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* Vai tro cua non-HDL cholesterol trong bénh sinh XVYBM

 Non-HDL cholesterol va LDL cholesterol: chi s6 nao
duwoc do chinh xac hon?

* Y nghta tién lwgng cda non-HDL cholesterol
* Cac hudng dan — khuyén cdo

e Kiém soat non-HDL cholesterol: Vai tro cla fibrate trén
nén statin



Lifecycle of a single apolipoprotein B, (apoB)-containing lipoprotein

: When most triglycerides are removed,
the now dense apoB lipoprotein is called
a low-density lipoprotein (LDL).

'- Once in the circulation, triglycerides are
removed from VLDL by lipoprotein lipase,

and the apoB lipoprotein is now called

a VLDL remnant particle.

o The liver combines a single apoB molecule,

triglycerides, and cholesterol into an apoB 32 o

lipoprotein and secretes it into plasma as

a very low-density lipoprotein (VLDL).
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hours. An LDL is in the circulation for
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Over time, the atherosclerotic plaque grows as more apoB-containing
= VLDL, remnant, and LDL partrcies became trapped in the artery wall.

b

The goal of llpld lowerlng therapy therefore is to reduce the number of

- clrculatlng apoB lipoproteins that can become trapped in the artery wall.
e :




Vai tro cua non-HDL cholesterol
trong bénh sinh xo vira dong mach

e Cac phan t lipoprotein c6 duwong kinh < 70 nm déu cé thé
gua hang rao n0i moé mach mau, vao bén trong thanh dong
mach — cung cap cholesterol cho qua trinh sinh XVDM.

e VLDL va remnant VLDL la nhirng lipoprotein giau TG
(triglyceride-rich lipoprotein — TGRL) nhung cling c6 chira
cholesterol — ciing gép phan vao qua trinh sinh XVDM.

* Non-HDL cholesterol = Cholesterol toan phan — cholesterol
trong HDL = Cholesterol trong LDL, VLDL, remnant VLDL va
lipoprotein A: Tong lwgng cholesterol cd tiém nang gay
XVDM.



Vai tro cua non-HDL cholesterol
trong bénh sinh xo vira dong mach

TC = 230 mg/dl TC =230 mg/dI ’
HDL-C = 56 mg/d| HDL-C = 34 mg/d|
TG = 135 mg/dlI TG = 245 mg/dI

LDL-C = 147 mg/d| LDL-C = 147 mg/d|

LDL-C 147 LDL-C 147
= = 84,5%
Non-HDL-C 174

= =75%

Non-HDL-C 196

Khi TG < 200 mg/dl, LDL-C Ia thanh phan chinh con cholesterol trong cac TGRL
chi chiém mét ti 1&8 nhé cla téng lwong cholesterol cé tiém nang gay XVDM.

Khi TG > 200 mg/dl, cholesterol trong cac TGRL chiém ti 1& cao hon trong téng
lwong cholesterol ¢ tiém nang gay XVDM.



TG cao (kém HDL-C thap) thuong gap
0 bénh nhan:

* Béo phi

* H3i chirng chuyén hda

e Pai thao duwong typ 2

O cac dbi twong nay, mirc LDL-C huyét twong khéng phan anh day du
tdng Iwong cholesterol co tiém nang gay XVDM. Mdc non-HDL-C phan
anh dung hon téng lwong cholesterol ¢é tiém nang gay XVDM.

Hoenig MR. Vascular Health and Risk Management 2008;4:143-156.
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Tinh LDL-C theo cong thirc Friedewald

e LDL-C (mg/dl) = Cholesterol TP — HDL-C — TG/5.

e Dya trén gia dinh la ti s6 TG/VLDL-C ludén c6 dinh &
murc 5/1.

* P3 dugc chirng minh 1a cho két qua khong chinh xac khi
TG cao (dac biét la khi TG > 400 mg/dl) va/hoac LDL-C
(thwc) thap (dac biét khi LDL-C < 70 mg/dl).12

1. Fukuyama N et al. J Clin Biochem Nutr 2008;43:1-5.
2. Nauck M et al. Clin Chem 2002;48:236-254.



Po truc tiep LDL-C

* Nhiéu hé thong xét nghiém dinh lugng truc ti€p LDL-C
lwu hanh trén thi trwong st dung phwong phap hoa hoc,
khong phai phwong phap tham chiéu (siéu ly tdm).

