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In 6 short years….. 

 Series of landmark trials on hypoglycaemic agents 

 Cardiovascular outcomes 

 Significant academic, public and media interests 

 Almost identical design 

 New classes of hypoglycaemic agents 

 Unprecedented scrutiny 



Dipeptidyl peptidase-4 inhibitors 

 





Sodium glucose cotransport-2 inhibitors 

 





Glucagon like peptide 1 agonists 

 





What the fuss is it all about ? 

 Why the fuss ? 

 How did it come about ? 

 Is the fuss justified ?  

 What are trial design and why so similar ? 

 Has anything good come out of it ? 

 

 



Thiazolidinediones (TZDs) 

 Rosiglitazone approved by FDA in 1999 

 Favourable effects on lowering blood glucose and 
HbA1c 

 Little data on cardiovascular (CV) outcome 



 42 randomised trials 

 From GlaxoSmithKline clinical trial websites, phase 2,3,4 trials submitted to 
FDA for approval and 

 2 published clinical trials 

 DREAM 

 ADOPT 

 Rosiglitazone, n=15,560; Control, n=12,283 



Nissen meta-analysis 

 



Nissen meta-analysis 

 Included studies that reported myocardial infarction or 
CV death (not as primary endpoints) 

 Not adjudicated in all except one (DREAM) 

 Fixed effect model 

 Cochrane Q statistics used to assess heterogeneity 

 Justified use of fixed effect models as p > 0.1  

 No information on the weighting of the trials 



 All the attributes of a bad meta-analysis 

 Significant ripple effects 



 7 Randomised, double blind, controlled clinical trials 

 N=20,191 

 Random effects model 

 Assessment of heterogeneity 

 Information on weighting of each trial 



Thiazolidinediones and CV death 

 



Thiazolidinediones and heart failure 

 



As a result … 

 FDA issued a black box warning for TZDs in 2008 

 

 Required post-marketing assessment of CV safety of 
new hypoglycaemic agents 

 Phase 4 trials 



Is the fuss justified ? 

 You form your own opinion 



Thiazolidinediones and heart failure 

 Increased incidence of heart failure 
 0.9%/year 
 Comparator: 0.5%/year 

 Fluid retention as a side effect 
 Effects on the distal renal tubules 

 Fluid retention vs heart failure 
 No documented detrimental effects on left ventricular 

function* 
 ? Implications of heart failure 

*Dargie et al. JACC 2007;49:1705 
*St John Sutton et al. Diabetes Care 2002;25:2058 



Heart failure and diabetes 

 Increased incidence of heart failure in diabetes 

 Multiple etiologies 

 Dyspnoea and ankle swelling common in diabetes 

 Even without heart failure 

 Poor physical fitness, obesity, Immobility, chronic kidney 

disease, proteinuria and hypoalbuminaemia, varicose veins 

(deep vein thrombosis), treatment related 



What the fuss is it all about ? 

 Why the fuss ? 

 How did the fuss come about ? 

 Is the fuss justified ? 

 Why are trial design so similar ? 

 Has anything good come out of it ? 

 

 



Cardiovascular outcome trial design 

 Patient population 

 Established CV disease or at high risks 

 Non inferiority design 

 Sequential testing 

 Hypoglycaemic drug versus placebo 

 In contrast to other non inferior trials 

 Active controls 

 



Cardiovascular outcome trial design 

 Endpoint: 

 3 point MACE (major adverse CV events) 

 CV death, non fatal myocardial infarction, non fatal 
stroke 

 Non-inferior margin 

 1.3 

 Mandated by FDA 



Odd ratios of T to S 

1 Favours DM drug Favours placebo 

Risk ratio 

1.3 

Non-inferiority trial vs placebo 

Drug increases 
CV risks 

Drug does not increase 
or decrease CV risks 

Drug decreases 
CV risks 
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 Has anything good come out of it ? 

 

 



EXAMINE 

 



SAVOR TIMI 53 

 



Subgroup analysis 

 Multiple comparisons (problem of multiplicity) 
 P < 0.05 

 Type 1 error (a) 
 1 in 20 of “false positive” 

 Risks of “false positives” with multiple testing 
 40% with 10 tests 
 64% with 20 tests 
 1 – (0.95)n 

 Only hypotheses generating 



TECOS 

 



 

Random effects model 



Dipeptidyl peptidase-4 inhibitors 

 No increase in cardiovascular adverse outcome 

 Including heart failure 

 Not superior to placebo 

 Cardiovascular outcomes 

 



EMPA-REG outcome trial 

 



DECLARE 

 



 Reduction in major adverse cardiovascular events 

 Reduction in progression of renal disease and renal 
events 

 Set out to demonstrate CV safety 

 Bonus of showing cardio-renal protective effects 

Sodium glucose cotransport-2 inhibitors 



Liraglutide – LEADER trial 



Semaglutide – SUSTAIN 6 

 



Exenatide - EXSCEL 

 



Glucagon like peptide 1 agonists 

 Reduction in major adverse cardiovascular events 

 Set out to demonstrate CV safety 

 Bonus of showing cardio protective effects 



Why lower CV risks with these agents? 

 Weight loss 

 2.3 kg lower in treatment arm in LEADER 

 2 kg lower in EMPA REG 

 Lower blood pressure 

 1.3 mmHg lower in systolic blood pressure in treatment 
arm in LEADER 

 Reduced systolic and diastolic BP by 1-5 mmHg* 
* Wang B et al. Diabetes, Obesity and Metabolism 15: 737–749, 
2013. 



Why lower CV risks with these agents? 

 Glycaemic control (HbA1c) 

 0.4% lower in LEADER 

 0.53%-0.6% lower in EMPA_REG 

 Lipid levels 

 Increase in LDL and HDL in EMPA-REG 

 Modest reduction in LDL and total cholesterol with GLP1 
agonists* 

 

 

Sun F et al, Clin Ther 2015; 37:225 



Why lower CV risks with these agents? 

 Heart rate 

 3 beats/minute higher in treatment arm in LEADER 

 No increase in EMPA_REG 

 



Cardiovascular outcome trials 

 Nissen meta-analysis on the safety of rosiglitazone in 
2007 

 A low quality meta-analysis 

 Flaws in design, studies included, analysis and 
interpretation 

 Is it friend or foe ? 

 

 



Something good has come out of it ! 



Story to be continued …. 

 A tale of two meta-analyses 



Thank you for your attention 

 


