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Diabetes research fixated on lowering 
HbA1c, atherogenesis for years



DM: double CVD risk on average 
ERFC (2010) Lancet

Hazard ratios for vascular outcomes DM vs. no DM



Things that matter to vascular 
risk? 

• Age of onset?

• Sex?

• Ethnicity? 

• T1 vs T2DM? 



ERFC (2011) NEJM



Trends in risk factors by Age of onset of diabetes 
Steinarsson et al (2018) Diabetologia

• 100,606 patients in NDR

• 2.83 years average follow-up

• Max up to 10 years of follow-up
• Andri Oddur Steinarsson, Araz Rawshani, Soffia 

Gudbjörnsdottir Stefan Franzén, Ann-Marie 

Svensson, Naveed Sattar



Higher BMI in young



Younger T2DM higher HbA1c 
diagnosis and after treatment





Wright et al 2017 Diabetes Care

Years lost due to diabetes by 

ethnicity – something surprising?
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Wright AK et al. Life Expectancy and Cause-Specific Mortality in Type 2 Diabetes… Diabetes Care. 2017 Mar;40(3):338-345



The good news



Magnitude of Improvement in Risk Factors and Control among 
the US Diabetic Population, 1970 – 2010

(Large: 15+ % point; Moderate: 5-14 % point; Small/None: <5 % point)

Gregg, Sattar, Ali (2016) Lancet D/E

References:  Ali et al., NEJM, 2014; Imperatore et al., Am J Epidemiol;  Wang et al., Diabetes Care, 2010; Gu et al., Hypertension 2012; Fan et 

al., Prev Chronic Dis 2013; Ford et al., Cardiovascular Diabetol 2013; www.cdc.gov

Compared to Persons without Diabetes

• Lower smoking rates and higher smoking cessation/quit rates.

• Better (20+point) HTN control levels.

• Much Higher statin use and greater LDL improvement.

• Exception:  Adults age 20-44



Diabetes-related CV complications have declined 
with improved care, but substantial burden remains

Years

CV, cardiovascular; MI, myocardial infarction.

Adapted from Gregg EW, et al. N Engl J Med. 2014;370:1514–1523.



Trends in rates of all-cause mortality 

in those with diagnosed type 2 DM

Gregg EW, Sattar N, Ali MK. The changing face of diabetes complications.Lancet Diabetes & Endocrinology. 2016 

4, 537-547DOI: 10.1016/S2213-8587(16)30010-9 



44%

29%

Rashwani et al (2017) NEJM



So what else do we need to tackle?

• HF common first “CVD presentation” in 

T2DM (14%), second only to PAD (16%), >>MI

 Shah A et al (2015) Lancet Diabetes Endo



Shah A et al (2015) Lancet Diabetes Endo



Unexpected HF benefits and CVD 
death (Empa) in SGLT2i trials

• EMPAREG Outcomes - Empagliflozin

• CANVAS – Canagliflozin 

Zinman B et al. N Engl J Med 2015
Neal B et al. N Engl J Med. 2017



EMPA-REG OUTCOME Pooled CANVAS Program

3P-MACE
14%

(HR 0.86, 95%CI 0.74-0.99)
14%*

(HR 0.86, 95%CI 0.75-0.97) 

4P-MACE HR 0.89, p=0.08 N/a

CV Death
38%

(HR 0.62, p <0.001)
13%

(HR 0.87, 95%CI 0.72-1.06)

All-cause Death
32%

(HR 0.68, p <0.001)
13%

(HR 0.87, 95%CI 0.74-1.01)

Nonfatal MI
13%

(HR 0.87, 95%CI 0.7-1.09) 
15%

(HR 0.85, 95%CI 0.69-1.05)

Nonfatal Stroke
HR 1.24

(95%CI 0.92-1.67)
HR 0.90

(95%CI 0.71-1.15)

HHF or CV Death
34%

(HR 0.66, 95%CI 0.55-0.79)
22%

(HR 0.78, 95%CI 0.67-0.91)

CV Outcomes: Relative Risk Reductions
Blue Boxes Imply Significant Outcomes; This is Not a Head-to-Head Comparison

* Analysis not powered to detect superiority for 3P MACE Zinman B et al. N Engl J Med 2015;doi:10.1056/NEJMoa1504720 
Neal B et al. N Engl J Med. 2017 Jun 12. doi: 10.1056/NEJMoa1611925. 



CV death  

HR 0.62
(95% CI 0.49, 0.77)

p<0.0001

Cumulative incidence function. HR, hazard ratio 



Hospitalisation for heart failure

Cumulative incidence function. HR, hazard ratio 

HR 0.65
(95% CI 0.50, 0.85)

p=0.0017
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The cardio-renal axis: haemodynamic 
benefits appear important

Sattar….McMurray (2016) Diabetologia



T2DM

Obesity

Traditional 

focus

Novel 

Insights

Lipids

Glucose

BP

Thrombotic 

tendency

Insulin

Renal SGLT2 

Glomerular 

hyperfiltration

TGF

other mechanisms?

Na+ &  

glucose

retention

Intravascular

volume 

increase

Accelerated

Atherogenesis

Volume 

Status/

Hemodynamic

& Glomerular 

stress

MI, CVA, PAD

Heart 

Failure

Kidney 

disease

Sattar N, McGuire D. Circulation (In press) 

SGLT2i trial - a rethink on diabetes to 
CVD pathways 



Summary

• Vascular disease – lots of success

• Moving forwards: need to do better at 

 Younger ages, T1DM

 Consider why some groups lower 

mortality?

 PAD, CHF – how to screen, prevent

 Rethink targets? LLT, HBP, etc