* Pinh lwgng truc tié€p LDL-C bang phuong phap héa hoc
doéi khi khéng chinh xac bang wdc tinh LDL-C theo cong

thirc Friedewald.12

1. Nauck M et al. Clin Chem 2002;48:236-254.
2. Evans SR et al. HIV Clin Trials 2007;8:45-52.



Seven Direct Methods for Measuring HDL and LDL Cholesterol
Compared with Ultracentrifugation Reference Measurement
Procedures

W. Greg Miller!.", Gary L. Myers2, Ikunosuke Sakurabayashi3, Lorin M. Bachmann', Samuel
P. Caudill?, Andrzej Dziekonski', Selvin Edwards2, Mary M. Kimberly2, William J. Korzun?,
Elizabeth T. Leary?, Katsuyuki Nakajima®, Masakazu Nakamura®, Géran Nilsson’, Robert D.
Shamburek®, George W. Vetrovec', G. Russell Warnick®, and Alan T. Remaley®

Khao sat huyét thanh ctia 37 ngudi khde manh va 138 ngudi bénh (tim mach, réi loan lipid mau)
Da4i chiéu vdi phwong phap chuén 13 siéu ly tAm.

% HDL-C results within % HDL-C results within %LDL-C results within %LDL-C results within

TE requirement,b TE re.quirement, TE requirement,’ TE re.quirement,
Method nondiseased diseased nondiseased diseased
Denka 100 027 89.2 85.2
Kyowa 973 942 94.6 85.9
Roche (Kyowa) 973 95.6 91.9 77.0
Sekisui 100 96.4 100 91.1
Serotec 94.6 86.9 97.3 333
Sysmex 100 89.8 86.5 .5
UMA 91.9 83.9 97.3 75.6
Wako 100 74.5 97.3 87.4

Miller WG et al. Clin Chem 2010;56:977-986.




Non-HDL cholesterol

* La hiéu so6 (cholesterol toan phan — HDL-C).
* Tinh toan don gian.
* Khong phu thudc vao TG < 400 mg/dl hay = 400 mg/dl.

e Khdng can lay mau luc doéi.
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Y nghia tién lwong cdia non-HDL-C
trong dan so chung

* Phan tich di¥ liéu cua Multinational Cardiovascular Risk
Consortium tir 19 qudc gia (chau Au, Uc va Bac My) dé xac
dinh y nghia tién lwgng bién cod tim mach ctia non-HDL-C.

* Dan s6 nghién clru: 398 846 ngudi khéng cé bénh tim mach.
* Thoi gian theo ddi trung vi: 13,5 nam (tdi da: 43,6 nam).

* Bién co két cuc: bién cd6 mach vanh (NMCT, chét do nguyén
nhan mach vanh, tai twéi mau mach vanh) hoac dét qui
dang TMCB.

Brunner FJ et al. Lancet 2019;394:2173-2183.
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Brunner FJ et al. Lancet 2019;394:2173-2183.



