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Overview 
 

 Cardiovascular disease – unmet needs 

 Treating evident and residual risk 

 Integrating care 

• Improving outcomes 





Observational analysis of UKPDS data: Reduction in 
HbA1c leads to improvements in complications 1 

Adapted from Stratton IM et al (2000) BMJ 321: 405–12. 

Observational analysis of relation between glycaemic exposure and complications of diabetes as estimated by decrease in risk for 1% reduction in HbA1c concentration, 
measured at baseline and as updated mean, controlled for age at diagnosis of diabetes, sex, ethnic group, smoking, albuminuria, systolic blood pressure, HDL and LDL 
cholesterol, and triglycerides: 3,642 white, Asian Indian and Afro-Caribbean UKPDS patients were included in analyses of relative risk. 

UKPDS=UK Prospective Diabetes Study. 

1. Stratton IM et al (2000) BMJ 321: 405–12 



The Incidence of Congestive Heart Failure in Type 2 Diabetes 

Nichols GA Diabetes Care 2004 



Cardiovascular Disease in  

Type 2 Diabetes 

• Cardiovascular disease (CVD) accounts for 80% 
of the premature morbidity and mortality for 
individuals with diabetes 

• Controlling individual/multiple CVD risk factors 
may prevent its development. 

• Probability for developing coronary heart 
disease has decreased in the last decade 

• Approx 50% of patients do not meet goals* 
 

* Ali MK et al NEJM 2013 



Effect of a Multifactorial Intervention on Mortality in Type 2 Diabetes 

Steno-2 NEJM 2008 
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1. UKPDS (1998) Lancet 352: 837–53; 2. Holman RR et al (2008) N Engl J Med 359: 1577–89; 3. Gerstein HC et al (2008) N Engl J Med 358: 

2545–59; 4. ACCORD Study Group (2011) N Engl J Med 364: 818–28; 5. Ismail-Beigi F et al (2010) Lancet 376: 419–30; 6. Patel A et al 

(2008) N Engl J Med 358: 2560–72; 7. Zoungas S et al (2014) N Engl J Med 371: 1392–406; 8. Duckworth W et al (2009) N Engl J Med 360: 

129–39; 9. Hayward RA et al (2015) N Engl J Med 372: 2197–206 

Study Microvascular Macrovascular Mortality 

UKPDS1,2     


 
 

ACCORD3–5  NR     

ADVANCE6,7  *   


 
 

VADT8,9  NR   


 
 

Intensive therapy: micro- and macrovascular outcomes 

Long-term follow-up  Initial trial  

*End-stage renal disease. 

ACCORD=Action to Control Cardiovascular Risk in Diabetes; ADVANCE=Action in Diabetes and Vascular Disease: Preterax and Diamicron MR Controlled Evaluation; NR=not reported; UKPDS=UK 
Prospective Diabetes Study; VADT=Veterans Affairs Diabetes Trial. 
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Hypoglycaemia and treatment intensification 

ACCORD ADVANCE VADT 

Mean Age (yrs) 62 66 60 

Median HbA1c  
% 

8.1 7.2 9.4 

Achieved HbA1c 
% 

6.4 v 7.5 6.3 v 7.0 6.9 v 8.5 

Hypoglycaemia  
% 

16.2 v 5.1 2.7 v 1.5 21.2 v 9.9 

9 
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Cardiovascular Disease in  

Type 2 Diabetes 

• 10 years post intensive-glucose control in UKPDS - 15% 
and 13% relative risk reduction in CVD and all cause 
mortality* 

• Safety concerns raised with glucose lowering strategies 
and use of peroxisome proliferator-activated receptor 
agonists 

• Tight glycaemic control and weight gain may increase 
risk of heart failure  7% (95% CI 1.0 -13.6)%** 
 

 

• Holman RR et al NEJM 2008* 

• Udell JA et al Lancet Diabetes Endocrinology 2015** 







CALIBER  
(CArdiovascular disease research  

using LInked Bespoke studies and Electronic health Records) 

 
• Primary care electronic health data 

• 1.9 M individuals – 35,000 with T2DM 

• Aged 30 years between Jan 1, 1998, and March 25, 

2010 without CVD 

 

