What does low HDL-c mean?
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HDL-C and Coronary Heart Disease
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HDL-C and Carotid IMT
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HDL-C and Coronary Heart Disease
The Framingham Heart Study
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HDL-C and Cardiovascular Mortality
Copenhagen Studies

Cardiovascular mortality

Men (N=52,268)
1,510 deaths

-
o

NWH OO N WO

Hazard ratio (95% CI)

33
Q.3
a0
r=
roa-

HDL cholesterol

Eur Heart J. 2017:38(32):2478-2486



HDL-C and Cardiovascular Disease
Copenhagen Studies

Ischaemic heart disease Myocardial infarction Ischaemic stroke

(N=48,157) (N=50,413) (N=50,206)
3,080 events 1,454 events 1,204 events
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HDL-C and All-cause Mortality

4 986 United States veterans
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HDL-C and Infectious Disease

Copenhagen Studies
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HDL-C and Cancer Mortality
Copenhagen Studies

Cardiovascular mortality Cancer mortality Other mortality
Men (N=52,268)
1,510 deaths 1,550 deaths 1,286 deaths

Hazard ratio (95% CI)
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Women (N=64,240)

104 1,267 deaths 1,418 deaths 1,299 deaths
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HDL Functions

Reverse Cholesterol Transport

Arterial cholesterol efflux
Hepatic cholesterol uptake

Endothelial Protection

Cell adhesion
Vascular tone

Antioxidant
Host-defense mechanisms
Effects on pancreatic beta cell function

Tumor cell metastasis and progression



Reverse Cholesterol Transport
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HDL and Endothelial Dysfunction

HDL

Relaxation

HDL

Platelets

Contraction

0"& ) Functional EC
??? CAMs

" PAF

Dysfunctional EC
T VWF

Calabresi et al, Arterioscler Thromb Vasc Biol 2003;23:1724



HDL Functions

Reverse Cholesterol Transport

Arterial cholesterol efflux
Hepatic cholesterol uptake

Endothelial Protection

Cell adhesion
Vascular tone

Antioxidant
Host-defense mechanisms
Effects on pancreatic beta cell function

Tumor cell metastasis and progression



HDL and Infectious Diseases

TYPE OF INFECTION HDL-MEDIATED EFFECT

Bacteria

*Favor LPS/LTA binding and neutralization.
* Favor LPS/LTA clearance

*Inhibit LPS [LTA)-induced cytakine release
*Inhibit of LPS (LTA)-induced cell activation
*Induce an early inflammatory response

*Support Apoll, Apo-Al and HRP interaction
to form the trypanosoma lytic factor-1 (TLF-
1}). complex. Apoll then traffics to the
trypanosomal lysosome, where causes
swelling which kills the trypanosome.

+*Dampen (ApoA-1 mimetic peptides) the
ABCA-1 impairment induced by the HIV-1
Mef protein.

*Inhibit cell fusion, both in HIV-1-infected T
cells and in recombinant vaccimia-virus-
infected CD4+ Hela cells.

« Compete with Hepatitis C virus on SRBI
interaction to dampen virus entry?

Pirillo et al Handb Exp Pharmacol. 2015;224:483




HDL and Cancer Cell Proliferation
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HDL and Cell Cholesterol Movements
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HDL Protein’s Cargo
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2959168/figure/F1/
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HDL-C and Cardiovascular Mortality
Copenhagen Studies

Cardiovascular mortality

(N=52,268)
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HDL-C in EL Common Variants

80 Non carriers HDL-c 50-60 mg/dL
Asn396Ser carriers HDL-c 55-65 mg/dL
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Voight et al, Lancet 380:572, 2012



MI in EL Common Variants

Number of in

ividuals

Cases

Controls

OR (95% Cl)

AngioGOCARD/KORA
IFS

deCODE

EPIC-NL
GerMIFS-II

GRACE

MAHA

PennCATH

ucp

POPGEN
PROCARDIS
PROMIS

SHEEP

WTCCC

All case-control studies
ARIC

CCHS

DCH

FHS

HPFS

MDC

All cohort studies
Overall

1953
577
729
334

1127
683
785
485
830

2433

2183

1854

1151

1561

16685
558
655
933

50
426
1606
4228
20913

1482
719
29218
1827
1874
656
615
489
1139
1687
3347
1897
1496
2426
48872
8214
8964
1588
1462
869
25438
46535
95407