Women Men

Events (n) HR (95% CI) Events (n) HR (95% CI)
All
=2.6 mmol/L 244 Reference 307 ] Reference
2.-6to <37 mmol/L 1762 - 1.1(1.0-13) 2646 HEl- 1.1(1.0-13)
37to<4-8 mmol/L 3323 - 14 (1:2-1:6) 5882 - 1-4 (1.2-1-6)
4.810 <57 mmol/L 2780 - 1.6 (1:4-1.8) 5060 - 17 (1.5-2-0)
5.7 mmolfL 3079 - 1.9(1-6-22) 4959 - 23(2:0-2.5)
<45 years
<2-6 mmol/L 49 Reference 35 | Reference
2.6to<37mmol/L 245 B 12(0-9-1.6) 330 - 1-4 (1-0-2-0)
37to <48 mmol/L 259 S — 1.8 (1:3-2-4) 675 S — 2.0 (1.4-2-8)
4.8to<57 mmol/L 140 — - 2.6 (1-8-3:6) 634 — . 32(2:3-45)
=5.7 mmol/L 106 — m 43(30-61) 627 — m 46(33-65)
45-59 years
<2.6 mmol/L 86 Reference 109 Reference
2.6to<37 mmol/L 605 i— 1.0(0-8-13) 976 j— 1.0 (0-8-12)
37to<4-8 mmol/L 1156 = 14 (11-17) 2532 = 13 (1-1-15)
48to<57 mmol/L 992 - 17 (1:4-22) 2403 - 1-6 (1:3-1.9)
=5.7 mmol/L 1131 - 23(1-8-2.9) 2733 =gy 21(1.8-2:6)
z60years
<2.6 mmol/L 109 Reference 163 ] Reference
26to<37mmol/L 912 - 11(0-9-14) 1340 1w 11 (1.0-1.4)
37to<4-8 mmol/L 1908 - 12 (0-9-1-4) 2675 —— 13(11-1.6)
4.810 <57 mmol/L 1648 g = 13(1.0-1-6) 2023 - 1.5 (1:3-1-8)
=5.7 mmol/L 1842 —B— 14 (1-1-17) 1599 —m 1.8 (1.5-2.2)

O‘f|40 O-I_/'O 1.00 1-)10 2-(I)O 3‘IOO 4-5|0 7-60 0-110 O‘|7O 1-00 l-lI-O 2-(|)0 3-|OO 4-5|O 7-{|)O
4 “— —> 4+— —>
Negative association Positive association Negative association Positive association

Lién quan git)a mirc non-HDL-C véi bién ¢ tim mach theo gidi tinh va Itva tudi

Brunner FJ et al. Lancet 2019;394:2173-2183.



Y nghia tién lwgng cia non-HDL-C & ngudi
bénh mach vanh: Nghién cttu BARI

 BARI: TNLS phan nhdm ngau nhién so sanh lgi ich cua
CABG va PCl & 1514 ngudi cd bénh mach vanh nhiéu

nhdanh can duoc tai tuwdi mau.

* S dung s6 liéu clia bénh nhan tham gia nghién ciru dé
danh gia y nghia tién lvgng clda cac chi so lipid mau

(cholesterol TP, HDL-C, LDL-C, non-HDL-C va TG).

Bittner V et al. Circulation 2002;106:2537-2542.



TABLE 3. Significant Independent Predictors of Nonfatal
Myocardial Infarction: Impact of Baseline Lipid Values

TABLE 4. Impact of Baseline Lipid Values on Angina Pectoris
at 5 Years From the Multiple Logistic Regression Model

Odds 95% Confidence

Ratio Intervals P
Total Cholesterol 1.043 1.000, 1.088 <0.0507
HDL-C 1.031 0.873,1.218 0.7
LDL-C 1.035 0.982, 1.090 0.2
Non-HDL-C 1.049 1.004, 1.096 <0.05
Triglycerides 1.009 0.994, 1.025 0.2

Bittner V et al. Circulation 2002;106:2537-2542.



Is non-HDL-cholesterol a better predictor of ®

CrossMark

long-term outcome in patients after acute
myocardial infarction compared to LDL-
cholesterol? : a retrospective study

Wanwarang Wongcharoen, Satjatham Sutthiwutthichai, Siriluck Gunaparn and Arintaya Phrommintikul”

868 bénh nhan nhap BV Mararaj Nakorn Chiang Mai vi NMCT c3p trong cac nam 2006-2013
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NCEP ATP Il Guidelines

* In high-risk persons, the recommended LDL-C goal is
<100 mg/dl.

* An LDL-C goal of <70 mg/dl is a therapeutic option on
the basis of available clinical trial evidence, especially
for patients at very high risk.

* When triglycerides are 2200 mg/dl, non-HDL-C is a
secondary target of therapy, with a goal 30 mg/d|I
higher than the identified LDL-C goal.

Grundy SM et al. Circulation 2004;110:227-239.



