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FOREWORD

While the relationship between abnormal lipid profile and
cardiovascular disease is widely recognized, emphasis is
usually placed on genetic factors which regulate the levels
of lipoproteins.

This book draws our attention to the wide range of diseases
which may produce abnormal patterns of lipoproteins, i.e.
secondary dyslipidaemias, using a wide range of clinical
conditions as examples. This will help us interpret the
laboratory results which may at first sight appear to be very
puzzling.

I think this book is a very useful companion for medical
students and young doctors engaged in clinical practice.

I wish to congratulate Dr. Pang and his colleagues for their
painstaking effort to collect these case studies and to make

the entire book user friendly.

Rosie Young Tse Tse
Emeritus Professor
Department of Medicine
The University of Hong Kong
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ABBREVIATIONS  45Hg1d]
PR JEL AR HSC AR

Apo Al apolipoprotein Al HhEHEH Al

Apo A5 apolipoprotein A5 HHREH AS

Apo B apolipoprotein B HHREA B

Apo C2 apolipoprotein C2 HlaEH C2

Apo E apolipoprotein E HHEEH E

ARH autosomal recessive | H 4 LR [ 18 4%
hypercholesterolemia | 14 =y JJH [#] B I 5

CETP cholesterol ester JIE [T ez s 2 4 2 1
transfer protein

CHD coronary heart RN
disease

FCHL familial combined FRME R & = e
hyperlipidaemia I AE

FDB familial defective XIRE B AR E A B
apolipoprotein B 7]

FH familial Xt L[] 8 1
hypercholesterolemia | ¥i

FHA familial hypoalpha- | 5% % VA = % 5 R
lipoproteinaemia T IAE

FFA free fatty acid Uie 25 G 07 R

HDL high-density AR H
lipoprotein

HDL-C high-density o % B I A 1 - ]
lipoprotein- it
cholesterol

ZEmgiE) (80
JELARE JEL AR HOC AR

HL hepatic lipase JH-EE

IDL intermediate-density | /A% E G R
lipoprotein

LCAT lecithin:cholesterol | BNk fiig I ik e 1 it
acyltransferase L=y AL

LDL low-density K& ENR R E
lipoprotein

LDL-C low-density IG5 2 s 2 - E [
lipoprotein- it
cholesterol

LDLR LDL receptor K% FE IR B 1 32 Ak

LDLRAPI | LDLR adaptor Ik % i 2 1 2 4k
protein 1 fEE Al

LPL lipoprotein lipase JE & E G i il

Lp(a) lipoprotein(a) R H(a)
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PCSK9 proprotein  convert- | T Al HIE B R
ase  subtilisin-like | fLFF9
kexin type 9

TC total cholesterol A JIHL o]

TG triglycerides il =Hs

VLDL very low-density AR B R B A
lipoprotein

INT interference L

N/A not available Bk

LFT liver function test JH Ty e Aar il

RFT renal function test B Dl ReAsr il
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NOTICE
Medicine is an ever-changing science. Whilst every effort
has been made, the authors and the editors of this book have
checked with professional sources believed to be reliable to
ensure the correctness of the information on this book at the
time of publication. However, in view of the possibility of
human error or rapid changes in clinical and laboratory
medicine, neither the authors nor the editors nor any other
party who has been involved in the preparation or
publication of this book warrants that the information
contained herein is in every respect accurate or complete,
and they disclaim all responsibility for any errors or
omissions or for the results obtained from use of the
information contained in this book. Readers are encouraged
to confirm the information contained herein with other
sources. No liability can be accepted for its use or reliance.
The information on this book does not intend to be or

constitute medical advice in any way.
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Introduction
& %W

Dyslipidaemias are disorders of lipoprotein metabolism,
including lipoprotein overproduction or deficiency. The
importance of treating dyslipidaemias based on
cardiovascular risk factors is highlighted by the National
Cholesterol Education Program Adult Treatment Panel III
(NCEP ATP III) guidelines. The first step in evaluation is to
exclude secondary causes of dyslipidaemia.

HEACI AL AT R o M B AR 3L, BEEEAT
2 BRI o I3 R B AR 2R B0 A O L A O B FE R R R
2 [E E 5 H [E B 20E 18 (NCEP) ATP-1145 me 9 i /15 £
WRELISRIER EE . P IR EL & e JnHERR gk
RHEREK.

Dyslipidaemia is more often secondary to other causes than
a primary genetic predisposition. Even in patients with
known genetic abnormalities, it is important to consider
secondary factors that may affect lipid levels. These include
obesity; lifestyle influences such as diet, exercise, smoking,
and the use of alcohol; endocrine disorders such as diabetes
mellitus and hypothyroidism; and liver and renal diseases or
other disorders affecting lipoprotein metabolism. Another
important cause for secondary dyslipidaemia is the use of
pharmacological agents.

A 25 L 0 2 P DR 3 i R M 8 A i s BE N
o RIESBE A WIBR 8L 2, 08 2 18 R M 1 g 7K
PRgE R E: B ATETT A Gt Bk, RO
LRI il ARSI Cki s K F R AR T e Dk

1

IO BB, LR e s min fig a A A A5 » Be4h,
Hi 2R 28 24t 4 s P A QO 25 L AR 5 — BRI

Accurate and comprehensive lipid profile testing are
increasingly critical because it is used both to stratify a
patient’s risk for cardiovascular disease and to guide the
initiation and monitoring of lipid-modifying therapy to
reduce that risk, using the NCEP ATP III guidelines.
However there are limitations in the routine lipid profile
testing. The routine lipid profile/panel, which measures total
cholesterol, HDL-C, and triglycerides and calculates LDL-C,
has been shown to have an unexpectedly low predictive
value for coronary heart disease (CHD). Part of the problem
for this low predictive value is the inaccuracies inherent in
the Friedewald formula used to calculate LDL-C, with the
error rate (underestimation) increasing as triglycerides
increased. This underestimation has resulted in more than
one quarter of patients being misclassified to the wrong
CHD risk category. Treatment goals practically rely on
LDL-C wvalues for high-risk patients, the Friedewald
equation is too inaccurate for clinical use.

HERF 4 TP I RS DU R R EE AL, BRI D I AR 7K P BE
AT PAPPAl s O I /88208 KU, 3 ] BLFR 5 I I V6 T S
UG 2GRN RN, DT R ARG RS o I i S I R Y 7 B I
1l NCEP ATP-I1I 45 F5 . 2AT0, B AR RS B AF/E — LA 2
1 TC+ HDL-C+ TG FliH A Xt H 1 LDL-C 7K-FX 5 L0 9
(CHD) RS FANEAS = TIIANMELAS r 149358 49 Jir [
J& Friedewald AR IFE LR MAERME. 2 TG /KFTt
=iy, {44 Friedewald A iH5 LDL-C, #i% 1 A] G P3G
e X FEGHT 1/4 5 NP CoJm KUK 73 A 1%
LDL-C 7K~V &2 ey KU 95 N\ I R ¥ o7 #E AR, Il R s



Friedewald 2~ 3T 5 25 AR R

Cholesterol is a well-defined molecule, providing a basis for
a definitive method for its accurate measurement. On the
contrary, lipoproteins are complex, heterogeneous, and
polydisperse particles with overlapping properties that have
not been fully characterized. VLDL, LDL, HDL and other
lipoprotein particles vary in size and density.

