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a Lipid profile




LIPID PROFILE

= Step 1) which lipid/lipoprotein abnormalities?

= Step 2) need treatment?




LIPID PROFILE

= Total cholesterol

= Triglycerides

= HDL-cholesterol
= LDL-cholesterol
Non- HDL-cholesterol




LIPID PROFILE

- To produce clinically valid results, a test must accurately, precisely,
and selectively measure the marker of interest.

- That is, it must be standardized.

- Accuracy refers to how closely the result obtained with 1 method

corresponds to the result obtained with the standard method.

- Precision to how reproducible the result is on repeated testing.

- Selectivity to how susceptible the method is to error by inclusion of
other classes of lipoprotein particles.

J Am Heart Assoc. 2023;12:e030405. DOI:10.1161/JAHA.123.030405




LIPID PROFILE

= Recent guidelines recommend either fasting or non-fasting lipid panels

= Studies have shown that the ability of fasting and non-fasting lipid
panels to predict ASCVD is similar.

= Fasting and non-fasting total cholesterol, HDL-C, and non-HDL-C levels
are virtually identical.




LIMITATIONS OF LDL CALCULATOR

Friedewald equation mmmm) LDL = Total cholesterol -VLDL-C (TG +5) -HDL-C
invalid if TG > 400 mg/dL
may underestimate LDL-C < 23 mg/dL

may underestimate the atherogenic burden of cholesterol from IDL and
VLDL remnants.

unable to provide details on the number or size of atherogenic particles,
which may miss a high burden of small dense LDL

ENDOCRINE REVIEWS, 2022, VOL. 43,NO. 4




LIPID PROFILE

= For the majority of patients screened without hyperTG, a nonfasting
profile provides an accurate estimate— to within <5% error— of LDL-C.

= |t should be noted that in patients where a genetic disorder of lipid
metabolism is suspected or with previously elevated triglyceride levels
a fasting lipid panel is preferred.

ENDOCRINE REVIEWS, 2022, VOL. 43,NO. 4 I



LIPID PROFILE

= When LDL-C was calculated using the Hopkins Martin or Sampson-NIH

formula the results were very similar to direct measurements.

Brownstein AJ, Clin Chim Acta.2020;506:149-153.
Koch CD, El-Khoury JM.Clin Chem. 2020;66(8):1120-1121 12



WHAT IS THE BEST SCREENING TEST?




Non-HDL-C

Non-HDL-C = Total Chol -HDL-C

ENDOCRINE REVIEWS, 2022, VOL. 43, NO. 4



= LDL-C and non-HDL-C levels are strongly associated with an increased
risk of ASCVD.

= Non-HDL-C levels are a better predictor.




UNIVERSAL SCREENING RECOMMENDATIONS

ACC/AHA/MNECP/
ATPIII

USPSTFE

NHLBI/NLA

> 40
> 40 (or
(y) postmenopausal)

Males, age (y)
Females, age
Special Screen at time of
populations identification of
risk factors
How to screen  Standard fasting or
nonfasting lipid
profile: TC, LDL-
C, HDL-C, non-
HDL-C, TG
L once in
‘patient’s lifetime,
with initial
screening
Optional:
apo B

ENDOCRINE REVIEWS, 2022, VOL. 43, NO. 4

‘apo B

>40
=50 (or
postmenopausal)

>20
>20

Children with suspected
FH

Standard fasting or

Standard fasting or
nonfasting lipid
profile: TC, LDL-
C, HDL-C, non-
HDL-C, TG

Optional:

nonfasting lipid
profile: TC, LDL-
C, HDL-C, non-
HDL-C, TG

Lp(a): consider once in
patient’s lifetime

=35
=45

20-35 y (male)
20-45 y (female) if risk
factors for ASCVD

Standard fasting or

nonfasting lipid profile:

TC, LDL-C, HDL-C,
non-HDL-C, TG

Age 9-11 and Age 20

>2 if family history of
premature ASCVD
or FH or ASCVD
risk factors

Standard fasting or
nonfasting lipid
profile: TC, LDL-
C, HDL-C, non-
HDL-C, TG
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LIPOPROTEIN

Apolipoprotein

LIPOPROTEIN STRUCTURE (FIGURE MODIFIED FROM BIOCHEMISTRY 39: 9763, 2000)

Surface Monolayer of
Phospholipids and
Free Cholesterol

Hydrophobic Core
of Triglyceride and
Cholesteryl Esters



LIPOPROTEINS

Chylomicron remnants, VLDL, IDL, LDL, and Lp (a) are all pro-atherogenic

while HDL is anti-atherogenic.
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LIPOPROTEIN (a)

= Lp(a)is an LDL particle that has apolipoprotein (a) attached to
apo B-100 via a disulfide bond.
= Lp (a) contain apo (a) and apo B-100 in a 1:1 molar ratio.

= The size of Lp(a) particles can vary greatly based on the size of
apolipoprotein (a).

= This particle is pro-atherogenic.