2014 National Lipid Association
recommendations

Treatment Goals
Non-HDL-C LDL-C Apo B°
Risk Category (mg/dL) (mgldL) (mg/dL)

Low <130 <100 <90
Moderate <130 <100 <90
High <130 <100 <90

Very high <100 <70 <80




Table 4

Risk Categories and LDL-C and Non-HDL-C Goals (2017 AACE Guideline)

Risk Risk Factors LDL-C Treat- Non-HODL-C
Category and 10-y Risk ment Goals Treatment Goals
Extreme Progressive ASCVD, including UA, after achieving LOL-C <70 mg/dL <55 mg/dL <80 mg/dL

Established clinical CVD in patients with DM, CKD 3/4, or HeFH
History of premature ASCVD (males, age <55 y; females, <65 y)

Very high Established or recent hospitalization for ACS; coronary, carotid, <70 mg/dL <100 ma/dL
or peripheral vascular disease; 10-y rigk »20%
Diabetes or CKD 3/4 with 21 risk factor

HeFH
High =2 risk factors and 10-y risk 10%-20% <100 mgfdL <130 mafdL
Diabetes or CKD /4 with no other gk factors
Moderate <2 risk factors and 10-y risk <10% <100 mg/dL <130 mg/dL
Low 0 risk factors <130 mgfdL <160 mg/dL

AACE: Anrerrearnr Assoeralnon ﬂjl" Clinreal Endocrinologizts: ACS: acnfe COraudary ﬂmfnmr-.'.' ASCV D gifwroseleralie cardio-
pagcolar dizeaze; -Cr cholesterol; CKD: chronre brduey diseasze; CVID: cardiovasentar dizease; DM drabetes melintns; HeFH:
beteroryrous familial byperclolesterolentia; UA: unstable angina.

Sonrce: Reference 14,



2019 ESC/EAS Guidelines for the

management of dyslipidaemias

Recommendations for lipid analyses for cardiovascular disease risk estimation

Recommendations Class® Level®
TC is to be used for the estimation of total CV risk by means of the SCORE system. 1 C
HDL-C analysis is recommended to further refine risk estimation using the online SCORE system. 1 C
LDL-C analysis is recommended as the primary lipid analysis method for screening, diagnosis, and management. | C
TG analysis is recommended as part of the routine lipid analysis process. I C
Non-HDL-C evaluation is recommended for risk assessment, particularly in people with high TG levels, DM, obesity, or | c
very low LDL-C levels. :

ApoB analysis is recommended for risk assessment, particularly in people with high TG levels, DM, obesity, metabolic syn-

drome, or very low LDL-C levels. It can be used as an alternative to LDL-C, if available, as the primary measurement for I C
screening, diagnosis, and management, and may be preferred over non-HDL-C in people with high TG levels, DM, obesity,

or very low LDL-C levels.

Lp(a) measurement should be considered at |east once in each adult person’s lifetime to identify those with very high

inherited Lp(a) levels >180 mg/dL (>430 nmol/L) who may have a lifetime risk of ASCVD equivalent to the risk associated lla C
with heterozygous familial hypercholesterolaemia.

Lp(a) should be considered in selected patients with a family history of premature CVD, and for reclassification in people lla C

who are borderline between moderate and high-risk




2019 ESC/EAS Guidelines for the
management of dyslipidaemias

Table 7 Treatment targets and goals for cardiovascular disease prevention

Smoking

Diet

Physical activity
Body weight
Blood pressure

LDL-C

No exposure to tobacco in any form.

Healthy diet low in saturated fat with a focus on wholegrain products, vegetables, fruit, and fish.

3.5—7 h moderately vigorous physical activity per week or 30—60 min most days.

BMI 2025 kg!mz. and waist circumference <94 cm (men) and <80 cm (women).

<140/90 mmHg.?

Very-high risk in primary or secondary prevention:

A therapeutic regimen that achieves >50% LDL-C reduction from baseline” and an LDL-C goal of <1.4 mmol/L (<55 mg/dL).
No current statin use: this is likely to require high-intensity LDL-lowering therapy.

Current LDL-lowering treatment: an increased treatment intensity is required.

High risk: A therapeutic regimen that achieves >50% LDL-C reduction from baseline” and an LDL-C goal of <1.8 mmol/L
(<70 mg/dL).