JHERARAE Z i, ML T, REAER. £
B — LR 5 A B8, i B VLDL, LDL, HDL
T A i R FEURIURE R R/ AN IS AR A

Considering the complexity of the lipoprotein particles,
although it is possible to separate out the different sizes of
lipoprotein particles by density (through ultracentrifugation)
or size and electrical charge (through electrophoresis) but it
may not be possible to unambiguously define the fractions
of interest and to develop definitive methods for their
measurements.  This raises problems of global
standardization for the analytical methods.

USRANE L MR R M R 2% ey, 385 5 R G 00 )
K/NEE L CRIKD PR £E AN [R] DR /N B Ml 2 BURE 7
I, AR AIASBEMERA A IS — 2 7y, Xk DA ST HERR Y
R o X OSBRI 70 M 7 15 1 B vEE A PR

Total cholesterol (TC) and high-density lipoprotein
cholesterol (HDL-C) can be measured in both fasting and
non fasting states. Triglycerides (TG) should be measured
after 10-12 hours of fasting. Low-density lipoprotein
cholesterol (LDL-C) is calculated using the Friedewald
equation:

LDL-C (mmol/L) = TC — [HDL-C] - [TG/2.2]

If TG > 4.5 mmol/L (and/or non-fasting), this formula is not
valid.

1S SR R (TCH Avs % B2 iR 81 FH IE [ B (HDL-C)
FEAS GRS BOIRAS AT DUk . Hh =18 (TG) Hie
ARG 10~12 /NE AW . LDL-C ¥ FE ¥ iF 5 w] H
Friedewald A 3: LDL-C (mmol/L) = TC — [HDL-C] —
[TG/2.2]. fH&Z, 24 TG > 4.5 mmol/L (FEaEE=IE)
i, A&
More recent data suggest that when TG > 2.3 mmol/L,
LDL-C calculation using the above formula may not be
accurate. Triglyceride-rich remnant lipoproteins (small
VLDL and IDL) are also significantly elevated. In this

situation, LDL —C measurement alone does not reflect the
entire atherogenic lipoprotein fraction.

BOBT R R, 24 TG > 2.3 mmol/L i, i iR A 301t
LK) LDL-C 45 R AN, B & TG BIFE AR/ VLDL
MIDL) BB AE. XS T, AN LDL-C Ak
S BB R R IR R B A .

Measurement of Non-HDL-C is more representative of all

atherogenic lipoproteins. This can be calculated by the
following formula:

Non-HDL-C (mmol/L) = TC — [HDL-C]

Non HDL-C levels can be calculated from a non-fasting
serum.

4k HDL-C [/ 8 A I e B 4 b e B S B0 ok ol A
AR RS &, 1R 23 N: Non-HDL-C (mmol/L) =
TC — [HDL-C]. 3FE HDL-C 7K Pl vl LR JE 2 15 s .

An important clinical consideration is that when two LDL-C
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values (calculated vs direct measurement) are available but
different; particularly when the value is borderline,
requiring a decision to treat or not to treat, such a difference
would be of concern. Discrepancies between the results of
calculated LDL-C and the results of the direct homogeneous
LDL-C assays are primarily caused by elevated triglycerides
and, to a lesser extent, by associated insulin resistance, liver
or kidney diseases, and genetic defects in lipid and
lipoprotein metabolism.

2 2 RN B A ) LDL-C EA R, B
MM H Z A 225, JCHR 85 RAL T Ilm FHE R, IsR L
JUH EL % FE 2 5 7 ER YT . I8 T RN EREI E LDL-C it
BRWERA B, EEZwE TG Mfm, R th a2k 5
AU TR THRESOR . HRSE A e B A I A% SR <5 A
EN:0pA

Dyslipidaemias were traditionally classified by patterns of
elevation in lipids and lipoproteins (Fredrickson
classification of hyperlipoproteinaemia) to six characteristic
patterns (phenotypes) based on changes in the individual
lipid moieties. It is worth noting that HDL is NOT
considered in this classification system. It is NOT a
diagnostic classification and does NOT distinguish between
primary and secondary dyslipidaemias nor accurately
predict risk of future coronary heart disease events. A more
practical system categorizes dyslipidaemias as primary or
secondary and characterizes them by increases in cholesterol
only (hypercholesterolaemia), increases in TG only
(hypertriglyceridaemia), or increases in both cholesterol and
TG (mixed or combined hyperlipidaemias). This system
does not take into account specific lipoprotein abnormalities
(eg, low HDL or high LDL) that may contribute to disease
despite normal cholesterol and TG levels.

M A E A HIME S 725 (Fredrickson = ig MUAE 728
TE) RAREAF B A & A R T . A K
IR B2 o B A S A R A X (GRED . [ =
B 1% b R % & HDL-C, AN @ T2 W Zhnite, BE
ANRE X 43 S MR A 4k 1 MR AR 2L, AN BE HERA Tt
O LA P55 JRUSGE o 4 Jir R 1k B g i e ot A A s 2= L b AT
RO RS, WA AE R R K- o ]
JE). BTG AKCFFHE (5 TG MUAE), sRAHE EEA TG [F
AR GREHEE GHEIRIE) . XA BE R AR E
FERFR RS AR (Wi HDL 8% LDL), KM, I
RHEEEEAT TG KPR AT 1IEH K-, ATA] A2 Rk
B 11 53 5 1T 3 B30 R Ao A 5 — S 1) A

Lipoproteins are a spectrum of particles of different sizes
and densities (Table 1). They are assembled primarily in the
liver. The only exception is that chylomicrons (CM) are
assembled in the intestinal wall and transported to the
general circulation via lymphatics, and their secretion is
regulated mainly by the flow of fatty acids and their
intra-hepatic disposition. The entire process of chylomicron
metabolism is relatively rapid and the presence of
chylomicrons in the serum after an overnight fast is
considered an indicator of defective triglyceride-rich
lipoprotein (TRL) metabolism. Besides their structural
proteins, lipoproteins transport proteins with functions other
than lipoprotein metabolism, conferring special properties to
the apolipoproteins (Table 2). Systematic reviews of
lipoproteins and apolipoproteins are dealt with in more
detail elsewhere.



Table 1. Lipoprotein Classes

Density | Major Lipid

Lipoprotein (g/mL) | Component

Dietary
Triglycerides

Chylomicrons <0.95 and
Cholesterol
Esters

Dietary
<1.006 Cholesterol
Esters

Chylomicron
Remnants

Endogenous

VLDL <1.006 Triglycerides

Endogenous
IDL 1.006- Cholesterol
1.019
Esters

Endogenous
LDL 1.019-1.063 |Cholesterol
Esters

Cholesterol
HDL2 1.063-1.125 |Esters and
Phospholipids

HDL3 1.125-1.210 |Phospholipids

Major
Apolipoproteins
Al, A2, A4,
B48, Cl, C2,
C3,E
B48, E
B100, Cl1, C2,
C3,E
B100, E
B100
Al, A2, C1, C2,
Al, A2, C1, C2,
C3,E

L5 B 1 2R A7 KN A R A TR ) SR 4
(& 1), EEARET K. RAILERRL (CM) {EfzEE
B, I A EBE N MG, e 2 A AR IR

B DL R A BT . M AR AR bR, &5
WM, MEH IR CM AN E & TG MARE A
(TRLRIH S E bR E . bbb, AR EA AR
PREE (R 2). BT HEWER, BIEEORAHKIET)
fe, HZE5EEANRYE. £TREAMBIEE ALK
FARUE REES IRt 3%, APAHER.

