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Lowering LDL Cholesterol is a 
central Tenet of Clinical Practice

.Ecologic,Evolutionary,Epidemiologic and 
Experimental Studies have shown that 

LDL-C has a Causative role in ASCVD

RCTs have shown that lowering LDL-C 
with Statins consistently reduces ASCVD 

events
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Baigent C, et al. Lancet. 2010;376:1670-1681.

Abbreviation: CHD: coronary heart disease; CI, confidence interval; LDL-C, low-density lipoprotein cholesterol; RR: relative risk.

Events (% per annum)
RR(CI) per 1 mmol/L reduction in 

LDL-C

Previous Vascular Disease
Statin Control

CHD 8,395 (4.5%)10,123 (5.6%)
0.79 (0.76-

0.82)

No- CHD, vascular 674 (3.1%) 802 (3.7%)
0.81 (0.71-

0.92)
(P=0.3)

None 1,904 (1.4%) 2,425 (1.8%)
0.75 (0.69-

0.82)

Diabetes

Type 1 diabetes 145 (4.5%) 192 (6.0%)
0.77 (0.58-

1.01)

Type 2 diabetes 2,494 (4.2%) 2,920 (5.1%)
0.80 (0.74-

0.86) (P=0.8)

No diabetes 8,272 (3.2%)10,163 (4.0%)
0.78 (0.75-

0.81)

Cholesterol Treatment Trialists’ Collaboration: 
Effect on CHD and Diabetes Primary Prevention

1 mmol/L = 38.6 mg/dL  
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Effects of Intensive LLT in Diabetes over past 10 years 
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1. Haffner SM, et al. Arch Intern Med. 1999;159:2661-67 3. Keech A, et al. Diabetes Care. 2003;26:2713-21
2. Goldberg RB, et al. Circulation. 1998;98 :2513-19 4. HPS Collaborative Group. Lancet. 2003;361:2005-16

Previous Statin Trials in Diabetes
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Secondary Prevention and Statins in Diabetics
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▼Primary Endpoint (P value for interaction = 0.023)

– ezetimibe vs. placebo in diabetics: 40.0% vs. 45.5%; 

HR 0.86, CI 0.78-0.94

– ezetimibe vs. placebo in non-diabetics: 30.2% vs. 

30.8%, HR 0.98, CI 0.91-1.04

▼Myocardial Infarction (P value for interaction = 0.028)

– diabetes: 16.4% vs. 20.8%

– non-diabetes: 12.0% vs. 12.7%

▼Stroke (P value for interaction = 0.031)

• diabetes: 3.8% vs. 6.5%

– non-diabetes: 3.2% vs. 3.4%
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IMPROVE-IT TRIAL

DIABETICS vs Non-Diabetics





PCSK9 Inhibitor Outcome Trials
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PCSK9 Inhibition with a Monoclonal Antibody 

Qian YW, Schmidt RJ, Zhang Y, et al. J Lipid Res. 2007;48:1488-1498 

Horton JD, Cohen JC, Hobbs HH. J Lipid Res. 2009;50(suppl):S172-S177 

Rashid S et al. PNAS 2005;102:5374-5379 An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School Chan JC, Piper DE, Cao Q, et al. Proc Natl Acad Sci U S A. 2009;106:9820-9825 
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Trial Design

Evolocumab SC 
140 mg Q2W or 420 mg QM

Placebo SC
Q2W or QM

LDL-C ≥70 mg/dL (1.8 mmol/L) or

non-HDL-C ≥100 mg/dL (2.6 mmol/L)

Follow-up Q 12 weeks

Median f/up 2.2 yrs

Screening, Lipid Stabilization, and Placebo Run-in

High or moderate intensity statin therapy (± ezetimibe)

27,564 high-risk, stable patients with established CV disease 

(prior MI, prior stroke, or symptomatic PAD)

RANDOMIZED

DOUBLE BLIND

Sabatine MS et al. Am Heart J 2016;173:94-101
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Overall Effects on LDL Cholesterol

Sabatine MS et al. NEJM 2017;376:1713-1722
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Evolocumab

(median 30 mg/dl, IQR 19-46 mg/dl)

Placebo

59% mean reduction (95%CI 58-60), P<0.00001

Absolute reduction: 56 mg/dl (95%CI 55-57)
1.4 mmol/L

2.4 mmol/L

(median 0.78 mmol/L, IQR 0.5-1.2 mmol/L)
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Primary & Key Secondary Endpoints
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Article available at http://www.thelancet.com/journals/landia/onlineFirst

Slides available at www.TIMI.org
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LDL-C Reduction with Evolocumab

Patients w/o Diabetes at BaselinePatients w/ Diabetes at Baseline

57% mean reduction

P<0.00001

60% mean reduction

P<0.00001

0.8 mmol/L 0.8 mmol/LEvolocumab
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Risk of Primary Endpoint

with Diabetes
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Analyses in placebo arm and adj for age, sex, BMI, race, region, 

history of MI, stroke, PAD, HTN, smoking, HF, eGFR, lipids, statin.
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Risk of Key Secondary Endpoint in Diabetics vs

Non-Diabetics
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Effect of Evolcumab on Primary Endpoint
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Effect of Evolocumab on Key Secondary Endpoint
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New-Onset Diabetes
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Evolocumab

Placebo

P=0.43

P=0.64

P=0.32

In all patients w/o diabetes at 

baseline (1294 incident cases 

in 16,510 patients):

HR 1.05 (95% CI 0.94-1.17)

In patients w/ prediabetes at 

baseline (1163 incident cases 

in 10,338 patients):

HR 1.00 (95% CI 0.89-1.13)
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Glycemic Parameters
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Abstract Presentation ADA 2018
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Odyssey Outcomes Diabetic Sub-Study
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Odyssey Outcomes Diabetic Sub-Study



Abstract Presentation ADA 2018

35

Odyssey Outcomes Diabetic Sub-Study
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Conclusions

➢ LDL-C can now be reduced to unprecedented low levels 

with statin + PCSK9i (<< 1 mM) 

➢A strong progressive relationship of achieved LDL-C and 

CV events seen in pts with DM

➢No increase in NODM or changes in HgA1c with PCSK9i

These data suggest that we should target considerably lower LDL-

C than is currently recommended for our patients with DM and  

atherosclerotic CV disease to get Maximum CV Protection


