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CV death in type 2 diabetes



Life expectancy of a 60 year old man

Today End of life

-6 yrs

-12 yrs

No Diabetes

Diabetes

Diabetes + MI 

Adapted from Danesh et al. for ERFC JAMA 2015;314:52–60.



2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce

cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)
www.escardio.org/guidelines

Diabetes type 2

©
ES

C

Dyslipidaemic problem:
DM2 dyslipidemia  represents a cluster of lipid and lipoprotein abnormalities, including 
elevation of both fasting and post-prandial TG, ApoB, and small dense LDL, and low HDL-C 
and ApoA1 levels. 
Atherogenic dyslipidaemia is one of the major risk factors for CVD in people with type 2 
diabetes, and in people with abdominal obesity and insulin resistance or impaired glucose 
tolerance.

Glucose problem:
Microvascular and Macrovasculair ASCVD / Heart failure

Interaction between the problems

http://www.escardio.org/guidelines
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LDL and atherosclerosis: a coalescence of evidence
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2019 ESC/EAS Guidelines for the management 
of dyslipidaemias: lipid modification to reduce 
cardiovascular risk (1)

Task Force Members:
François Mach (ESC Chairperson) (Switzerland), Colin Baigent (ESC Chaiperson) (United 
Kingdom), Alberico L. Catapano ( EAS Chairperson) (Italy), Konstantinos C. Koskinas
(Switzerland), Manuela Casula1 (Italy), Lina Badimon (Spain), M. John Chapman1 (France), Guy 
G. De Backer (Belgium), Victoria Delgado (Netherlands), Brian A. Ference (United Kingdom), Ian 
M. Graham (Ireland), Alison Halliday (United Kingdom), Ulf Landmesser (Germany), Borislava
Mihaylova (United Kingdom), Terje R. Pedersen (Norway), Gabriele Riccardi1 (Italy), Dimitrios J. 
Richter (Greece), Marc S. Sabatine (United States of America), Marja-Riitta Taskinen1 (Finland), 
Lale Tokgozoglu1 (Turkey), Olov Wiklund1 (Sweden).

1Representing the European Atherosclerosis Society (EAS)

http://www.escardio.org/guidelines


- Genetic, epidemiological and trial evidence indicates that LDL 

cholesterol is a CAUSE of atherosclerotic vascular disease

- Trials of LDL-lowering indicate RELATIVE RISK reduction is 

proportional to the ABSOLUTE REDUCTION in LDL-C

- Lower is better: lowering LDL-C with statins, ezetimibe, or PCSK9-

inhibitors safe and effective to <1.4 mmol/L (55 mg/dL)

- Cholesterol Treatment Trialists’ Collaboration

- Data on ezetimibe from the IMPROVE-IT trial

- Data from large randomized trials of PCSK9 inhibitors

- Intensity of LDL-lowering should be based on risk, irrespective of 

cause(s) of the risk (e.g., primary or secondary prevention, diabetes, or 

chronic kidney disease)

9

Main principles for LDL-lowering therapy
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Very-high-risk People with any of the following:

Documented ASCVD, either clinical or unequivocal on imaging.

Documented ASCVD includes previous ACS (MI or unstable angina), stable angina, 

coronary revascularisation (PCI, CABG and other arterial revascularization 

procedures), stroke and TIA, and peripheral arterial disease. Unequivocally 

documented ASCVD on imaging includes those findings that are known to be 

predictive of clinical events, such as significant plaque on coronary angiography or 

CT scan (multivessel coronary disease with two major epicardial arteries having 

>50% stenosis) or on carotid ultrasound.

DM with target organ damage,  ≥3 major risk factors or early onset of

T1DM of long duration (>20 years).

Severe CKD (eGFR <30 mL/min/1.73 m2).

A calculated SCORE ≥10% for 10-year risk of fatal CVD. 

FH with ASCVD or with another major risk factor.

http://www.escardio.org/guidelines
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High-risk People with:

Markedly elevated single risk factors, in particular TC >8 mmol/L (>310

mg/dL), LDL-C >4.9 mmol/L (>190 mg/dL), or BP ≥180/110 mmHg.

Patients with FH without other major risk factors.

Patients with DM without target organ damage*, with DM duration ≥10 years

or another additional risk factors.

Moderate CKD (eGFR 30–59 mL/min/1.73 m2).

A calculated SCORE ≥5% and <10% for 10-year risk of fatal CVD.

Moderate-risk Young patients (T1DM <35 years; T2DM <50 years) with DM duration <10 years, 

without other risk factors. Calculated SCORE ≥1% and <5% for 10-year risk of fatal 

CVD.

