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Diabetes



Diabetes

• Type 1

• Type 2

• Latent autoimmune diabetes of adults (LADA)

• Monogenic

• Secondary



Diabetes - Epidemiology

      Fremantle Diabetes Study Phase II (FDS2)

Intern Med J. 2018 Jul; 48(7): 803–809

Estimated prevalence of Diabetes = 4.8%, 86% T2DM



Diabetes – Indigenous populations

Diab Res Clin Pract 2011, doi:10.1016/j.diabres.2011.06.012



Diabetes – Indigenous populations

Diab Res Clin Pract 2011, doi:10.1016/j.diabres.2011.06.012
AIHW 2021, 2022

4.1 times higher among First Nations peopled compared to non-indigenous 2



Diabetes in Australia

• 5.1% prevalence 

• 19% aged 80-84 years old

• 0.7% aged <40 years

• 2.8x increase between 2000 – 2021



• Cross-sectional study using electronic health records; 
1,522,622 patients aged 18+ years attending 544 
Australian general practices 

• 7.5% (95% CI 7.3, 7.8) of adults had diabetes 
diagnosis, 0.7% (95% CI 0.6, 0.7) prediabetes, and 
0.3% (95% CI 0.3, 0.3) unrecorded diabetes/ 
prediabetes (elevated glucose levels without a 
recorded diagnosis)



Diabetes – Associations

Journal of Diabetes Research, 2022, 1566408. doi.org/10.1155/2022/1566408



Diabetes & environmental risk factors

Diabetologia 2022; 65: 263-274



Diabetes & environmental risk factors

Diabetologia 2022; 65: 263-274



Diabetes & dementia

• Mechanisms:

– Micro- & Macro-vascular changes

– Altered brain metabolism

– Insulin resistance & β-amyloid toxicity

– Tau hyperphosphorylation

– Oxidative stress & neuroinflammation

– Etc

Ageing Res Rev 2019; 55: 100944
Int J Mol Sci 2022; 23: 235



Diabetes & oxidative stress

Free Radical Biology and Medicine 2022; 184: 114-134



Glycaemic status & microglia activation

Scientific Reports 2019;9: 840 
Neuroglia 2018; 1: 311–326



Burden of Diabetes

• Disability-adjusted life years (DALY): One DALY 
is equivalent to one year of healthy life lost.

• T1DM; 0.7 DALY per 1,000 population, 

    0.3% total disease burden in Australia

• T2DM; 4.7 DALY per 1,000 population,

    2.2% total disease burden in Australia (11th  

    leading specific cause)

Australian Institute of Health & Welfare, 17th June 2024



Diabetes & dementia risk

• Increase dementia risk observed for every 5-
year decrease in age of type 2 diabetes onset 
(HR 1·24, 95% CI 1·06–1·46)

JAMA 2021; 325: 1640–49



Australian Type 2 Diabetes Glycaemic 
Management Algorithm (June 2024)

Australian Diabetes Society 2024



Pharmacological management

• Sequential or Combination therapy?

– Treatment choice based on 

RISK FACTORS/ CO-MORBIDITIES

– Treatment choice & Dementia   

    risk?

What’s “New”?



Australian Diabetes Society 2024



Australian Type 2 Diabetes Glycaemic Management Algorithm

Australian Diabetes Society 2024



“Beyond Glycaemic Lowering”

• Brain & Neurovascular health

• Diabetic kidney disease & Renoprotection

• Cardiovascular risk management

• Lipid lowering strategies

• Obesity management



Treatments & dementia risk

• SGLT2 inhibitors (OR 0·41, 95% CI 0·22–0·76), GLP-1 
receptor agonists (0·34, 0·14–0·85), and DPP-4 
inhibitors (0·78, 0·61–0·99) associated with dementia 
risk reduction

• Sulfonylureas associated with increased risk (1·43, 
1·11–1·82)

• Metformin not associated with a decreased or 
increased risk (0·71, 0·46–1·08)

[Another study found lower risk of dementia in those 
initiating metformin than in those not on medication for 
their diabetes (HR 0·88, 95% CI 0·84–0·92)]

Diabetes Metab Res Rev 2023; 39: e3673
Alzheimers Dement 2023; 19: 5681–89



?      Dementia risk:

SGLT2i
GLP-1RA
(? DPP4i)
(?? Metformin)



Diabetic kidney disease & Renoprotection

• Creatinine clearance declined 23 ±25 percent per year in the 
captopril group vs 37 ±25 percent per year in placebo group 

     (p = 0.01)

• Captopril treatment associated with 50 percent reduction in 
the risk of the combined end points of death, dialysis, and 
transplantation

• Captopril protects against deterioration in renal function in 
insulin-dependent diabetic nephropathy and is significantly 
more effective than blood-pressure control alone



