbidity has shown some improvement but only for good risks 

 Complications and co-morbid factors remain important 

 Albuminuria 

 Proliferative retinopathy 

 Coronary artery disease 

 Hyperlipidaemia 

 Hypertension 

 Smoking 

 Views have changed on intensity of control 
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Thank you for your attention. 
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