Low-risk Calculated SCORE <1% for 10-year risk of fatal CVD.
*Target organ damage is defined as microalbuminuria, retinopathy or neuropathy

http://www.escardio.org/guidelines
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Risk category LDL goals (starting with untreated LDL-C)

2016 2019

Very-high-risk <1.8 mmol/L (70 mg/dL) 

or >50% ↓ if LDL-C 1.8-3.5  

(70 - 135 mg/dL)

<1.4 mmol/L (55 mg/dL) 

and >50% ↓

High-risk <2.6 mmol/L (100mg/dL) 

or >50% ↓ if LDL-C 2.6-5.2

(100 - 200 mg/dL)

<1.8 mmol/L (70 mg/dL)

and >50% ↓

Moderate-risk <3.0 mmol/L (115 mg/dL) < 2.6 mmol/L (100 mg/dL)

Low-risk <3.0 mmol/L (115 mg/dL) <3.0 mmol/L (115 mg/dL)

Recommended treatment goals for LDL-lowering therapy:

main changes from 2016 to 2019

http://www.escardio.org/guidelines
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Low

Moderate

High

Very-High

3.0 mmol/L  
(116 mg/dL)

Treatment goal  
for LDL-C

2.6 mmol/L  
(100 mg/dL)

1.8 mmol/L  
(70 mg/dL)

1.4 mmol/L  
(55 mg/dL)

& ≥50%  
reduction  

from  
baseline

Low Moderate High very-High CV Risk

•SCORE<1%
•SCORE ≥1% and <5%
•Young patients (T1DM <35 years; T2DM <50 years)  with 
DM duration <10 years without other risk factors

•SCORE ≥5% and <10%
•Markedly elevated single risk factors, in particular  TC >8 mmol/L (310 
mg/dL) or LDL-C >4.9 mmol/L  (190 mg/dL) or BP ≥180/110 mmHg
•FH without other major risk factors
•Moderate CKD (eGFR 30–59 mL/min)
•DM w/o target organ damage, with DM
duration ≥10 years or other additional risk factor

•ASCVD (clinical/imaging)
•SCORE ≥10%
•FH with ASCVD or with another  major risk 
factor
•Severe CKD (eGFR <30 mL/min)
•DM & target organ damage: ≥3  major risk 
factors; or early onset of  T1DM of long duration 
(>20 years)

http://www.escardio.org/guidelines


Event (% per annum)

Statin/more Control/less

RR (CI) per 1 mmol/L reduction in LDL-C Trend

test

704 (4.6%)

1189 (4.2%)

517 (4.5%)

1065 (4.5%)

303 (5.7%)

3837 (4.5%)

206 (2.9%)

339 (2.4%)

801 (2.5%)

1490 (2.9%)

4205 (2.9%)

7136 (2.8%)

1528 (3.6%)

910 (4.1%)

1866 (3.3%)

2007 (3.2%)

4508 (3.0%)

10973 (3.2%)

4416 (5.3%)

398 (7.8%)

633 (5.8%)

1203 (5.0%)

1317 (4.8%)

795 (5.2%)

217 (3.2%)

412 (2.9%)

1022 (3.2%)

1821 (3.6%)

5338 (3.7%)

8934 (3.6%)

1729 (4.2%)

1012 (4.6%)

2225 (4.0%)

2454 (4.0%)

5736 (3.9%)

13350 (4.0%)

0.72 (0.66-0.78)

0.64 (0.47-0.86)

0.61 (0.46-0.81)

0.81 (0.67-0.97)

0.77 (0.64-0.94)

0.71 (0.52-0.98)

0.87 (0.60-1.28)

0.77 (0.62-0.97)

0.76 (0.67-0.86)

0.77 (0.71-0.84)

0.80 (0.77-0.84)

0.79 (0.77-0.81)

0.78 (0.61-0.99)

0.77 (0.67-0.89)

0.77 (0.70-0.85)

0.76 (0.70-0.82)

0.80 (0.76-0.83)

0.78 (0.76-0.80)

(p=0.2)

X2=2.04
1

(p=0.4)

X2=0.80
1

(p=0.3)

X2=1.08
1

Control/less betterStatin/more better

0.45 0.75 1 1.3

More vs less statin

<2 mmol/L

≥2 to <2.5 mmol/L

≥2.5 to <3.0 mmol/L

≥3 to <3.5 mmol/L

≥3.5 mmol/L

Total

Statin vs contol

<2 mmol/L

≥2 to <2.5 mmol/L

≥2.5 to <3.0 mmol/L

≥3 to <3.5 mmol/L

≥3.5 mmol/L

Total

All trials combined

<2 mmol/L

≥2 to <2.5 mmol/L

≥2.5 to <3.0 mmol/L

≥3 to <3.5 mmol/L

≥3.5 mmol/L

Total

99% or

95% CI

CTT: more intensive LDL lowering can decrease 

CV events by 40-50%

Cholesterol Treatment Trialists’ (CTT) Collaboration. Lancet. 2010;376:1670-1681
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Recommendations Class Level

In patients with T2DM at very-high riskc, an LDL-C reduction of at least 
50% from baseline and LDL-C goal of <1.4 mmol/L (<55 mg/dL) is 
recommended.

I A

In patients with T2DM at high riskc an LDL-C reduction of at least 50% 
from baseline and an LDL-C goal of <1.8 mmol/L (<70 mg/dL) is 
recommended.