Nephropathy – Potential mechanisms

Kidney International, Vol. 58, Suppl. 77 (2000), pp. S-93–S-98

Angiotensin 2 effects in diabetic nephropathy



Albuminuria & cardiovascular disease

JAHA 2024. https://doi.org/10.1161/JAHA.123.030131



Diabetic Nephropathy

Australian Family Physician 2007; 36 (9): 713-715
Med J Aust 2012;197(4):224-225



Urine Albumin: Creatinine Ratio

• Meta-analysis demonstrated extremely low ACR 
testing rates in diabetes (35.1%) and 
hypertension (4.1%)

• Among tested participants, ACR ≥30 mg/g (which 
defines CKD stage A2+) was common, with a 
median prevalence of 32.1% in diabetes and 
21.9% in hypertension

• Predicted number of undetected albumin-to-
creatinine ratio ≥30 mg/g (chronic kidney disease 
A2+) nearly 2-fold and 20-fold of detected cases 
in diabetes and hypertension, respectively

Hypertension 2021;78:1042–1052



SGLT2-inhibitors

• inhibit coupled reabsorption of sodium and 
glucose from the proximal tubules

• increasing renal glucose and sodium excretion

• increase the delivery of sodium to the loop of 
Henle and can thereby activate the 
tubuloglomerular feedback response to 
reduce glomerular hyperfiltration



https://doi.org/10.1053/j.ajkd.2018.03.022



• 6609 participants, multicentre

• Median 2.0 years (IQR 1.5-2.4)

• Kidney disease eGFR 20-45ml/min 

• 31.1% cohort Diabetic kidney disease

Lancet Diabetes Endocrinol 2024; 12: 51–60



SGLT2i – EMPA-KIDNEY

Progression of kidney disease or death from cardiovascular
causes occurred in 13.1% in Empagliflozin group and 16.9% in Placebo group

N Engl J Med 2023;388:117-27



EMPA-KIDNEY

Lancet Diabetes Endocrinol 2024; 12: 51–60



EMPA-KIDNEY

Lancet Diabetes Endocrinol 2024; 12: 51–60



DAPA-CKD study

N Engl J Med 2020 Oct 8;383(15):1436-1446



Int. J. Mol. Sci. 2022, 23(22), 13749



JAMA Network Open 2023;6(12):e2348431



JAMA Network Open 2023;6(12):e2348431



SGLT2-inhibitors

• Precautions:
– Euglycaemic ketosis 

– Soft tissue infections

– ? UTI

– Major surgery/ trauma

• Considerations:
– Co-morbidities; Heart failure (vs cor pulmonale), 

severe COPD (& other risk factors of acidosis)



GLP-1RA

• Glucagon-like peptide-1 receptor agonists 

Reviews in Endocrinology 2023;19(1): 38-45



GLP1-RA

Circulation 2022;146:1882–1894



GLP1-RA

Circulation 2022;146:1882–1894



GLP1-RA

Cardiovasc Diabetol 2023;22: 69. doi.org/10.1186/s12933-023-01800-z



BBC News. 15th October 2024



GLP1-RA/ GIP

N Engl J Med 2021;385:503-15



N Engl J Med 2021;385:503-15



Hypertension

• What’s new?







Journal of Hypertension 2023 41:1874–2071



Recommendations for BP measurements in the office 
and at home

Journal of Hypertension 2023 41:1874–2071



European Heart Journal 2024; 45: 3912–4018



European Heart Journal 2024; 45: 3912–4018



Cardiovascular risk: Stage & Grade

Journal of Hypertension 2023 41:1874–2071



Coronary risk evaluation

•  Heart Foundation 
(www.cvdcheck.org.au)

• Systematic COronary Risk Evaluation 
(SCORE) model (www.heartscore.org)

European Heart Journal 2021; 42: 2439–2454



European Heart Journal 2024; 45: 3912–4018



European Heart Journal 2024; 45: 3912–4018



Hypertension-mediated organ damage

European Heart Journal 2024; 45: 3912–4018



Based on European Journal of Internal Medicine 2023; 116: 1–7
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European Journal of Internal Medicine 2023; 116: 1–7





Management of Resistant Hypertension

European Heart Journal 2024; 45: 3912–4018





Antihypertensive treatment choice

Lancet 2020; 396: 413–46



Lancet 2020; 396: 413–46

? ‘Old news’
→We may have more refined risk stratification 

& therapeutic considerations now



Population attributable fraction of 
potentially modifiable risk factors 
for dementia

Lancet 2024; 404: 572–628

? Atrial fibrillation



Summary:

• Optimal screening for diabetes

• Role of Urine ACR in both, diabetes & hypertension

• Utilise latest diabetes glycaemic Rx guidelines

• Think ‘Beyond Glycaemic Lowering (BGL)’

• Prompt diagnosis & treatment of hypertension

• Review and follow-up is essential

• Think beyond hypertension in the cardiovascular 
system. E.g. dysrhythmias, hyperlipidaemia, etc



Kairos (Ancient Greek: καιρός), ancient Greek - 'the right or critical moment'



Thank you!

Questions?

t.khoo@griffith.edu.au

tien.khoo@health.nsw.gov.au
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