Shah AD Lancet Diabetes & Endocrinology 2015 







CALIBER  
(CArdiovascular disease research  

using LInked Bespoke studies and Electronic health Records) 

 

   
Risk of developing CVD by age 80 years 

 

– 30·7 vs 58.2% for women without vs with diabetes  

– 44·3% vs 68% for men without vs with diabetes  



CALIBER  
(CArdiovascular disease research  

using LInked Bespoke studies and Electronic health Records) 

 

• Over 5 years 6137[17·9%] with CVD   

 Peripheral arterial disease in 992 [16·2%]  

 Heart failure in 866 [14·1%] 

 
• No association with arrhythmia or sudden cardiac death 

(0·95 [0·76–1·19]) 

 









The percentage of Processes of Care achieved for patients with type 1 
diabetes  from 2015 - 2017 in Wandsworth, London  UK 



The percentage of outcomes achieved for processes of care  for patients with type 
2 diabetes  from 2015 – 2017 in Wandsworth 



Key findings from the audit 

 
 

 

• Diabetes is responsible for relatively greater risk of ill health in younger people 
 
• Under the age of 80, attention to heart protection is important and beneficial 
 
• Reducing the proportion of people with diabetes and heart problems in hospital  
    from approximately 20-25% needs to be addressed 
 
• Patients adhering to process had much better outcomes 
 

 



Do No Harm  

Novel treatments to demonstrate  CV safety and benefits 

of glucose-lowering medications using combined primary 

CV endpoints are evaluated, which include CV mortality, 

non-fatal myocardial infarction (MI) and non-fatal stroke (3-

point-MACE).  

 



Cardiovascular Outcome Trials (CVOT) 

 

• FDA and National Institute for Health and Care Excellence (NICE) are 
demanding an increased inclusion and implementation of real world 
data to complement results of CVOTs 

 

• Mechanisms? 

 

• Hypoglycaemia? 

 



Empagliflozin and CVD outcomes in T2DM* 

• SGLT-2 inhibitor as mono- or add-on therapy  

• CVD morbidity & mortality in high risk patients 

with >1 of the following :-  

– Previous MI 

– multi-vessel CHD + unstable angina 

– Positive non-invasive test for CHD 

– History of stroke 

– Occlusive peripheral artery disease 

 

* Zinman B et al NEJM 2015 



EMPA Outcomes 

 

• Primary: composite of death from cardiovascular causes, 

nonfatal myocardial infarction or nonfatal stroke.  

• Secondary: composite of the primary outcome plus 

hospitalization for unstable angina  

• Intention-to-treat analysis approach 

• 7020 (3yr observation) in primary analysis 



EMPAGLIFLOZIN study criteria  

• Patients meeting the inclusion criteria randomly 
assigned in a 1:1:1 ratio to receive either 10 mg 
or 25 mg of empagliflozin or placebo once daily.  

 

• stratified according to: - 
– glycated haemoglobin (<8.5% or ≥8.5%),  

– body-mass index (<30 or ≥30),  

– renal function at screening (eGFR, 30 to 59 ml,  

   60 to 89 ml, or ≥90 ml per minute per 1.73 m2) 

– geographic region  



EMPA vs Placebo Outcome 

 
• Primary outcome : 10.5% vs 12.1% 

– HR 0.86 (95% CI - 0.74 to 0.99; P<0.001) 

 

• Secondary outcome : 12.8% vs 14.3% 

– HR 0.89 (95% CI – 0.78 to 1.01;p=0.08) 

 

 



 



 
• Heterogeneity in the primary outcome   

• Benefit in the full population may be limited to sub-

groups of age >65 years and HbA1c < 8.5% 



Empagliflozin Risk Reduction 

• Absolute risk reduction of CV events is  6·5%  

• Number needed to treat over 10 years is 15 to prevent 

one event 



Liraglutide and Cardiovascular Outcomes  

in Type 2 Diabetes* 

 
 

• 1:1Randomisation Liraglutide and Placebo 

• T2DM: untreated, on one or more oral agents with 

HbA1c >7% 

 

 

 
*Marso SP et al NEJM 2016 



LEADER inclusion 

– coronary heart disease, cerebrovascular disease, 

peripheral vascular disease 

– chronic kidney disease of stage 3 or greater,  

– chronic heart failure of New York Heart Association 

class II or III  

– microalbuminuria or proteinuria,  

– hypertension and left ventricular hypertrophy,  

– left ventricular systolic or diastolic dysfunction,  

– ankle–brachial index of less than 0.9  



LEADER Outcomes 

• Primary composite: death from cardiovascular causes, 

nonfatal myocardial infarction, or nonfatal stroke.  