I A

Statins are recommended in patients with T1DM who are at high or 
very-high-riskc. I A

c See Table in Full Text.

http://www.escardio.org/guidelines
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Recommendations Class Level

Intensification of statin therapy should be considered before the 
introduction of combination therapy. IIa C

If the goal is not reached, statin combination with ezetimibe should be 
considered. IIa B

Statin therapy is not recommended in pre-menopausal patients with 
diabetes who are considering pregnancy or not using adequate 
contraception.

III C

Statin therapy may be considered in both T1DM and T2DM patients 
aged ≤30 years with evidence of end organ damage and/or LDL-C >2.5 
mmol/L as long as pregnancy is not being planned.

IIb C

http://www.escardio.org/guidelines
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Treatment  goals for  low-density lipoprotein 
cholesterol (LDL-C) across  categories of total cardiovascular 
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Low

Moderate

High

Very-High

3.0 mmol/L  
(116 mg/dL)

Treatment goal  
for LDL-C

2.6 mmol/L  
(100 mg/dL)

1.8 mmol/L  
(70 mg/dL)

1.4 mmol/L  
(55 mg/dL)

& ≥50%  
reduction  

from  
baseline

Low Moderate High very-High CV Risk

•SCORE<1%
•SCORE ≥1% and <5%
•Young patients (T1DM <35 years; T2DM <50 years)  with 
DM duration <10 years without other risk factors

•SCORE ≥5% and <10%
•Markedly elevated single risk factors, in particular  TC >8 mmol/L (310 
mg/dL) or LDL-C >4.9 mmol/L  (190 mg/dL) or BP ≥180/110 mmHg
•FH without other major risk factors
•Moderate CKD (eGFR 30–59 mL/min)
•DM w/o target organ damage, with DM
duration ≥10 years or other additional risk factor

•ASCVD (clinical/imaging)
•SCORE ≥10%
•FH with ASCVD or with another  major risk 
factor
•Severe CKD (eGFR <30 mL/min)
•DM & target organ damage: ≥3  major risk 
factors; or early onset of  T1DM of long duration 
(>20 years)

http://www.escardio.org/guidelines
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Dyslipidaemic problem:
DM2 dyslipidemia  represents a cluster of lipid and lipoprotein abnormalities, including 
elevation of both fasting and post-prandial TG, ApoB, and small dense LDL, and low HDL-C 
and ApoA1 levels. 
Atherogenic dyslipidaemia is one of the major risk factors for CVD in people with type 2 
diabetes, and in people with abdominal obesity and insulin resistance or impaired glucose 
tolerance.

Glucose problem:
Microvascular and Macrovasculair ASCVD / Heart failure

Interaction between the problems
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Cardiovascular safety trials with newer 

glucose-lowering agents

Adapted from Bailey and Marx, Diabetes Obes Metab. 2019; 21:3-18

16 CVOTs published between 2013 and 2019



SGTL2
SGLT2 expression increased

Increased glucose reabsorption

Increased
glucose
filtration

Increased urinary 
glucose excretion

SGLT2 inhibitor

Glomeruli Proximal
tubule

Distal
tubule

SGTL1

SGLT2-Inhibition

Marx et al. Eur Heart J 2016; 37(42):3192-3200
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CVOTs with SGLT2 inhibitors I

3-P MACE endpoint

CREDENCE4

P=0.01

EMPA-REG OUTCOME1 CANVAS program2 DECLARE3

VERTIS5

P=n.s.
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Heart failure hospitalisation or CV death

1. Zinman B et al. N Engl J Med. 2015; 373:2117-2128 

2. Neal B et al. N Engl J Med 2017; 377:644-656 

3. Wiviott SD et al. N Engl J Med 2019;380:347-357

4. Cannon C. Presentation ADA 2020; 16.06.2020

CVOTs with SGLT2 inhibitors II

VERTIS4
VERTIS4 (only HHF)
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EMPA-REG Outcome1

All-cause mortality

CVOTs with SGLT2 inhibitors III





Treatment algorithm in patients Type 2 

Diabetes (T2DM)

Class I recommendation Class IIa recommendation



Treatment algorithm in patients Type 2 

Diabetes (T2DM)

Class I recommendation Class IIa recommendation



2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce

cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)
www.escardio.org/guidelines

Diabetes type 2 and ASCVD guidelines

©
ES

C

Dyslipidaemic problem:
DM2 dyslipidemia  represents a cluster of lipid and lipoprotein abnormalities, including 
elevation of both fasting and post-prandial TG, ApoB, and small dense LDL, and low HDL-C 
and ApoA1 levels. 
Atherogenic dyslipidaemia is one of the major risk factors for CVD in people with type 2 
diabetes, and in people with abdominal obesity and insulin resistance or impaired glucose 
tolerance.
>> Lifestyle – statins - ezetimibe – PCSK-9 inhibitors

Glucose problem:
Microvascular and Macrovasculair ASCVD / Heart failure
>> Lifestyle – SGLT2 inhibitors – GLP1-RA  - Methformin

>> Combination therapy

http://www.escardio.org/guidelines