Moderate risk:

A goal of <2.6 mmol/L (<100 mg/dL).

Low risk:

A goal of <3.0 mmol/L (<116 mg/dL).

Non-HDL-C Non-HDL-C secondary goals are <2.2, 2.6, and 3.4 mmol/L (<85, 100, and 130 mg/dL) for very-high-, high-, and moderate-risk
people, respectively.

ApoB ApoB secondary goals are <65, 80, and 100 mg/dL for very-high-, high-, and moderate-risk people, respectively.

Triglycerides No goal, but <1.7 mmol/L (<150 mg/dL) indicates lower risk and higher levels indicate a need to look for other risk factors.

Diabetes HbA1c: <7% (<53 mmol/mol).




Pat muc tiéu LDL-C va non-HDL-C

NEPTUNE II: Diéu tra trén 1447 nguwdi bénh mach vanh &
Hoa Ky (2003) nham danh gia ti 1&é dat muc tiéu LDL-C va
non-HDL-C theo NCEP ATP IlI.

Trong s6 nhirng bénh nhan c6 TG > 200 mg/dl:
e 57% dat muc tiéu LDL-C < 100 mg/d|I

* 33% dat ca 2 muc tiéu LDL-C < 100 mg/d| va non-HDL-C
< 130 mg/dI

Davidson MH et al. Am J Cardiol 2005;96:556-563.



Pat muc tiéu LDL-C va non-HDL-C
Khao sat 4384 bénh nhan dang dung statin tai 6 nudc Trung Dong (11/2009-7/2010)

E <150 mg/dL ®150-200 mg/dL  ~>200 mg/dL
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LDL-C non-HDL-C Apo B LDL-C non-HDL-C Apo B
(p<0.001) (p<0.001) (p<0.001) (p<0.001) (p<0.001) (p<0.001)

Ti 1& dat muc tiéu & bénh nhan nguy co ratcao  Ti lé dat muc tiéu & bénh nhan nguy co cao

Al-Hashmi K et al. Journal of Clinical Lipidology 2016;10:368-377.
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« Cac nghién clru vé y nghia tién lwong ciia non-HDL
cholesterol vs LDL cholesterol

 Cac hudng dan — khuyén céo
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nén statin



Statins: Mechanism of Action
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Nguy co ton luu vdi statin don tri

M Risk reduction (%) B Events not avoided (%)

Risk of primary event (%)

Kastelein JJP. Eur Heart J 2005;7:F27-F33.



Atherogenic dmslipidemia IS an important
contributor to MACROvascular residual risk:

triglycerides
PROVE IT-TIMI 22 study: Despite achieving LDL-C <70 mg/dL (1.8 mmol/L)

with high-dose statins, patients wath TG 2200 mg/dL (2.3 mmol/L) show a
96% increase in the nsk of death, M| or AC5T

25 -

I
=

RR 1.56 (1.28-1.69)
p=0.00r1

S=day risk of death,
M or recurrant AGS %]

On-treatment TG (moddi)
=200 =200
(=603 (n=27535)

In pafients who achiowed LOL-C =70 mg'dl on statin therapy 3-
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Co ché tac dung cla fenofibrate

Lipoprotein lipase t
ApoAV 1 , ApoC3 |

|

Lipolysis 4TG 4

|

Fencofibrate

|
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e l ~

RB-Oxidation 1
Acetyl-CoA carboxylase
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Fatty acid {
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Lipoprotein metabolism

Fatty acid metabolism

Berger J, Moller DE. Ann Rev Med 2002;53:409-435.
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Nghién ctru SAFARI

N , X ‘A O Si tatin 20
TNLS phan nhom ngau nhién - ISI::::tati: 20 + Fenofibrate 160 o .,
trén 618 bénh nhéan tang lipid o '
. = 9.7
mau hon hop (LDL-C > 130 § L b
mg/dl va TG 150-500 mg/dl). E 0.0
Can thiép: E -10.0 -
- Simvastatin 20 mg/ngay § 20.0 -
T
hoac gu Py 2410 o6 [l -25.8
- Simvastatin 20 mg/ngay + g
) . o -40.0 -
Fenofibrate 160 mg/ngay o Pox, -
trong 12 tuan -50.0 - o
TG VLDL-C Non- LDLC HDL-C
HDL-C

Grundy SM et al. Am J Cardiol 2005;95:462-468.