1 BEASEK

e & g5 FERRR
H (g/mL) D%

N\ TG AIfH A1, A2, A4, B48, Cl,

FEBRER

CM <095

] 5 i C2,C3,E
CM & N\ fH [FH
Tk <1.006 - B48, E

VLDL <1.006 WYEM: TG B100,C1,C2, C3,E
W YR 4 IE

IDL  1.006-1.019 | .. B100, E
I g
YR P R [
LDL [1.019-1.063 gié}f I B100
7 M

H ﬁ =g
HDL2 |1.063-1.125 " 1 e Fii A
T

HDL3 |1.125-1.210 |HE

Al,A2,C1,C2,C3,E

Al,A2,Cl1,C2,C3,E



Apolipoprotein

Apo Al

Apo A2

Apo A4

Apo A5

Table 2. Apolipoproteins

Molecular Amino
Weight acids Lipoprotein
(kDa)

28.1 243 HDL
18.4 77 HDL
HDL,

46 376 Chylomicrons

39 366 | HDL, VLDL

Main Genetic

Function Abnormalities

Main structural /ApoA1-C3-A4
apolipoprotein  of |polymorphism.

HDL ApoAl Milano
Structural apo-

lipoprotein of HDL Unknown
Antioxidant

Anti-inflammatory

Activator LCAT A(f’lo Ifl‘;'(fi;f
Regulator food POYMOTP

intake

Regulator of Gene polymorphism

triglyceride associated with

Apolipoprotein

Apo B100

Apo B48

Apo C1

Apo C2

Apo C3

10

Molecular
Weight
(kDa)

?

6.6

8.8

8.8

Amino
acids

4563

2152

57

79

79

Lipoprotein

LDL, VLDL

Chylomicrons

VLDL, HDL

VLDL, HDL

VLDL, HDL

Main Genetic

Function Abnormalities
metabolism triglyceride level
Malr} str.uctural ApoB 3500 single
apolipoprotein  of | *. -

LDL & VLDL point mutation
Main structural
apolipoprotein  of |[Unknown
chylomicrons

Gene polymorphism
Activator LCAT  |associated with

Inhibitor CETP cholelithiasis,

Alzheimer’s disease

ApoC2 deficiency is
associated with
chylomicronaemia

Main Activator
LPL

Main inhibitor to |Gene polymorphism



Molecular

. . . Amino | . . . Main Genetic ”
Apolipoprotein V(‘i:)ll)gal)lt acids Lipoprotein Function Abnormalities x2 #HEEEA
BE | SHTFE | EE v \
VLDL catabolism |associated with R (kDa) % feEE ke FEEBAGRIE
h igl idaemi
b b HDL 45 M3 ApoAl-C3-A4 ST
E2 isomorph and Apo Al 28.1 243 HDL EE Ao Al Milano
point mutations result P
Regulator of |in type 11 Apo A2 18.4 77 HDL |HDL Z##EEER (A
g ] : ) p
Apo E 349 299 | VLDL, HDL removal . Qf dyshpo'protelnaemla.. sk
atherogenic protein |[E4  isomorph s HDL. ik
remnants associated with Apo A4 46 376 > Z ApoA1-C3-A4 EA 3
atherosclerosis  and CM  |LCAT ﬁﬁﬂ
Alzheimer’s disease YR EE
Apo (a) G080 ? L P ! ApoAS | 39| 366 | (DL TGARBHATIAT |55 TG ACTHIKINIEN B At
Apo ) LDL, LDL 5 VLDL fj¥ .
B100 ? 4563 | \1pL Ly B ApoB 3500 > piRAR

Apo ? 2152 | CM |CM MEZELEMENR A



B o7E A2

¥®H | (kDa)
B48
Apo Cl 6.6
Apo C2 8.8
Apo C3 8.8
Apo E 34.2

Apo(a) |<300->800

[

57

79

79

299

?

fREH

VLDL,
HDL

VLDL,
HDL

VLDL,
HDL

VLDL,
HDL

LDL

x2 BEH

Thee TEREGE
A
LCAT 4kt EREA, B R PRI R IR A 2%
CETP #1151 FFE (R 22 5 1
LPL B AL %p;eCZ i [ 5 7L BE ORL I E

VLDL 7 E | 5 TG MEAH S HI3E R 2 35
LR 7

2 BR BB kO A 1 (B2 YA R AR AT DA T Y
A E E BRI TR A 2L . B4 TS B kAR 1
¥ AT B IR B B PR A 9%

? ?

The most commonly employed procedures for the
separation of lipoproteins are ultracentrifugation and
electrophoresis. The method of ultracentrifugation is based
on the separation of lipoproteins according to hydrated
densities and floatation rates. The procedure is most
accurate and provides separation of uncontaminated
lipoprotein fractions. However, it is time consuming and
requires 24-72 hours for the separation of all lipoprotein
fractions. Lipoprotein agarose gel electrophoresis is
frequently performed to help measure the relative
cholesterol (and triglyceride) content of each lipoprotein
class based on its mobility in an electrical field. The
procedure is much simpler and less time consuming and
provides substantial information necessary for phenotyping
hyperlipoproteinaemias. However, the method is based on
lipid staining and densitometric quantitation of lipoproteins,
which fails to provide information about absolute
cholesterol and triglyceride content of individual lipoprotein
classes.

T H P PR LRI B 11 20 185 VR g e o AT LK
R B 00 i 0 B I B R AR AN R 270 (KK 15 AN
WeRAA] o 2T IEEONER, IFH AT 8 A R
WRE R Ry, (HRAEHARN, R AIEER A5
B 24-72 /Ao IR R B IR B B P PR AR
TR H RS S &, DL AT C HL 0 PR £ KU
ORI B K S VR LR R B I TRIROE, e SR
KE R G E A MR L ZAE 2. AR, ik
BTG ONIRE A% ER, ARt AR g
A IR TG 40 & & AR OGS &

In addition to the standard lipid profile testing, plasma
lipoproteins can be analyzed using agarose gel

14



electrophoresis in routine practice (Figure 1). It is
particularly useful for identifying p-VLDL (e.g. in Type III
hyperlipoproteinaemia) and the analysis of lipoprotein
classes when plasma triglycerides are high (>4.5 mmol/L).
This has been mentioned before that when two LDL-C
values (calculated vs direct measurement) are available but
different; particularly when the value is borderline,
requiring a decision to treat or not to treat, such a difference
would be of concern.

R T BRUENE R OS2 Ab, ISR R AT
KRR R Bk 7% (Bl 1D. £ B-VLDL (1
M A S AR LAE ) A1 TG 8 =(>4.5 mmol/LYRIE N T, 74T
e 2R ST R A B e WRT AR, 4R PR L 258
i AR E A E A LDL-C /KA 25, JtHZ4
TIRFUE, ERFRT T ZRIT IR, NEERIX—
ZER.

—_— - R

HDL

.!"" + wvipbL
— .i [ —

LDL

—_— . = CcM

Fig.1 Lipoprotein Electrophoresis
1. JREHARIK

Dyslipidaemias have been traditionally classified in
accordance with the abnormal lipoprotein pattern using the
Fredrickson Classification of the Phenotypes of

15

Dyslipidaemias (Figure 2 and Table 3). In many patients
dyslipidaemia is caused by some underlying "non-lipid"
disease rather than a primary disorder of lipid and
lipoprotein metabolism. Secondary causes contribute to
most cases of dyslipidaemia in adults.

feg IR AR ZEL A I % e | A o B R A
Fredrickson IfLJIg 5 R M 53K 07 (Bl 2 ik 3). 1R%
NI G 2L TR “HEM R R 27 B 51,
T Ak SR P i o A A B AR R ELAT R, 2 808 A i
R Z=aLE gk & .

