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Lipid abnormalities in diabetes

Handelsman Y, et al. J Am Heart Assoc 2018;7:e008953.
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Diabetic Dyslipidemia

sd-LDL-C: small dense LDL-C
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Pharmacologic approaches to lower LDL-C

1 2 3

Katzmann JL, et al. Front. Physiol 2020;11:595819.
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Statin treatment in diabetes

 Patients with ASCVD or LDL-C ≥190 mg/dL:

 High-intensity statin (A)

 Patients aged 20-39 years:

 It may be reasonable to initiate statin (C) if any of the

following risk factors is present:

 long duration (≥10 years of type 2 DM, ≥ 20 years of type 1

DM), albuminuria (≥30 mg/g), estimated glomerular filtration

rate (eGFR) <60 mL/min/1.73 m², retinopathy, neuropathy,

ankle-brachial index (ABI) <0.9

9ADA-2021 endorsed by ACC.



Statin treatment in diabetes

 Patients aged >75 years:

 Already on statin therapy:

 It is reasonable to continue statin treatment. (B)

 Not on statin therapy:

 It may be reasonable to initiate statin therapy after

discussion of potential benefits and risks. (C)

10ADA-2021 endorsed by ACC.



Statin treatment in diabetes

 Patients aged 40-75 years:

 Moderate-intensity statin (A)

 ASCVD risk ≥20% or multiple ASCVD risk factors:

 High-intensity statin (B)

11ADA-2021 endorsed by ACC.



Combination therapy for LDL-C lowering

 Patients with diabetes and very high risk* ASCVD:

 If LDL-C is ≥70 mg/dL on maximally tolerated statin

dose, consider adding additional LDL-lowering

therapy (such as ezetimibe or PCSK9 inhibitor). (A)

 Ezetimibe may be preferred due to lower cost.

*Very high-risk of future ASCVD events:

 History of multiple major ASCVD events

 One major ASCVD event and multiple high-risk conditions

12ADA-2021 endorsed by ACC.



 Major ASCVD events:

 Recent ACS (within the past 12 months)

 History of MI (other than recent ACS event listed above)

 History of ischemic stroke

 Symptomatic PAD (history of claudication with ankle-brachial index 

(ABI) < 0.85, or previous revascularization or amputation) 

 High-risk conditions:

 Age ≥ 65 y

 Heterozygous familial hypercholesterolemia

 History of prior CABG or PCI outside of the major ASCVD event(s)

 Diabetes mellitus

 Hypertension

 Chronic kidney disease (eGFR 15-59 mL/min/1.73 m²) 

 Current smoking

 Persistently elevated LDL-C (LDL-C ≥ 100 mg/dL) despite maximally 

tolerated statin therapy and ezetimibe

 History of congestive heart failure
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Combination therapy for LDL-C lowering

 Patients with diabetes and 10-year ASCVD risk of ≥20%: 

 It may be reasonable to add ezetimibe to maximally

tolerated statin therapy to reduce LDL-C levels by

≥50%. (C)

15ADA-2021 endorsed by ACC.





Prespecified analysis of the IMPROVE-IT

 Study population: 18,144 patients after acute coronary

syndrome with LDL-C 50 to 125 mg/dL including 4933

(27%) patients with diabetes (mean age: 65 y)

 Intervention: 40 mg ezetimibe/simvastatin versus 40 mg

placebo/simvastatin

 Primary end point: a composite of CV death, major

coronary event or stroke

 Major coronary events: MI, unstable angina requiring hospital

admission, coronary revascularization occurring ≥30 days after

randomization

17Giugliano RP, et al. Circulation 2018;137:1571-1582.
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HR: 0.85 (95%CI, 

0.78-0.94 

Absolute 

reduction: 5.5%



Prespecified analysis of the IMPROVE-IT

 Conclusion

 In the IMPROVE-IT, the benefit of adding ezetimibe to

statin appeared to be enhanced among patients with

diabetes, with no adverse effect in safety.

 A number needed to treat of 18 to prevent one CVD

event over seven years.

19Giugliano RP, et al. Circulation 2018;137:1571-1582.





Prespecified analysis of the FOURIER

 Study population: 27,564 patients with clinically evident

ASCVD and additional risk factors with LDL-C ≥70

mg/dL while taking an optimised lipid-lowering regimen

including 11,031 (40%) patients with diabetes (mean

age: 62 y)

 Intervention: evolocumab (140 mg sc q 2 weeks or 420

mg monthly) versus placebo

 Primary end point: a composite of CV death, MI, stroke,

hospital admission for unstable angina, or coronary

revascularisation

21Sabatine MS, et al. Lancet Diabetes Endocrinol 2017;10.1016/S2213-8587(17)30313-3.
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Absolute risk reduction: 

2.7%



Prespecified analysis of the FOURIER

 Conclusion

 In the FOURIER, evolocumab lowered LDL-C and

significantly reduced CV risk with similar relative

efficacy in patients with and without diabetes.

 Due to their heightened baseline risk of CV events,

patients with diabetes tended to have a greater

absolute risk reduction.

 A number needed to treat of 37 over three years.