LEADER Outcomes 

• 9340 patients followed for 3.8 years 

• Primary outcome in treated vs placebo group 13% vs 

14.9% p <0.001 (non-inferiority) and p=0.01 (superiority) 

• Death from any cause was (381 [8.2%] vs 447 [9.6%]) 

HR 0.85 (0.74-0.97);p=0.02 

 



 



 



LEADER Outcomes 

 
• Rates for non-fatal MI and stroke and heart failure were 

non-significantly lower 

• The number needed to treat to prevent one event of the 

primary composite in 3 years is  66  

 



Mechanism? 

• Empagliflozin effects more immediate suggesting 

haemodynamic effect and/or activation of RAS 

• Liraglutide effects slower suggesting mechanism alters 

plaque development 

• Trials of other GLP, DPP-IV and TZD with similar glucose 

lowering have not shown similar CVD outcomes 



SGLT-2 inhibitors 

 
• CANVAS involved 10,142 participants with type 2 diabetes 

mellitus (T2DM) at high CV risk.  

• Patients treated with the SGLT-2 inhibitor Canagliflozin had a 
lower risk of CV events and a significant reduction of 
hospitalisation for Heart Failure.  

• The risk for amputation was increased compared to the 
control group  



GLP-1 receptor agonists 

 

• EXSCEL demonstrated CV safety in high risk subjects with 

T2DM who were treated with long-acting exenatide once 

weekly.  

• 14% reduction in all-cause mortality with exenatide once 

weekly versus placebo (hazard ratio 0.86, 95% CI 0.77–0.97) - 

not rated as significant due to the protocol-defined 

hierarchical order of statistical testing. 

 



Basal insulin 

 
DEVOTE - the ultra-long-acting, once-daily basal Insulin 

degludec is as safe in CV terms as Insulin glargine and 

associated with much lower rates of severe 

hypoglycaemia.  

 



Real-world data 

 
• CVD-REAL - 300,000 T2DM patients across six countries, 87% 

of whom did not have a history of CVD.  

• SGLT-2 inhibitors (canagliflozin, dapagliflozin and 

empagliflozin) was significantly associated with a reduced 

overall rate of hospitalisation for HF by 39% and death from 

any cause by 51% 

 



Real-world data 

 
• Swedish RiksSvikt Heart Failure registry from 2003 in the 

Uppsala Clinical Research Centre. Diabetes compromises 

survival in HF irrespective of sex, HF aetiology or type and 

increases mortality by 30–70%  

• The prognosis is comparable between male and female 

diabetes patients and worst in those with systolic dysfunction. 

 



Years of life gained by multifactorial intervention in patients with type 2 diabetes mellitus 

and microalbuminuria: 21 years follow-up on the Steno-2 randomised trial 



Years of life gained by multifactorial intervention in patients with type 2 diabetes mellitus 

and microalbuminuria: 21 years follow-up on the Steno-2 randomised trial 



Cardiovascular outcomes in 2 recent blood pressure–lowering trials in patients with and without 

baseline diabetes mellitus.  

Cecilia C. Low Wang et al. Circulation. 2016;133:2459-2502 

Copyright © American Heart Association, Inc. All rights reserved. 





Wright et al Diabetes Care 2016 



Results: Differences in VSI and relation to 8-OHdG according to heritage  

Differences in urinary 8-OH deoxyguanosine in patients with 

T2DM at high risk of renal disease without CVD 



Clinical Relevance 

• Beneficial  effects of early aggressive glucose lowering 

agent on CVD morbidity and mortality 

• Impact of modulating non-glucose lowering pathways to 

be determined 

• EMPA and LEADER trials suggest heart failure is not an 

adverse outcome 

• Potential benefit of GLP-1 in CKD patients  

• Organisation of care and non-glucose targets in the 

wider at risk population 

 



Treatment choices 

• Specificity of effect 

• Cost, compliance and control 

• CVD Risk and NNT 

• Heart failure risk 

• Renal disease 

• Weight management 
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Suggested Goals for Glycemic Treatment in Patients with Type 2 Diabetes. 