Fredrickson (WHO) g MLAEREY

Fig. 2 Fredrickson Classification of the Phenotypes of
Dyslipidaemias

K 2 Fredrickson (WHO) 5 i IfILE 76 7Y

Note that the Fredrickson classification is simply a
biochemical phenotypic classification, and was devised
before the importance of HDL as a prognostic indicator was
recognized. The Fredrickson classification system is NOT
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etiologic, does NOT distinguish between primary and
secondary hyperlipidaemias, and does NOT include HDL.

Fredrickson 73 A& — F i S i 2B 40 73 Y, 7F HDL 7]
DAAE g RIS P00 45 b 2wk CLoR H o 75 ZE0m 1) =2 -
Fredrickson 7} B4R A& R 7 1 70 B 7, AN H
R X 73 S5 R A AN Gk A AR ZE AL B AR e, T H A AL
HDL.

Table 3 Lipoprotein Pattern (Fredrickson Phenotypes)

Phenotype Elevated Elevated Lipids
Lipoprotein(s)

I Chylomicrons TG

ITa LDL Cholesterol

IIb LDL and VLDL TG and cholesterol
VLDL and

I chylomicron TG and cholesterol
remnants

v VLDL TG
Chylomicrons

Vv and VLDL TG and cholesterol
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#£3 BBEASAE—Fredrickson %!
xR AEHEED T+ =i AR R

I CM TG
Ila LDL JH [
TG
IIb LDL, VLDL N
JH [ i
VLDL TG
111 N
CM %Ki JIHL [&] i
1\ VLDL TG
. TG
\Y, CM 5 VLDL N
JH [ i

Secondary causes of dyslipidaemia may occur in association
with diabetes mellitus, alcoholism, obesity, chronic renal
insufficiency and/or failure, hypothyroidism, primary biliary
cirrhosis and other cholestatic liver diseases. Certain
therapeutic agents and or by concomitant therapy of various
clinical disorders had adverse effects on lipid and
lipoprotein metabolism that might interfere with the
management, i.e drug-induced lipid and lipoprotein
abnormalities, such as thiazides, B-blockers, antipsychotics,
highly active antiretroviral agents, estrogen and progestins,
and glucocorticoids. Many of these are discussed in more
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detail elsewhere.

AR MR AU AL DR AR AR T S E AR
P VE S DOREAN A/ BE 08 . HURARDIREIGR . JRUA 1k
FETT 2R R A e At iR R S A R TR AR AT - L
bb, AR Z B A SCHRINGE, 250367 0 iR AN s 2 1 AR
U AW, T 25 2R, anmEESR L B-FHE T
Al PURTIRZAY) . @RISR SOR 241, MR
MZRER W RR 55

There are numerous pitfalls and inaccuracies in the routine
lipid profile testing. Tests for secondary causes of
dyslipidaemia should include measurements of fasting
glucose, liver enzymes, creatinine, thyroid stimulating
hormone (TSH), and urinary proteins (microalbumin) are
also recommended in most patients with newly diagnosed
dyslipidaemia, and when a component of the lipid profile
has inexplicably changed for the worse.

W PR BRI AEEAR 2 A R AN E P gk
JEACH ZEL A A A NI . 2 B b . RS . AL
F. R FARIRBGER (TSH) MIREH (MEEAEED. #
RS WL AR ZEEL N TR ORI o 25— By A AR AN
WY DR R 52 F) 8 2847 I 2 3 Rk A
While LDL-C is the primary lipid marker for assessing the
risk of cardiovascular disease, the NCEP ATP III guidelines
state that emerging risk factors should be taken into
consideration as optional modifiers of therapy. These
include lipoprotein(a) [Lp(a)], LDL pattern density (small,
dense Pattern B or large, buoyant Pattern A), HDL subtypes
(HDL2 and HDL3), VLDL, and intermediate density
lipoprotein (IDL). Our current knowledge and technology
have advanced and so the question becomes whether our
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general practices (clinical and laboratory) now should also
change.

LDL-C & VP4 0o I A5 35 05 XURS: 1) B 248 s, H A2
NCEP ATP III $5FgFa i, IR VA 7 IE NAZ 25 FE 28T X
frigdr: B4EAEEE (a) [Lp(a)]. LDL ki (/Niia5
B, KK A%, HDL 28 (HDL2 A1 HDL3).
VLDL, PLAHaI%EREE (IDL). MERMEERART
K, B ETERATHTE G R SR 7R SLBRIG R RS20 %
AR H R A A i HE A L) B A

This casebook consists of case-oriented and problem-based
teaching materials. It is not our purpose to provide an
exhaustive account for all aspects of secondary
dyslipidaemia. There are 26 illustrative cases A to Z of
commonly encountered secondary dyslipidaemia, including
a highlight of the clinical history.

AR — A LA AR 1) D9 3 [ A ] BN S il ) 2 25
GORE, e H AR 4 5 i A 2 AL R R kAT 2
1732, T PA 26 A PR SR 51 1fn S i 2 1 HL Pk 1B %
B, EBPIR IS BTRE TR A B Z 0T, RS
BRI IR 52 20 A A Y 4 R 1 AR A 25 L e AT B 52
HREPIMERT]

Units of Expression

Total Cholesterol (mmol/L)
Triglycerides (mmol/L)
HDL-C (mmol/L)

LDL-C (mmol/L)

Apo Al (g/L)

Apo B (g/L)

Pt B.A5r
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AUH [E B2, TC (mmol/L)

Hil =M, TG (mmol/L)

1o 2% i g &5 1 JE [ i, HDL-C (mmol/L)
%5 B2 g &5 IR & B2, LDL-C (mmol/L)
HAEE 1 Al, Apo Al (g/L)
#HMEHEH B, Apo B (g/L)
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CASEA ALCOHOL ABUSE

History

® 58/M, heavy drinker, was referred because of
incidental finding of marked hypertriglyceridaemia

® No previous history of pancreatitis or family history of
lipid disorders

® Physical examination was unremarkable.

B A
ok

® 5835, UMk, HEEEMGINE, BRI EEH =
fg (TG) IMLSE.

® LR KBRS, TR ALK L.

o [RIRREILRH .

Lipid Profile

At Presentation Half-year after

lipid lowering
therapy

Total Cholesterol 12.0 6.3
Triglycerides 46.3 22.6
HDL-C INT 1.45
LDL-C calc N/A N/A
22



LDL-C direct INT 0.1
Non HDL-C N/A 4.8
Appearance Lipaemic Lipaemic
Apo Al N/A 0.96
Apo B N/A 0.65
MmAEZE R
AR | BERRIRYT
Bz | EFEE
e BH [ BE, TC 12.0 6.3
Hih =K, TG 46.3 22.6
e 5 i & L E [ B, HDL-C — 1.45
i R SR HHE R, LDL-CGH5HD | — —
K% 52 i £ 3 1E %2, LDL-C (I &) — 0.1
4E HDL-C — 4.8
A JIg I B I
WA Al, Apo Al — 0.96
#HEH A B, Apo B — 0.65

Lipoprotein Electrophoresis

Marked chylomicronaemia syndrome of type I
hyperlipoproteinaemia.

Hi B H HK

IR Ik (3D 454 SRR BoR: BIRA T AR
2R LR FLIEROR (CMD T

®

.