AC44

ACCORD Lipid

31% reduction in events in patients with atherogenic dyslipidemia

Subarou Simvastatin + | Simvastatin + Hazard ratio p value for
group Fenofibrate Placebo (95% Cl) interaction
% of event (no. in group)
Overall 10.5 (2765) 11.3 (2753) —:-—

Triglyceride — HDL-C combination

TG 2204 mg/dL + HDL-C <34 mg/dL 12.4 (485) 17.3 (456) —-—' 0.06
All others 10.1 (2264) 10.1 (2284) ;-
0 1 2
Simvastatin + Fenofibrate Simvastatin alone
better better

5518 bénh nhan DTD typ 2, tudi 40-79, HDL-C < 50 mg/dL (nam), < 55 mg/dL (nit)
va TG < 750 mg/dL (chwa dung thudc) hodc < 400 mg/dL (d3 dung thudc),

dang dwoc diéu tri bang simvastatin. 3-

ACCORD Study Group. N Engl J Med March 14, 2010. Epub. Initiative




Use of fenofibrate on cardiovascular outcomes in statin users
with metabolic syndrome: propensity matched cohort study

Nam Hoon Kim,! Ki Hoon Han,? Jimi Choi,” Juneyoung Lee,” Sin Gon Kim"

e Nghién clru doan hé trén nhirng ngudi Han Quéc tudi > 40
c6 hoi chirng chuyén hda dang diéu trj bang statin (tlr 2002-
2003 theo ddi dén 2015).

* Dung phuong phdp propensity score matching dé ghép
nhirng bénh nhan co dung fenofibrate voi nhirng bénh nhan
khong dung fenofibrate theo ti Ié 1:5.

— 2156 nguoi co va 8549 nguwoi khong dung fenofibrate.

* Bién cd két cuc: mac bénh mach vanh (ICD-10 code 120-125
kem chup mach vanh can quang), dot qui dang TMCB hoac
chét do nguyén nhan tim mach.

BMJ2019;366:15125 | doi: 10.1136/bm;j.15125



Tan suat don cac bién cb két cuc

— Statin only treatment
Combined treatment

0.12
Hazard ratio (95% CI) =0.74 (0.58 t0 0.93)

0.10 P=0.01

0.08

0.06

Cumulative incidence

0.04
0.02

0

No at risk
Statin only treatment
8549 7207 4863 2784 1479 642 122

Combined treatment
2156 1750 1132 652 337 151 29

12 24 36 48 60 72
Follow-up time (months)

BMJ2019;366:15125 | doi: 10.1136/bm;j.15125



Tan suat don cac bién cb két cuc

0.12
Hazard ratio (95% CI) =0.64 (0.47 t0 0.87)

0.10 P=0.005

0.08

0.06

Cumulative incidence

0.04
0.02

0
No atrisk
Statin only treatment

4636 3959 2756 1647 882 409 Fis

Combined treatment
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Bénh nhan cé TG cao hodc HDL-C thap
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Statin only treatment
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Combined treatment
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Bénh nhan cé TG thip va HDL-C cao

HDL-C thap: HDL-C < 0,88 mmol/I (34 mg/dI)
TG cao: TG > 2,3 mmol/l (204 mg/dl)



TOm tat

* Non-HDL-C cé vai tro quan trong trong co ché bénh sinh
cua xo vira dong mach.

 Non-HDL-C: cach do don gién,~kh6ng phu thuoc mirc TG
huyét thanh, khéng can [dy mau mau ldc dai.

* Mirc non-HDL-C c6 gid tri tién luong bién cd tim mach ca
trong dan soé chung lan & ngudi bénh mach vanh.

 Cac hudng dan hién hanh xac dinh muc tiéu non-HDL-C
can dat tuy theo mirc nguy co.

 Fenofibrate trén nén statin gitp kiém soat non-HDL-C
chat ch& hon va giam nguy co tim mach ton luu.



Camonswchuy
cla quy thay cé,
quy dong nghiép




