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Spectrum of glucose metabolism disturbances
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Diabetes mellitus and risk of heart failure

Nichols GA Diabetes Care 2001; 24: 1614–19 Stratton IM BMJ 2000; 321: 405–12



Prognosis in patients with heart failure and diabetes

Johansson I J Am Coll Cardiol. 2016 Sep 27;68(13):1404-16



Diabetes: Tight Glucose vs Tight BP Control and CV Outcomes in UKPDS
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Bakris GL, et al. Am J Kidney Dis. 2000;36(3):646-661
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Diabetes Therapy and CV Risk
Combination of SUs and Metformin may be Linked to Higher Risk for CVD and All-cause Mortality*

CI=confidence interval; CVD=cardiovascular disease; met=metformin; NS=not specified; SU=sulfonylureas

*Composite end point of CVD hospitalizations or CVD mortality – only statistically significantly increased end point.

Rao A, et al. Diabetes Care. 2008; 31: 1672–1678.

Meta-analysis data from 9 clinical studies

1.04

1.86

0.96

1.38

2.24

1.86

1.52

1.43

(0.62, 1.75)

(1.33, 2.61)

(0.82, 1.12)

(1.13, 1.69)

(1.26, 3.99)

(1.03, 3.35)

(0.84, 2.76)

(1.10, 1.85)

SU combo with met

better than comparators

SU combo with met

worse than comparators

Relative risk

(95% CI)

Risk ratios for composite end point of CVD hospitalizations or CVD mortality*

0.25 1.00 4.00

Source study reference

Bruno (1999)

Olsson (2000)

Johnson (2005)

Koro (2005)

Evans (2006a)

Evans (2006b)

Evans (2006c)

Overall



Concerns About the Safety of Diabetic Therapy



TZDs  and  Heart failure

Rosiglitazone

Pioglitazone

Lago,  Lancet 2007



Recommendations for the treatment of diabetes in patients with HF 



Regulatory Obligations for All New Diabetes Medications – 2008

• Demonstrate effective HbA1c reduction

• Exclude excess risk in Phase II/III (FDA)

• More patients in Phase II/III

• Higher risk population (CVD, CKD)

• Longer follow-up (minimum 2-years)

• Pre-defined CV endpoints with independent blind adjudication

• Statistical plan to perform meta-analysis of CV events in Phase 
II/III program

• Post-Approval CV safety study (EMA)

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm071627.pdf
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DPP4i and risk of heart failure

18

Saxagliptin and hospitalization for heart failure

Scirica B M et al. Circulation. 2014;130:1579-1588
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Liraglutide in patients with acutely 
decompensated  heart failure

Patients with diabetes Patients without
diabetes

Margulies, KB, JAMA. 2016;316(5):500-508. doi:10.1001/jama.2016.10260
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Summary of Outcomes from Mega-trials:

ACCORD* ADVANCE VADT

A1C (%)

(Intensive vs. Std)

< 6.0 vs.  7.0-

7.9

6.4 vs. 7.0 † 6.9 vs. 8.4 †

Nonfatal MI (%)

(Intensive vs. Std)

3.6 vs 4.6% † 2.7 vs.2.8 6.3 vs. 6.1

CV Death (%) 

(Intensive vs. Std)
2.6 vs. 1.8 †

(1.35 Hazard 

Ratio)

4.5 vs. 5.2 2.1 vs.1.7

Microvascular Yes nephropathy ↓ 21%

retinopathy ↓ 5% NS

-

Take home ↑ risk death in 

intensive arm

Glucose control has 

no impact on CV 

events, but ↓ 

Microvascular risk

Glucose control 

has no impact on 

CV events

ACCORD Study Group, NEJM 2008, 358:2545-2559; ADVANCE Collaborative Group, NEJM 2008, 358:2560-2572;
VADT: N Engl J Med 2009;360:129–39



Standard Intensive
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Intensive glucose lowering contributes to an increased risk of hypoglycemia by 2- to 3-

fold, particularly in advanced type 2 diabetes 

Intensive glucose lowering is associated with increased incidence of Severe Hypoglycemia

ACCORD Study Group, NEJM 2008, 358:2545-2559; ADVANCE Collaborative Group,
NEJM 2008, 358:2560-2572;  VADT: N Engl J Med  2009;360:129–39
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Metformin plus sulphonylurea Insulin-based therapy

Adjusted hazard ratios for all-cause mortality by HbA1c deciles in people given metformin plus sulphonylurea 

(A) and insulin-based therapy (B)

The Goldilocks effect
Blood glucose lowering: not too little, not too much

Observational study: HbA1c of about 7.5% associated with lowest risk of all-cause mortality (increase above or decrease below this 

associated with greater risk)

Currie CJ, et al. Lancet 2010;375:481–9, MeReC Rapid Review No. 101



Conclusion

Diabetes is a CVD and as such should be managed by cardiologists using an holistic 

approach the includes BP and Lipid management

CVD management in diabetic patients should be tailored to the degree of risk

 GLP1a-based therapy reduce macrovascular end-point

 SGLT2 inhibitors reduce heart failure events in patients with diabetes

 Dapagliflozin reduces mortality and hospitalisations in patients with heart failure 

with and without diabetes mellitus