~— FFA
CASE A

l K
-
o JE L
_Ia_ almm -

-=— CM

-— HDL

Fig.3 Alcohol Abuse — Chylomicronaemia
B3 PN — 3L BE TR I

Interpretation

The most common lipid/lipoprotein abnormality associated
with the use of ethanol is hypertriglyceridaemia. Causes
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may be due to an increased synthesis of VLDL and a
decreased removal by lipoprotein lipase after alcohol
ingestion. Ethanol also increases HDL-C in a dose
dependent fashion. It is one of the few exceptions that there
is an inverse relation between triglyceride and HDL-C
levels.

fERE

1 TG HIAE & 5 RS 3 I AT Q0 B WU 5/ i 2 11
S MR S8 VLDL 1&g in. AREE AR
BEE 7K PR ARG o TR R I P HDL-C 7K P 52 7 S Ak P - v,

Comment

Excessive alcohol intake and high-carbohydrate diets (>60%
of  caloric intake) are  frequent causes  of
hypertriglyceridaemia. Hypermetabolic state of the liver
occurs in response to alcohol metabolism, causing hypoxia
and free radical-induced lipid peroxidative damage. Other
nonspecific serum changes in acute and chronic alcoholics
include elevations in uric acid, lactate, and reductions in
glucose and magnesium.

Pie
J AR AR A SR (>60% ) it 3
B R TG IMUERTH LR . O T AL REAR

e, SLHEHNAGE . Hd3iEHE U S .
BEAL, SRS VRS o R B ARy S R A L i A2 AL
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CASEB BILE DUCT STRICTURE
LEN- g7 3=

History

® 50/M was admitted because of cholangitis and found to
have hypercholesterolaemia.

® History of chronic hepatitis B with liver failure and
living donor transplantation performed 5 years ago.
Complicated by development of liver abscess and
stricture at the hepatoenteric anastomosis
post-transplantation.

® Non-drinker. On tacrolimus, prednisolone and
lamivudine.

® Lipid profile 2 months post liver transplantation was
normal.

ESR:
T 52

o 502, Hth, DHERABHZ, AL AH E EF L
it o

o HieVELATHEITThRES Ui s, T+ 5 SERTAT IR A4S
CEZZiE P2 - VER -4l 9 NN RN 7R <= P

® AU, IR, RIEFA EAHKIIE

® JiistE 2 HJEMARES R IEH

Lipid Profile
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Total Cholesterol 9.6

Triglycerides 1.8

HDL-C 0.26

LDL-C calc 8.5

LDL-C direct 2.0

Non HDL-C 94

Appearance Turbid

Apo Al 0.60

Apo B 0.93

INiEEZES

S IEEEE, TC 9.6
Hih =g, TG 1.8
e % PG 85 1 IR %, HDL-C 0.26

K% E e A IH[E B, LDL-CGH&D | 8.5

% P i B A EL [, LDL-C(J &) | 2.0

ik HDL-C 9.4

CAON Il
WABE A Al, Apo Al 0.60
#HMEEH B, Apo B 0.93

Lipoprotein Electrophoresis

Dysbetalipoproteinaemia was evident by electrophoresis and
the discordant LDL-C (calculated vs direct measurement) as
well as the disproportionately low Apo B results, likely to
be LP-X (which lacks Apo B) and/or co-existent with LP-Y,
a triglyceride-rich LDL commonly seen in post-live
transplant hyperlipidaemia. The faint alpha (HDL) band is
consistent with the relatively low Apo Al level in the

28



plasma. No chylomicrons.
JE B B3 Bk

fE I H K B (B 4) 55 9 ShaAlls: WM B &
F 5 W MLAE 222 ELFA I ) LDL-C 7K~ 51+ R4 R A —
, LA RGBT ApoB ZKF, FTRENAREE A X (il
Z Apo B) AVECSHE®E A Y 347, H LT AFIERE A =
R IMAE, & —F'% & TG #J LDL. 35« (HDL) %%
i HEAKI LK Apo Al ZKF—8. JToFLBERRL .

P
CASE B
~—HDL
RRREBeER |
A iy
= . w—{BL
e p— «=—CM
Q¢ 1 2 3 4 5 6 7 8 9 .
®

Fig. 4 Bile Duct Stricture — Dysbetalipoproteinaemia
B4  JHEPRAE—BIRES R ME
Interpretation

Frank jaundice and elevated bilirubin are clinical indicators
of biliary obstruction. Total cholesterol and LDL-C levels
may be elevated in patients with chronic cholestatic

29

disorders. Depending on the underlying cause, stricture of
the bile duct can be either benign or cancerous in nature,
and the clinical manifestations of obstructive jaundice may
develop rapidly or slowly.

%

PENTIH 2L 3 /K- I v e JIE T8 PH 26 1 Im PRAR AL . A8 PRI
TR 5T NS IH [ B AT LDL-C KSP e IHTE R A
DA R )t m] DL TR PR A o BHZE P BE (10 I PR 3 I3k
JE (R RS R T 0 S AT

Comment

Cholestasis is characterized by hypercholesterolaemia and
the presence of an abnormal lipoprotein, lipoprotein X
(LP-X) in plasma. Experimental studies in mice indicate that
the formation of LP-X and the hypercholesterolaemia
associated with obstructive cholestasis is correlated with an
increase in hepatic cholesterol synthesis. The mechanisms
responsible for this cholestatic dyslipoproteinaemia are not
fully understood but are independent of plasma HDL levels,
LCAT activity, VLDL synthesis, and ATP-binding cassette
Al (ABCA1) and scavenger receptor class B type I (SR-BI)
expression.

Pig
BB 52 L O L O L5 o £ 95 A

H (BEA X, LP-XD. fERAR EREFR R, SHHE
REL 2 H 5 ) v L[] 2 L 0E A R 2R D X R P= A, S5 TR

30



[ B BN 5 O o X A AE YR AR I i 2R TR 1) R A AL
HIM AR e AN, H5 13 HDL /K. U6 e AH [ B s
W2l (LCAT) vh. K% EMEEA (VLDL) &
LA ATP 45465 A1 (ABCAL1) fIB 2K 1 BiEiE R
f& (SR-BD) WIFEETLK,
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CASEC CHRONIC RENAL FAILURE
i 3R

History

® 80/M with chronic renal failure was started on
continuous ambulatory peritoneal dialysis

® History of type 2 diabetes previously on oral
hypoglycaemic agents

® Found to have hypertriglyceridaemia

=l C

e

® 80%, B, BMWEIEEMG KT RSEA AR IEE
T

® 2 MIBEIRIE (T2DM) BEf:sh, IRFEREZGY).
o SHMW=m (TG) MfE.,

Lipid Profile

Total Cholesterol 4.6
Triglycerides 5.2
HDL-C 0.75
LDL-C calc N/A
LDL-C direct 1.7

Non HDL-C 3.9
Appearance Slightly Turbid
Apo Al 1.10
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Apo B 0.83

M A4 %

A IE[E R, TC 4.6
Hi =Mk, TG 5.2
i 2% A & A IE %, HDL-C 0.75
%2 B AR B (1 B B, LDL-C (50 —
K2 AR B (1 B B, LDL-C (&) 1.7
4k HDL-C 3.9
AR TR
HAEEE Al, Apo Al 1.10
#HHEE 1 B, Apo B 0.83

Lipoprotein Electrophoresis

Increased VLDL and a reduced HDL consistent with CRF
on CAPD treatment.

flg & A Bk
R E Uk RS (B 5) 28 2 SARAT &I, VLDL /K1

THE AT HDL 7K B#AIG, L5 08 1 B s fy (1 5 S VAN B PR
BETIR T 25 R 2
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CASEC
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~—HDL
— ..n W ViDL
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®