 

A N  A C T I O N  P O I N T  AT  7 . 0 %  O R  L O W E R  I S  M O R E  L I K E LY  T O  P R E V E N T  
A D D I T I O N A L  D E T E R I O R AT I O N  T H A N  T H E  T R A D I T I O N A L  A C T I O N  P O I N T  O F  8 . 0 % .  

56 

The Burden of Treatment Failure in Type 2 Diabetes Brown et al 2004  
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A REALISTIC  GOAL? 
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2015 ADA/EASD general recommendations for 
antihyperglycaemic therapy1 

 When choosing treatment options, consider comorbidities, efficacy, 
safety, hypoglycaemia risk, weight, patient preferences, and cost 

*Consider beginning at this stage in patients with very high A1c (eg, ≥9%*). Order does not denote any specific preference. 
†Consider initiating combination injectable therapy when blood glucose is ≥300 mg/dL–350 mg/dL and/or A1c is ≥10%–12%†. 

HbA1C * 9.0%=74.9 mmol/mol; † 10%–12%=85.8 mmol/mol–107.7 mmol/mol 

ADA=American Diabetes Association; DPP-4i=dipeptidyl peptidase-4 inhibitor; EASD=European Association for the Study of Diabetes; GLP-1RA=glucagon-like peptide-1 
receptor agonist; INS=insulin; SU=sulphonylurea; TZD=thiazolidinedione. 

1. Adapted from ADA (2015) Diabetes Care 38: S1–94 

Lifestyle changes: Healthy eating, weight control, and increased physical activity 

 

Three-drug combination 

Combination injectable therapy† 

Two-drug combinations*: Metformin + 

SU† TZD DPP-4i SGLT2i 
INS 

(usually basal) 
GLP-1RA 

Initial drug therapy with metformin at or soon after diagnosis 

If needed to reach individualised HbA1c target after ~3 months 

If needed to reach individualised HbA1c target after ~3 months 

If needed to reach individualised HbA1c target after ~3 months 
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What’s most effective? Is it timely? Is it safe? 



 



DIAB-1150856-0000 
63 

Diabetes  Care  - (ABL-FREE-SUCCEED) 
  

 A1c  

 BP 

 Lipids 

  

 Feet 

 Retina 

 estimatedGFR 

  

 Support from specialists 

 Continuing Care 

 Emotional support 

 Education 

 Dietary advice 
  





Change in CV risk factors 

• Reduced weight 

• Reduced waist circumference 

• Reduced uric acid 

• Reduced systolic and diastolic BP 

• Raised LDL-cholesterol 

• Raised HDL-cholesterol 

• Raised haematocrit 

• No changes in heart rate 





 









Key findings from the audit 

 
 

 

• Diabetes is responsible for relatively greater risk of ill health in younger people 
 
• Under the age of 80, attention to heart protection is important and beneficial 
 
• Reducing the proportion of people with diabetes and heart problems in hospital  
    from approximately 20-25% needs to be addressed 
 
• Patients adhering to process had much better outcomes 
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Observational analysis of UKPDS data: Reduction in HbA1c 
leads to improvements in microvascular and 
macrovascular risk1 

Adapted from Stratton IM et al (2000) BMJ 321: 405–12. 

Observational analysis of relation between glycaemic exposure and complications of diabetes as estimated by decrease in risk for 1% reduction in HbA1c concentration, 
measured at baseline and as updated mean, controlled for age at diagnosis of diabetes, sex, ethnic group, smoking, albuminuria, systolic blood pressure, HDL and LDL 
cholesterol, and triglycerides: 3,642 white, Asian Indian and Afro-Caribbean UKPDS patients were included in analyses of relative risk. 

UKPDS=UK Prospective Diabetes Study. 

1. Stratton IM et al (2000) BMJ 321: 405–12 



CV event prevention in 2000 T2DM patients  

over 5 years 

 