 Evolocumab did not increase the risk of new-onset

diabetes, nor did it worsen glycaemia.

23Sabatine MS, et al. Lancet Diabetes Endocrinol 2017;10.1016/S2213-8587(17)30313-3.





Prespecified analysis of the ODYSSEY 

OUTCOMES

 Study population: 18,924 patients with an acute

coronary syndrome 1 to 12 months earlier, and a LDL-C

of at least 70 mg/dL while taking an optimised lipid-

lowering regimen including 5444 (29%) patients with

diabetes (mean age: 59 y)

 Intervention: alirocumab (75 mg sc q 2 weeks) versus

placebo

 Primary end point: composite of death from CHD, non-

fatal MI, fatal or non-fatal ischemic stroke, or unstable

angina requiring hospital admission

25Ray KK, et al. Lancet Diabetes Endocrinol 2019;7:618-28.
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Prespecified analysis of the ODYSSEY 

OUTCOMES

 Conclusion

 The patients with diabetes derived twice as much

benefit when alirocumab was used to target an LDL-C

between 25 and 50 mg/dL with a median follow-up of

2.8 years.

 A number needed to treat of 43 over three years.

27Ray KK, et al. Lancet Diabetes Endocrinol 2019;7:618-28.
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Hypertriglyceridemia

 Moderate hypertriglyceridemia:

fasting or nonfasting triglycerides 175-499 mg/dL

 Severe hypertriglyceridemia:

fasting triglycerides ≥ 500 mg/dL

29



Hypertriglyceridemia

 Address and treat:

 Lifestyle factors:

 obesity

 metabolic syndrome

 Secondary factors:

 diabetes mellitus

 chronic liver or kidney disease

 nephrotic syndrome

 hypothyroidism

 Medications that increase triglycerides

22



Hypertriglyceridemia

 Adults aged 40-75 years:

 ASCVD risk ≥7.5%:

 Initiate moderate-intensity statin therapy

 Serum TG ≥500 mg/dL, especially ≥1000 mg/dL:

 Very low-fat diet, avoidance of refined carbohydrates

and alcohol, consumption of omega-3 fatty acids,

and, if necessary to prevent acute pancreatitis,

fibrate (preferably fenofibrate) therapy.

2018 AHA/ACC Guideline 23



Hypertriglyceridemia

 In patients with ASCVD or other cardiovascular risk

factors on a statin with controlled LDL cholesterol but

elevated triglycerides (135-499 mg/dL), the addition of

icosapent ethyl can be considered to reduce

cardiovascular risk. (A)

32ADA-2021 endorsed by ACC.
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 Study population:

 8179 patients on stabilized statin therapy for ≥4 weeks with 40<

LDL-C ≤100 mg/dL and 135≤ TG <500 mg/dL including 4787

(58%) patients with diabetes

 CV risk cohort 1: Age ≥45 y and established CVD (~71%)

 CV risk cohort 2: Age ≥50 y and diabetes and ≥1 additional CVD

risk factor

 Median follow-up: 4.9 years
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Among patients with elevated TG levels despite statin therapy, the

risk of primary endpoint events was significantly lower with 2 g of

icosapent ethyl twice daily than with placebo.

Primary endpoint: a composite of

CV death, nonfatal MI, nonfatal

stroke, coronary revascularization,

or unstable angina
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 Icosapent ethyl demonstrated significant regression of low-

attenuation plaque volume on multidetector CT compared with

placebo over 18 months.

 EVAPORATE provides important mechanistic data on plaque

characteristics that may have relevance to the REDUCE-IT

results and clinical use of IPE.



Hypertriglyceridemia

 Statin plus fibrate combination therapy has not been

shown to improve ASCVD outcomes and is generally not

recommended. (A)

 Statin plus niacin combination therapy has not been

shown to provide additional CV benefit above statin

therapy alone, may increase the risk of stroke with

additional side effects, and is generally not

recommended. (A)

36ADA-2021 endorsed by ACC.



We don’t forget other guidelines!



Cardiovascular risk categories 

in patients with diabetes

38

Category Criteria

Very high risk - Established CVD or

- other target organ damage or

- ≥3 major risk factors or

- early onset T1DM of long duration (>20 years)

High risk Patients with DM duration ≥10 years without target

organ damage plus any other additional risk factor

Moderate risk Young patients (T1DM aged <35 years or T2DM aged

<50 years) with DM duration <10 years, without other

risk factors

 Target organ damage: Proteinuria, renal impairment (eGFR <30 mL/min/1.73

m²), left ventricular hypertrophy, or retinopathy.

 Major risk factors: Age, hypertension, dyslipidemia, smoking, obesity.

Cosentino F, et al. Eur Heart J 2020;41:255-323.



39Cosentino F, et al. Eur Heart J 2020;41:255-323.
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Take-home message

 Statin therapy is the first-line lipid-lowering drug therapy

for the management of dyslipidemia in individuals with

diabetes mellitus.

 Other lipid lowering agents can (should) be used to

achieve adequate LDL-C reductions and additional

cardiovascular risk reduction in specific clinical settings

especially in those with higher cardiovascular risk.
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Thanks for your patience.
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