Bl 5 EBPEEEEs—VLDL KT E . HDL /K-F A

Fig.5 Chronic Renal Failure—Increased VLDL and a
reduced HDL

Interpretation

Significant dyslipidaemia often exist in patients who have
chronic renal failure. Alterations of lipoprotein
concentrations may result from an imbalance between
lipoprotein synthesis and degradation. Lipolytic enzyme
activity is known to be reduced in patients with renal failure,
particularly lipoprotein lipase (LPL), hepatic triglyceride
lipase (HTGL), and lecithin-cholesterol acyltransferase
(LCAT). The reduced activity usually occurs at a glomerular
filtration rate of 50 mL/min. The underlying mechanisms for
reduced LPL activity are unclear, but may include functional
insulin deficiency or resistance (possibly mediated via
increased levels of parathyroid hormone and/or vitamin D
deficiency), and the presence of a nondialyzable inhibitor of
LPL in the plasma of uraemic patients.
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fERE

VR 2 0 1) N R I B R IR &AL, RS
WRPE AR AL It T T B G BORH B A 2R 18 171 = 2o

B D99 N B R W5 o fle v PR B A, JEHR R B A g
(LPL). JHEERE (HTGL) LA K 5F 63l i FIE o] p s ok s 7%
i (LCAT); 45 /NERiEPEARN 50 ml/min B, F]AS I 2|
BEVEPEFRAC . LPL 35 1 PR A A KL AN 4, AT RE
BFE: DiRetER R R Z 8RS =P (54E4EFK D
il = A1/ R 55 IR 7K P T e 99D, FRERE BB IR
HAFLEANATENT I LPL 35 TP

Comment

Reduced LPL activity results in delayed hydrolysis of
ApoB-containing lipoproteins. There is an increase of intact
or partially metabolized, triglyceride-rich, ApoB-containing
lipoproteins with a disproportionate elevation of ApoC3.
Plasma lipid and lipoprotein levels are affected by
individual variations in lipoprotein production rates, LPL
and HTGL activities, and the composition of lipoproteins.
The end result is a decrease in levels of nonartherogenic
ApoA-containing high-density lipoproteins, and an increase
in levels of  proatherogenic = ApoC3  enriched
ApoB-containing lipoproteins (VLDL, IDL and LDL)..

PR

LPL JEERAE T S5 S ApoB AR /KRS . 585
AR &S HIM=8EM. & ApoB WIEEH
B Z, 5 ApoC3 HIFHE AL . g8 A )& s
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%, LPL Ml HTGL v&PE. DL A4 o0 /M 2= 7 i
i) i S5 R R R B 7K. BB EE RS ApoA HIE%
FERREE EKSF TR, s R B 0 B A Bush kR RERE AL
VERT; TSk FERELL I ApoC3 /KF- T+, ApoC3 &
4 ApoB lE®E A (VLDL, IDL f LDL).
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CASED DIABETES MELLITUS (TYPE 2)
2 BUHE bR 7

History

® 60/M, non-smoker, presented with mild symptoms of
polyuria and polydipsia and found to have type 2
diabetes mellitus.

® (Currently on diet and metformin.

®  Urine sugar and albumin both negative.

ESRY
b

® 60%, Bk, AWK, KREMZIK. BUELERIZ
N2 TUHERIE (T2DMD .

o PR, IR = H UM,

® JRAEFIRE I M.

Lipid Profile

Total Cholesterol 5.5
Triglycerides 6.4
HDL-C 1.21
LDL-C calc N/A
LDL-C direct 1.7

Non HDL-C 43
Appearance Slightly Turbid
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Apo Al 1.29
Apo B 0.87

N EEEE S

s\ JH [ 5%, TC 5.5

H =M, TG 6.4

1545 1 e B A I [ %, HDL-C 1.21

iK% % g 85 (U IE [ %, LDL-C(iHED | N/A

% S M R Y IE [T, LDL-C(I ) | 1.7

4 HDL-C 43

CAN R ARE
WABE A Al, Apo Al 1.29

#H e A B, Apo B 0.87

Lipoprotein Electrophoresis
Dysbetalipoproteinaemia (broad beta band) was evident.

Suggest collecting sample for apoE genotyping. Any other
secondary causes ?

flg & A Bk
MR Ik RS (B 6) 25 7 ShaAnl IL: BIEH B IREE

FIAE (58 B ). FBCERFEA AT ApoE &K 7)Y,
IR A B R A A
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CASED
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HH—H e - <~ VLDL
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®

Fig. 6 T2DM — Dysbetalipoproteinaemia
K6 2 TUBESRIN— B JIE i MR

Interpretation

Lipid abnormalities are common in diabetes mellitus,
particularly type 2 DM. Patients who have type 2 diabetes
classically have elevated levels of VLDL (both VLDL1 and
VLDL2) and its remnants (IDL, appeared as board beta
band on electrophoresis) with an increase in the plasma
triglycerides. This is often but not always accompanied by a
reduced HDL-C. The total cholesterol and LDL-C
concentrations are usually normal.

fERE

Mg 5 ZEME PR AR & 0L, G T2DM. T2DM &
A A MK VLDL (845 VLDL-1 A1 VLDL-2).
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VLDL %fi (IDL, fEHKHPRICNG B 7)) A TG /KF
FrE. B A HDL-C /K~F R B&, 1l TC #1 LDL-C /K~
EET%L'O

Comment

Abnormal lipoprotein concentrations can result from
changes in the production, conversion, or catabolism of
lipoprotein  particles. However, it should also be
remembered that normal levels of plasma lipids and
lipoproteins do not necessarily indicate that lipoprotein
production or clearance is normal. Dynamic alterations in
lipoprotein interconversion and in lipoprotein composition
may occur in relation to the degree of insulin resistance and
glycaemic control, even in the absence of evident
dyslipidaemia. It has been reported that the degradation rates
of VLDL and IDL are regulated by different pathways.
Activity of lipoprotein lipase appears to be modulated by
insulin resistance activity but hepatic lipase could be
independent of insulin action and essentially modulated by
changes of IDL composition.

PP

HE B FUBURLAEZE R B Bl R R i AR 4k, Al 5] ik
HEER FKT R . R, ARG &R A K IES, FFEAS
ERENEE A BRANE R IR o BRI 72 5 A B,
i H 1 2 1) AR LA AL S A ] e R A2 3h 45 Ak
XA AL S IR ARG A P A . i
15, VLDL Ml IDL & fi 5 1 s ie A . e
U i R B R AR TAT G, BT IBR I A 2 MR 2
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CASEE END-STAGE RENAL FAILURE
F I RE R R

History

® 45/F

® End stage renal failure on continuous ambulatory
peritoneal dialysis

®  Admitted because of exit site infection

®  On cefazolin and rifampicin

B E

T 52

® 45%, Uik

® RHIELSAEMNARNGIE T 1) B Ve 5 v A AR
® i LRI LB A B

® [ S MR AR IR T
Lipid Profile

Total Cholesterol 11.1
Triglycerides 6.7
HDL-C 0.99
LDL-C calc N/A
LDL-C direct 7.4

Non HDL-C 10.1
Appearance Slightly Turbid
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ApoAl 0.88

ApoB 1.75

gz 3

S H[E B, TC 11.1
H =M, TG 6.7
1545 1 s B A IR [ %, HDL-C 0.99

%5 FE iR B A B [E %, LDL-C(iH &) | —

1% B M 5 I IH [T A%, LDL-C(I ) | 7.4

4k HDL-C 10.1
AR AR
WABE A Al, Apo Al 0.88
#HMEE 1 B, Apo B 1.75

Lipoprotein Electrophoresis

Markedly elevated ApoB-containing lipoproteins, mainly
LDL consistent with nephrotic syndrome of ESRF.