0-76 (0-46-1-24)
1-25 (0-51-3-08)
0-97 (0-60-1.58)
0-64 (0-27-1-53)
136 (0-82-2-24)
2-48 (1-10-5-56)
1-08 (0-68-1.72)
0-82 (0-37-1-83)
0-87 (0-44-1.72)
0-69 (0-42-1-14)
0-66 (0-45-0-98)
1.27 (0-74-216)
1-35(0-85-2-14)
074 (0-49-1-12)
0-94 (0-82-1-09)
0-80 (0-45-1-40)
1-33(0-73-2-43)
112 (0-66-1-90)
2-35 (0-69-8-00)
1.97 (0-86-4-51)
1.01 (0:74-1-38)
1-10 (0-89-1-37)
0-99 (0-88-1-11)

Voight et al, Lancet 380:572, 2012
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The ILLUMINATE Trial

15067 CHD pts; torcetrapib (60 mg/d)+atorvastatin vs atorvastatin
Baseline HDL-c 48 mg/dI

HDL-c on treatment 82 mg/dl 48 mg/dl
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Torcetrapib+Atorvastatin Atorvastatin

Cardiovascular 49 35
Cancer 24 14

Infection 9 0]
Barter et al, NEJM 357:2109,2007



dal-OUTCOMES Tnal

Baseline HDL-c 42 mg/dl
Placebo 412 mg/d|
Dalcetrapib 55 mg/d|
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P=0.52 by log rank test

Cumulative % of patients
with primary outcome
(@)]
|

0] 1 1 1
0 1 2 3
No. at risk Year
Placebo 7933 7386 6551 1743
Dalcetrapib 7938 7372 6495 1736

*Coronary heart disease death, non-fatal MI, ischemic stroke, hospitalization for unstable angina,
resuscitated cardiac arrest

Schwartz GG et al. N Engl J Med. 2012;367:2089-99



The REVEAL Trial

30449 patients with atherosclerotic vascular disease

A First Major Coronary Event | Base“ﬂe HDL_C 42 mg/dL
" | Rate ratio, 0.91 (95% CI, 0.85-0.97)

43 mg/dL pees

Anacetrapid

85 mg/dL
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Years of Follow-up
No. at Risk
Placebo 15,224 1 14,088
Anacetrapib 15,225 14,104
Benefit per 1000 patients 1£2 23

in anacetrapib group




The REVEAL Trial

4 trials with 1y

17 trials with 1y
average non—-HDL
reduction <50 mg/dL

5 trials with
average further .
non-HOL reduction
22 mg/dL i
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HDL-C and Cardiovascular Mortality
Copenhagen Studies

Cardiovascular mortality

(N=52,268)
1,510 dea hs

Hazard ratio (95% CI)
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Lifestyle modifications and HDL-C

Lifestyle interventions to increase HDL-C levels
Avoid dietary trans fats

Increase habitual physical activity

Reduce excessive body weight

Reduce dietary carbohydrates and replace them with unsaturated fats

Modest consumption in those who take alcohol may be continued

Quit smoking

ESC/EAS Guidelines 2019



HDL-targeted therapies

Small Molecules HDL
target PPARo, CETP, ABCA1, others plaque
mode of action plasma HDL raising plaque stabilization
administration oral parental

use chronic acute/subacute



SHDL and Reverse Cholesterol Transport

4 FH patients; proApoA-I sHDL (4 g); 20 min infusion
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sHDL and NO-Dependent Vasodilation

9 ABCAL Heterozygotes; ApoA-I sHDL (80 mg/kg); 4 hrs infusion
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HDL-Therapy for Cardiovascular Diseases

Protein Lipid Manufacturer Composition
ApoA-I:PC
CSL-112 :ugzr Soy PC ,il?sl_t,ralia (mol:mol)
P 1:100
ApoA-I:PL
) Recombina Egg SM, Cerenis, (w:w) 1:2.7;
CER-001 nt apoA-| DPPG France SM:PG
(w:w) 97:3
MDCO- Recombina Medicines APOA-1:PC
216 nt apoA-| POPC Company, (ww) 1°1
Milano USYAN ' '

Synthetic HDL under development



Rare dyslipidaemias, from phenotype to genotype
to management: a European Atherosclerosis
Soclety task force consensus statement

HDL-C <0.5 mmol/L
Rule out secondary causes: see Table 3

Clinical assessment: xanthomas; tonsils; splenomegaly;
Targeted NGS corneal opacities; renal involvement; peripheral neuropathy

Bi-allelic ABCAT1 Bi-allelic APOAT1 Bi-allelic LCAT Heterozygous ABCA1, APOAT
mutations mutations mutations or LCAT mutation;
or high polygenic score

Apo A-l LCAT deficiency
deficiency Fish eye disease Nonsyndromic low HDL-C

Tangier disease

- Manage systemic involvement, /e tonsillar enlargement, - Manage secondary causes
corneal clouding, renal impairment; peripheral neuropathy if present
- ASCVD prevention - ASCVD prevention