Kostner KM,. Lipoprotein (a): a historical appraisal. J Lipid Res 2017; 58:1-14 14.
Nordestgaard BG, J Lipid Res 2016; 57:1953-1975
Schmidt K, J Lipid Res 2016; 57:1339-1359



Apo B-100

LIPOPROTEIN (a)

Apo (a)



LOW-DENSITY LIPOPROTEIN CHOLESTEROL AND LIPOPROTEIN (Q)
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Strong FH
of
premature
CAD

cause of
ischemic
stroke

aortic
valvular
stenosis
of
uncertain
cause

FH of
elevated

Lp (a)

Statin
resistance

Indications of
Lipoprotein
(a)

measurment
Intermed
iate risk

profile
personal
hx of

premature
CAD

strolemia

APPROACH TO THE PATIENT WITH DYSLIPIDEMIA, KENNETH R. FEINGOLD, MD. ,LAST UPDATE: FEBRUARY 22, 2023
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LIPOPROTEIN (a)

Same Lp(a) Mass, Different Lp(a) Concentrations

-

Concentration >.-7-

e e &
A

85

: nmol/L
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PEARSON GJ,. CAN J CARDIOL. 2021;37(8):1129-1150.
MACH F, BAIGENT C,. EUR HEART J 2020;41:111-188.
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poprotei

apoB |
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JLipid profile
JLipoproteins

dLp (a)
dApo (B100)
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APOB

Does LDL-C deserve to remain the preeminent lipid marker for
clinical care?

In the European Society of Cardiology and the European
Atherosclerosis Society, concluded that

of cardiovascular risk.




APO B

- Apo B is a standard superior to LDL-C and non-HDL-C because it is a
defined molecule, whereas the cholesterol markers are the mass of

cholesterol within lipoprotein particles defined by their density, not by
their molecular structure.

J Am Heart Assoc. 2023;12:e030405. DOI:10.1161/JAHA.123.030405



APO B

= Nevertheless, the standardization of apo B is being further improved by
the application of mass spectrophotometric methods, whereas the

limitations in the standardization and, therefore, the accurate, precise,
and selective measurement of low-density lipoprotein cholesterol and
high-density lipoprotein cholesterol are unlikely to be overcome.

J AM HEART ASSOC. 2023;12:E030405. DOI:10.1161/JAHA.123.030405
31



APOB

= Apo B level is a good predictor of LDL particle size.

SNIDERMAN AD. JAMA CARDIOL. 2019;4(12):1287-1295. 3



WHAT IS THE BEST SCREENING TEST?

= Some guidelines also suggest routine measurement of apo B as a

superior indicator of ASCVD risk because it integrates all atherogenic
lipoprotein particles including VLDL, LDL, IDL, remnants, and Lp (a).

PEARSON GJ,. CAN J CARDIOL. 2021;37(8):1129-1150
MACH F, BAIGENT C,. EUR HEART J2020;41:111-188.
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Total cholesterol

Non-HDL-cholesterol

HDL
Apo A-1




REMNANT CHOLESTROL

How do you calculate Remnant
Cholesterol?

Total Cholesteraol
- LDL Cholesterol
- HDL Cholesterol
= Remnant Cholesterol

36
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Source of Chnlesterul Remnants

ACC VOL. 76, NO. 23, 2020 DECEMBER 8, 2020:2712- 24

B Triglyceride

- Cholesterol

B Phospholipid Cholesterol
B Protein

20XX 37



LDL<— IDL=—VLDL

Artenal LPL Arterial LPL

LPL—
(Lipoprotein

lipase)
0 _Cholesterol

0 remnants

1
ApoB containing lipoproteins

CETP—@ “ 1 @ Triglyceride
Cholesterol

HDL

ACC VOL. 76, NO. 23, 2020 DECEMBER 8, 2020:2712- 24 20XX 38



REMNANT CHOLESTROL

= Remnant-C is the cholesterol content of the triglyceride-rich
lipoproteins ( TRLs ) that consists of VLDL & IDL in the fasting state and
chylomicron remnants in the nonfasting state.

= These partially catabolized TRLs also become enriched in cholesterol
due to a delayed metabolism and are highly atherogenic.

CASTANER ET ALJACC VOL. 76, NO. 23, 2020 DECEMBER 8, 2020:2712-24 20XX 39



Smaill Intesline

Liver

Remnant Cholesierol :




Remnant-C & LDL-C Groups HR (95% Cl), p value

LDL-C =100 mg/dL (2.56 mmol/L)
and Remnant-C <30 mg/dl (0.77 mmol/L) Reference
n = 880 (12.7%)

LDL-C =100 mg/dL (2.56 mmaol/L)
and Remnant-C >30 mg/dl (0.77 mmol/L) = 2.69 (1.52, 4.75) p = 0.001
n = 400 (5.8%)

LDL-C >100 mg/dL (2.56 mmol/L)

and Remnant-C <30 mg/dl (0.77 mmol/L) Tl 1.36 (0.85, 2.16) p = 0.195
n= 4124 (59.8%)

LDL-C >100 mg/dL (2.56 mmol/L)
and Remnant-C >30 mg/dl (0.77 mmol/L) i 1.89(1.16, 3.08) p = 0.0MN
n = 1,497 (21.7%)

| | |
0.5 1.0 2.0 4.0

Castaiier, 0. et al. J Am Coll Cardiol. 2020;76(23):2712-24.
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Oubcomg: ASCYD maoetality, dafined a1
cardiac or drokereloted death

Main conchaion; Inaukin revalance
~B7% the eifect of remnant

an ASCYD martakty

| Remnant Cholesterol |

Insulin Resistance

Aweroge Cousal Medioted Efect ~B7%

Avarage Direct Effect -13%

>
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{ Take home message J

= Recent guidelines recommend either fasting or non-fasting
lipid panels.

= Lp(a) once in an individual’s lifetime is also recommended in
some guidelines to further refine risk stratification.

= Some guidelines also suggest routine measurement of apo B
as a superior indicator of ASCVD risk.
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