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We primarily treat type 2 diabetes mellitus to reduce 
the risk of  long term complications 

Stroke 
Heart  
Disease  

Peripheral  
Vascular  
Disease3,4 

1.National Health and Medical Research Council. Guidelines for the management of diabetic retinopathy. 2008. Available at www.nhmrc.gov.au/publications/synopses/_files/di15.pdf 
2.Kidney Health Australia. Two of a KinD (Kidneys in Diabetes) 2011.  

3.Australian Institute of Health and Welfare 2008. Diabetes: Australian facts 2008. Diabetes series no. 8. Cat. no. CVD 40. Canberra: AIHW. and 
4.CDC 2011 National Diabetes Fact Sheet, http://www.cdc.gov/diabetes/pubs/estimates11.htm#12 

Neuropathy 

Chronic  
Kidney  
Disease2 Retinopathy1 

http://www.nhmrc.gov.au/publications/synopses/_files/di15.pdf
http://www.cdc.gov/diabetes/pubs/estimates11.htm


       Goals of Type 2 DM Management 
 
To minimize macrovascular disease  

ª BP control 
ª LDL Cholesterol control 
ª Anti platelet agents  
ª Smoking cessation 
ª Glycaemic control – short term no , long term probably 

 

To minimize microvascular disease   
ª Glycaemic control 
ª HbA1c < 7% but individualised 
ª Laser, anti-VEGF therapy, fenofibrate (retinopathy) 
ª ACE inhibitors/ARB (nephropathy) 





“THE OMINOUS OCTET” 
 

HYPERGLYCEMIA 

Decreased  
incretin effect 

Increased  
lipolysis 

Increased glucose 
reabsorption 

Decreased 
glucose uptake Neurotransmitter 

dysfunction 

Increased hepatic 
glucose production 

Impaired insulin 
secretion 

Increased glucagon 
secretion 

SGLT2  
inhibitors 

TZDs 

GLP-1 RA; AGIs 

GLP-1 RA; TZDs, 
DPP4i, SU 

GLP-1 RA; 
DPP4i 

Metformin, TZDs, 
GLP-1 RA 

GLP-1 RA 

TZDs, metformin 

AGI, alpha-glucosidase inhibitor; DPP4i, dipeptidyl peptidase-4 inhibitor;  
GLP-1 RA, glucagon-like peptide-1 receptor agonist; TZD, thiazolidinedione. 
1. DeFronzo RA. Diabetes. 2009;58(4):773–795. 



   Neutral CV Outcome Studies in Type 2 DM 

 
DPP4 Inhibitors – SAVOR TIMI    saxagliptin 
                                EXAMINE        alogliptin 
                                TECOS             sitagliptin 
 
GLP1 Agonists –    ELIXA              lixisenatide   

 







Zinman B et al. N Engl J Med 2015. DOI: 10.1056/NEJMoa1504720 

Cardiovascular Outcomes and Death from Any Cause. 





































EMPA –REG  - Lessons and Cautions 

• 1. Empagliflozin  10 or 25mg daily  provided major rapid reduction in 
       CV and all cause mortality and heart failure hospitalisation  
       compared to standard therapy not including empagliflozin in type 2 
       diabetic patients with established CV disease. 
• 2. NNT  over 3 years to prevent 1 death = 39 
• 3. May or may not be class effect . CV outcome study results for  
       canagliflozin (CANVAS) expected 2017 and dapagliflozin (DECLARE) 2019 
• 4. Longer term effects are as yet unknown 
• 5. Empagliflozin was well tolerated other than genital infections. No  
       increase in serious UTI , DKA , fractures ,dehydration or acute  
       kidney injury 
• 6. This is a secondary prevention study – may or may not apply to  
       patients without established CV disease 
 
 

 
 

 



EMPA-REG – Putative Mechanisms 

• 1. Glycaemia , insulin 
• 2. BP , lipids 
• 3. Weight ,visceral adiposity 
• 4. Urate 
• 5. Vascular stiffness 
• 6. Intrarenal effects 
• 7. Sympathetic outflow 
• 8. Oxidative stress 







                                
QUESTIONS? 





Zinman B et al. N Engl J Med 2015. DOI: 10.1056/NEJMoa1504720 

Glycated Hemoglobin Levels. 





EMPA-REG  - EASD Stockholm Sept 2015 

• 7020 adult type 2DM patients with established CV disease 
• BMI<45, HbA1C 7-10% , eGFR >30 
• Empagliflozin 10 or 25 mg v placebo in combination with optimal 

standard care  
• Outcome  CV morbidity and mortality 
• Excellent retention , follow-up and reasonable baseline care 





         SGLT2 Inhibitors – How Sweet it is! 

Steve Stranks 
RGH Grand Round 

Oct 2 2015 



Zinman B et al. N Engl J Med 2015. DOI: 10.1056/NEJMoa1504720 

Adverse Events. 









Zinman B et al. N Engl J Med 2015. DOI: 10.1056/NEJMoa1504720 

Subgroup Analyses for the Primary Outcome and Death 
from Cardiovascular Causes. 











 SGLT2 inhibitors increase glucagon levels  

• Plasma Glucose 
• Plasma Insulin 
• Glycosuria –neural reflex directly to alpha cells 
                       - neural reflex via central sympathetic outflow 
• Direct effect of dapagliflozin on alpha cells 















Zinman B et al. N Engl J Med 2015. DOI: 10.1056/NEJMoa1504720 

Primary and Secondary Cardiovascular Outcomes. 
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