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Most Events in Patient at Intermediate Risk
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Most Events in Patient at Intermediate Risk

57yrs High-density Lipoprotein 57yrs
HDL1.05 HDL 1.20
TG1.76 TG164 .
SYS138 ¥ SYS138
Smoker Smoker
Fam Hist Fam Hist

Give Statin

* Low-density Lipoprotein * Lifestyle only

Routine lipid parameters have not changed over the last 50 years.
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Bruneck Study on Cardiovascular Disease

Baseline 1% FU 27 FU 39FU athFy
n = 936 n = 826 n= 701 n = 584 n = 468
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Lipidomics and Cardiovascular Risk

Diet and de novo Lipogenesis

Inflammation _
Atherogenesis |
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Stegemann et al, Circulation 2014
Brown & Hazen, Circulation 2014
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Most Events in Patient at Intermediate Risk

57yrs

57yrs
LDL3.30 LDL3.16
HDL1.05 HDL 1.20
TG1.76 TG 164 4
S5¥S138 be SYS 138
Smoker Smoker
Fam Hist

Fam Hist
ApoB

* -~

No direct comparison of the different apolipoproteins thus far.
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Towards a Less Imprecise Medicine

Pearson correlation I
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Cardiovascular Risk Beyond LDIL. Cholesterol?
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Cardiovascular Risk Beyond LLDIL. Cholesterol?

Very Low-Density
Lipoprotein
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Function of ApoC2 and ApoC3

Lipoproteinlipase

LPL

Endothelial cell
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Function of ApoC2 and ApoC3
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NEIM 2014

ORIGINAL ARTICLE

Loss-of-Function Mutations in APOC3
and Risk of Ischemic Vascular Disease

Anders Berg Jergensen, M.D., Ph.D., Ruth Frikke-Schmidt, M.D., D.M.Sc.,
Borge G. Nordestgaard, M.D., D.M.Sc., and Anne Tybjeerg-Hansen, M.D., D.M.Sc.
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Any mutation
Noncarriers (N=75,465)
All heterozygotes (N=260) P<0.001 -44%

0 1 2

Triglyceride Level (mmol/liter)

Figure 2. Mean Plasma Levels of Nonfasting Triglycerides as a Function
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Faster Triglyceride Clearance

Lipoproteinlipase

_— ApoClI Endothelial cell

LPL Activation

ApoB
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NEIM 2014

ORIGINAL ARTICLE

Loss-of-Function Mutations in APOC3,
Triglycerides, and Coronary Disease

The TG and HDL Working Group of the Exome Sequencing Project,
National Heart, Lung, and Blood Institute*
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NEIM 2014

ORIGINAL ARTICLE

Loss-of-Function Mutations in APOC3,
Triglycerides, and Coronary Disease

The TG and HDL Working Group of the Exome Sequencing Project,

National Heart, Lung, and Blood Institute*

0Odds Ratio (95% Cl)

W

0.39 (0.14-0.89)
0.00 (0.00—4.30)
0.00 (0.00-13.00)
1.70 (0.18-7.10)
0.59 (0.07-2.50)
2.40 (0.89-5.70)
0.74 (0.32-1.60)
0.51 (0.06-2.20)
0.62 (0.12-2.00)
0.43 (0.17-1.00)
0.35 (0.07-1.20)
0.56 (0.23-1.30)
0.86 (0.24-3.00)
0.00 (0.00-1.40)
1.00 (0.11-4.80)
0.00 (0.00-0.36)
0.54 (0.33-0.86)
0.98 (0.47-2.00)

0.60 (0.47-0.75)

P Value

0.02
1.00
1.00
0.36
0.76
0.05
0.50
0.54
0.61
0.04
0.10
0.17
1.00
0.16
1.00
0.002
0.007
1.00

<0.001
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Cardiovascular Risk Beyond LLDIL. Cholesterol?

Very Low-Density
Lipoprotein

( Apoc3 )

Pechlaneretal. JACC 2017
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Antisense Therapy Targeting ApoC3

Blocked Translation
Slows or Halts
Disease Progression

N

' | ASO Blocks

Q L ** Translation
T _:- >

Disease-Causing
Protein
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Management of Very High Triglycerides

The NEW ENGLAND JOURNAL of MEDICINE

‘ BRIEF REPORT ‘

Targeting APOC3 in the Familial
Chylomicronemia Syndrome

Daniel Gaudet, M.D., Ph.D., Diane Brisson, Ph.D., Karine Tremblay, Ph.D.,
Veronica J. Alexander, Ph.D., Walter Singleton, M.D., Steven G. Hughes, M.B., B.S.,
Richard S. Geary, Ph.D., Brenda F. Baker, Ph.D., Mark J. Graham, M.S.,
Rosanne M. Crooke, Ph.D., and Joseph L. Witztum, M.D.