JE 2R F FLVK
FEEE FI VK EE R (B 7) 28 2 SHafr & 5 Tht Rl 2K 1

(ESRF) WI'BRLEEIE: & ApoB S H/K T BE T+
&, LLLDL NE,%EB ...
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Fig. 7 ESRF—Markedly elevated ApoB-containing
lipoproteins.

B7 HIIRERIBLORN— & ApoB MK 18 E i
Interpretation

Lipid disorders are common in end-stage renal failure
(ESRF) as a consequence of both systemic metabolic
derangements and  the  uremic  milieu itself.
Hypertriglyceridaemia is the most commonly observed lipid
abnormality. The dyslipidaemia of ESRF is also
characterized by an abnormal apolipoprotein profile with
decreased concentrations of apoA-containing lipoproteins in
HDL and increased concentrations of triglyceride-rich
apoB-containing lipoproteins in VLDL, IDL, and LDL..

fERE
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QU X ELEESRFHIR T L, EE 4 S ARHIEaELA R
BRI E S8 A% LAS TGHE N H W.. ESRFILAE
W A IR AR, HDLH & ApoAFK R & Ik
FEF%{%, VLDL. IDLAILDLH & & TG ApoB /s & ik
FE T

Comment

Disturbances of lipoprotein metabolism are common in the
early stage of renal insufficiency and become more
pronounced with progressive loss of renal functions
particularly in continuous ambulatory peritoneal dialysis
(CAPD). Peritoneal dialysis induced hypertriglyceridaemia
may be caused by exposure to high glucose concentrations
of the peritoneal solutions and due also to the loss of
proteins via the peritoneum. Lipoprotein abnormalities may
worsen with time on CAPD treatment since glucose may act
as a substrate for lipoprotein synthesis. Abnormal VLDL
remnant metabolism persists during long-term dialysis
therapy because of'the possibility that glucose loading may
worsen insulin sensitivity. Reduced activity of the enzymes,
lipoprotein lipase and hepatic lipase, as well as increased
levels of ApoC3 in VLDL, which are critical in the reduced
clearance of these lipoproteins

PFig
G 25 (1 A1 AL A HE I RE R A SRR L, B B
IHREIAT P AR TN, SR LT E SR B

BEREIENT (CAPD) BB o RSV o e A EE O B A
FRET B R R R AT SR TG . B AEER A&

45

JR A, AR E S AT BB CAPDI 8] ) %€ 1y i
JEll o H TR D AT AT BRI B 1 BB, KRIIE IR I
BB VDL 575 o i 8 M Pl A T R e 2 o
i, BLAVLDLH ApoC3/K-F- 7R, #7] 51X LE /s i
i BRI o
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CASEF FISH-OIL SUPPLEMENT

8 b 05

History

® 44/F

® Obese with mixed hyperlipidaemia
® On fenofibrate and maxepa

® Plasma free fatty acids > 3.0 mmol/L
EY

b

® 443, Ltk

® AR A 1 IR LE

® IR AR NURF I A K odE %

® ([l FFA> 3.0 mmol/L

Lipid Profile

Total Cholesterol 10.4
Triglycerides 16.1

HDL-C 1.11

LDL-C calc N/A
LDL-C direct 4.4

Non HDL-C 9.3
Appearance Turbid
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ApoAl 1.28

ApoB 2..11

I g5 3

MIHFEEE, TC 10.4
H =M, TG 16.1
1545 1 e B A I [ %, HDL-C 1.11

iK% % g 85 (U IE [ %, LDL-C(iHED | N/A

R B M R Y IH [T A%, LDL-C(I ) | 4.4

4 HDL-C 9.3

AR TR
WABE A Al, Apo Al 1.28
#H e A B, Apo B 2.11

Lipoprotein Electrophoresis

An electronegative subfraction of pre-beta lipoproteins was
noted. Chylomicrons also present. Fish-oil supplements may
interfere with the electrophoretic mobility of all
lipoproteins.

iR {= =R
M vk I (B 8) 3 5 ShRAEs AT W, iy 7 i A

FIRT- B 8 A S FLBEORE . SR IR w] REXS T Ml 2
L PR Bl A AT R
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Fig. 8 A INFRI—H- B 585 A AL BETRL
Kl 8 Fish-oil Supplement—pre-beta lipoproteins and CM

Interpretation

The n-3 fatty acids (omega-3 fatty acids) have been shown
to have beneficial effects on atherosclerosis in patients with
dyslipoproteinaemia. The two major bioactive omega-3 fatty
acids, eicosapentanoic and docosahexanoic acids, are
derived primarily from dietary sources, and are enriched in
cold-water fish. However, a practical limitation of
lipoprotein electrophoresis techniques is that the mobilities
of all lipoprotein classes are markedly altered when the
concentration of FFA in serum is >2 mmol/L. Under such
conditions, severe distortions of the lipoprotein
electrophoresis pattern may occur, and the result would
become misleading.
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w -3 I i i i A 2L KB K ol A AT AL N B AT
RIEM . NARBEATEYEPE R PR £ 2 o -3 5 HT IR A2
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i, IMLiE S S FFA >2 mmol/LE, &M/ 1 11T #% 18
RRAENA . EAET, AR Ak R T ek B R
KA, PSR R AT REAH 1%

Comment

The other common treatment-related cause of high FFA
concentrations_is_the administration of heparin to prevent or
treat patients with thromboemboblism. Heparin releases
lipoprotein lipase in vivo from the capillary endothelium of
adipose tissue, heart, skeletal muscle, and lung. It greatly
enhances the rate at which triglycerides from chylomicrons
and VLDL are hydrolyzed in the blood and leads to an
increase of FFA and monoglycerides. Elevated plasma FFA
may also be found in severe forms of primary
hypertriglyceridaemia, insulin-treated diabetes mellitus,
obesity, nephrotic syndrome, or hyperthyroidism. In the
presence of high concentrations of FFA, lipid analysis by
lipoprotein electrophoresis with subsequent cholesterol
staining is inaccurate.
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ey FEAUAE 36 AT PR VA 7 T80, Jios A A BT 35 10Uy Blim
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Notes

Omega-3 fatty acids offer a host of therapeutic benefits for
dyslipidaemias by mediating cell membrane function and
structure, and the synthesis of lipid mediators. Since cell
membrane fatty acids play a crucial role in signal
transduction, it is believed that the dramatic lipid-altering
effects of omega-3 fatty acids are mediated via the
mechanism of modifying gene expression of such lipid
mediators. Subjects should maintain their usual diet and
stop the supplement for at least one week prior to the
determination of their lipid profile.