NE/M2014
IONIS 1 (n=3)

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ‘

Antisense Inhibition of Apolipoprotein C-III
in Patients with Hypertriglyceridemia

Daniel Gaudet, M.D., Ph.D., Veronica ). Alexander, Ph.D., Brenda F. Baker, Ph.D.,
Diane Brisson, Ph.D., Karine Tremblay, Ph.D., Walter Singleton, M.D.,
Richard S. Geary, Ph.D., Steven G. Hughes, M.B., B.S., Nicholas J. Viney, B.Sc.,
Mark J. Graham, M.S., Rosanne M. Crooke, Ph.D., Joseph L. Witztum, M.D,,
John D. Brunzell, M.D.,* and John J.P. Kastelein, M.D., Ph.D.

NEIM 2015
IONIS 2 (treated n=11, placebon=6)
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MicroRNAs: Small Non-coding RN As
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MicroRNA-122 & Lipid Metabolism

~

GR-lZZ ¥ 4 FA oxidation -» ¢ Plasma TG

ASO R Fatty acid syntheS|s
miR-122 )
ASO -y Cholesterol synthesis -»y Plasma cholesterol

VLDL Blogene5|s}

VLDL [ [FA Oxidation ]( FA Synthesis |

mlR 122 KO

MiR-122 » y MTP --» ¥ VLDL secretion

N /

Willeitet al. Eu Heart J 2017
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Willeitet al, Diabetes 2017

MicroRNA-122 in Circulation

- miR-122

Regulator of lipid
metabolism

Circulation:

Liver exosomes

Lipoproteins

miR-122
(70% of liver miRNA content)
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MicroRNA-122 & Apolipoproteins

Willeitet al, Diabetes 2017

Correlation coefficient (95% Cl)

Apolipoproteins
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P value
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0.626

.- ﬁM ERICAN

§ COLLEGE of

34 CARDIOLOGY



MicroRNA-122 & Apolipoproteins

HDL/CM
particles

Willeitet al, Diabetes 2017
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MicroRNA-122 & Apolipoproteins

Correlation coefficient (95% Cl)

HDL/CM
particles

Willeitet al, Diabetes 2017
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MicroRNA-122: Risk of Metabolic Syndrome

Willeitet al, Diabetes 2017

Outcome/
Level of adjustment

Metabolic syndrome
(136 outcomes)

Adjusted for age and sex

Top vs. bottom third of
circulating miR-122

RR (95% Cl) P value

2.85(1.78,4.56) <0.001
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MicroRNA-122: Risk of Metabolic Syndrome

Willeitet al, Diabetes 2017

Outcome/
Level of adjustment

Metabolic syndrome
(136 outcomes)

Adjusted for age and sex
Multivariable model*

+ BMI + WHR

+ In(HOMA-IR)

Top vs. bottom third of
circulating miR-122

RR (95% Cl)

2.85 (1.78, 4.56)
2.81 (1.76, 4.50)
2.44 (1.48, 4.02)
2.47 (1.53, 3.99)

P value

<0.001
<0.001
<0.001
<0.001
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Conclusions

® Currently, we just monitor lipid classes (total cholesterol, total
triglycerides) as well as HDL and LDL cholesterol. The focus is on
“quantity” ratherthan “molecular composition”.
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® Currently, we just monitor lipid classes (total cholesterol, total
triglycerides) as well as HDL and LDL cholesterol. The focus is on
“gquantity” ratherthan “molecular composition”.

® The strong associations of certain triglyceride species and VLDL-
associated apolipoproteins with incident CVD in the general
community provide support to the concept of targeting triglyceride-
rich lipoproteinsto further reduce risk of CVD in the statin era.
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Conclusions

® Currently, we just monitor lipid classes (total cholesterol, total
triglycerides) as well as HDL and LDL cholesterol. The focus is on
“gquantity” ratherthan “molecular composition”.

® The strong associations of certain triglyceride species and VLDL-
associated apolipoproteins with incident CVD in the general
community provide support to the concept of targeting triglyceride-
rich lipoproteinsto further reduce risk of CVD in the statin era.

® Circulating levels of liver-derived miRNA-122 positively correlate to
VLDL-associated apolipoproteins and are a strong predictor of
metabolic syndrome.
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