EEE

w -3 i T R L A 3 A P AR T REAN S5 A iR )
T A AN AR R TR . AN BB T IR AEAS 5
e fdiEs mEAER, o-3ENRRIED RS
9 PR (R R T A A N R A RN, o B2 AR DL PR FF IE
R, A/ AE RS I I AR AT — A 45 L R A I
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CASE G GLYCOGEN STORAGE DISEASE 1 mol/L.
(TYPE IA) Lipid Profile
Ta BUHRE -5
Total Cholesterol 53
Triglycerides 7.2
HDL-C 0.92
Hi LDL-C calc N/A
istory LDL-C direct 24
‘ . o ' Non HDL-C 4.3
® [5/M, admitted for investigation of liver mass Appearance Slightly Turbid
® Known case of GSD type Ia confirmed by mutation ApoAl 1.19
analysis ApoB 1.21
® No recent symptomatic hypoglycemia, poor
compliance with allopurinol g 4 5
® Ultrasound scan showed progressive hepatomegaly, H=H
fatty liver and 2 liver lesions. . —
® Investigations: AFP <2 ng/ml and CEA 0.4 ng/ml, L E[E R, TC 5.3
L/RFT normal, fasting glucose 5.9 mmol/L, lactate 3.0 Hil =g, TG 7.2
mmol/L, blood gas - no acidosis, urate 402 umol/L. 155 g 85 (A IH [ B, HDL-C
iR LG A A %, LDL-C(it55) | N/A
=pI G fIG 2% £ I 25 P LB, LDL-C(UllE) | 2.4
4F HDL-C 4.3
GRS 5 % P
HAEEE Al, Apo Al 1.19
® RS HTHHINEAT Ta BURE T AUIE
N R NIy N = @ N TREE 2E )y N
o TUDLIEIREICILE, WA B Lipoprotein Electrophoresis
® R PRARHEAT MERT IO R T AT
® fuf: MWIREM(AFP) <2ng/mL, fEHTE(CEA) Increased VLDL and a reduced HDL consistent with

0.4 ng/mL, FF'EIHEEIEY, ZHEIKE 5.9 mmol/L,
7L 3.0 mmol/L, M5 HT: TR, JRER 402

dyslipidaemia of GSD type la phenotype.
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Fig. 9 GSD Type la—Increased VLDL and a reduced

HDL
K9 Ia¥EEFE—VLDL Jt&, HDL R[%

Interpretation

Type Ia is the most common form of glycogen storage
disease (GSD) in children, characterized by a defect in
glucose-6-phosphatase activity. The clinical picture of GSD
I is very complex, characterized by hypoglycaemia, lactic
acidosis, hypertriglyceridaemia, moderate increase in
transaminase levels and hyperuricaemia. The clinical
findings of massive hepatomegaly, enlarged kidneys and
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growth failure, and the association of rapid onset of
postprandial hypoglycemia, elevated lactic acid levels and
marked hypertriglyceridaemia were sufficient to establish
the diagnosis of GSD Ia. The degree of
hypertriglyceridaemia would depend on the degree of
hypoglycaemia before feeding.

fERE

JLERE I AUE (GSD) fiei WARAN Ta &Y, HARRSZ
% B -6-TE TR BTG PE GG . IBIGSDIIRIR RILE 2% JF
TR, KEIRZE, Afukad. (RipE, IR,

STGIUE, %2 EAw, mRERIE. RIEIRKE
Bl FEIPR. KBRS, BIERPRAMRIME. ALERK
I E . WERETGIE, EIRl2# NIa®GSD. TG
ITRE PR B e T 32 AT ARG IR 2

Comment

Epinephrine is secreted in response to severe hypoglycemia.
This activates lipoprotein lipase and the release of FFAs,
where they are transported to the liver for the synthesis of
triglycerides and are exported as VLDL, which is the cause
of hypertriglyceridaemia in these patients. It has been
reported that sera from patients with GSD Ia are able to
more efficiently promote scavenger receptor class B type
[-mediated cellular cholesterol efflux.

ViR
P 5 G LB R OBL 020 T B L, LB A
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CASEH HYPOPITUITARISM
A T BRI IE

History

26/F, obese

Craniopharyngioma diagnosed during childhood
Presented as delayed puberty and primary amenorrhoea
Underwent surgery and radiotherapy 10 years ago
Panhypopituitarism with decreased growth hormone,
cortisol and gonadotropins, prolactin normal, FT4
borderline low.

® On hormone replacement and gemfibrozil

®  No family history of hyperlipidaemia.

R H

b

® 26%, uwik, LM

® JLEI WIS A A -

o FHRUIKFIERZ. FAMAE

® HERTA T ARMILLT .

o ERDIREIIBFEA AL KB BT, (RVERREER
AR, WFLERIEW, FT4/KFAETZSHEE TR

® MR BMIGIT A AR IS RENRIRTT .

® LR F L
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Lipid Profile

Total Cholesterol 7.8
Triglycerides 8.9

HDL-C 1.00

LDL-C calc N/A

LDL-C direct 3.2

Non HDL-C 6.8

Appearance Slightly Turbid
ApoAl 1.42

ApoB 1.43

ApoE Genotype E4/3

I g5 R

2 BH [ iE, TC 7.8
Hih =M, TG 8.9
e 25 i 2 E [ i, HDL-C 1.00

&% B iR 82 1 H 8 %, LDL-C(iF &) | —

8 L i 4 1 PE &%, LDL-C( &) | 3.2

iE HDL-C 6.8

AR BAR
WHRE A Al, Apo Al 1.42
#HPEE A B, Apo B 1.43
BHesE I E A E4/3

Lipoprotein Electrophoresis

Markerly elevated Apo B-containing lipoproteins (LDL and
VLDL). No evidence of broad beta band. Patients with
panhypopituitarism usually have adverse lipid profiles, and
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hypothalamic obesity is a major complication of
craniopharyngioma treatment — For clinical correlation.

iR {=ER7

REEE B AUk (B 100 2 6 SiaATR ML: & Apo B i
fE& A (LDL 1 VLDL) BEF &, KRW%E B #. T
I PRAH G, TEARTHAEIOR B35 10 % - F =5 iR i,
T P S P R P R R Y T ) B RORE

®
CASEH
~—FFA
- <—HDL
d 11 U ~—voL
e & - = L _ ] sy
Qc 1 2 3 4 5 6 i 8 9 .,
0)
Fig. 10 Hypopituitarism—Markerly elevated LDL and

VLDL
K10 FEAThALREE — LDL A1 VLDL Bl & T+

Interpretation

The dyslipidaemia associated with hypopituitarism is often
characterized by an increase in total cholesterol and LDL-C.
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It is mainly attributed to growth hormone (GH) deficiency.
The underlying mechanisms are not fully elucidated. Studies
on the pathogenesis of hypertriglyceridaemia in patients
with pituitary insufficiency have found that their plasma
lipoprotein lipase and hepatic triglyceride lipase activities
were subnormal, and the dyslipidaemia subsided after
corticosteroid and thyroid hormone replacement therapy.
The other possible mechanism is an increased hepatic
secretion of VLDL- ApoB.

fERE

5 AR DI REAR T AH I LG 57 I A TC A LDL-C F+
. FEIAKTAKEME (GH) =, HIEARMHLE M
KRG XTHEATIRERGR R TG IUE A& AL H
WS R I, I 6 B 1 G 0 Tl R0 s g v I T IR 5
K FH R Joit A ] B A HEOIR BB 2= B AR T T ScE R AR &R
Lo J3— M AT BE ML AL FHE 70 94 Y VLDL-Apo B 3.

Comment

Chronic pituitary insufficiency may also cause symptoms of
hypogonadism, hypothyroidism, and hypoadrenalism, and
GH deficiency. Higher plasma TG concentrations and TG
enrichment of VLDL may result from an increase in
production, reduced catabolism of VLDL triglyceride, or
both. VLDL triglyceride is partly removed via CETP. It has
been reported that a decrease in CETP activity with GH
replacement in hypopituitary subjects.
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MM EARTHREA 20T 5] AR ThAEJHGR « HR AR Th RE U
IRFNE _F AR RETRGR FIRER, AR KRB = CL R AR AR
Zihl. MK TG MES TG K VLDL IKEF&EL£HTE
TR B G AN/ B o3 R P % . & & TG 1 VLDL 43 fiff %
RTS8 TG Ftm. &5¢ TG 1 VLDL #4ri@ it CETP
Bk AutkiE, WARDIRERUREF RAEKERY
RIGIT, CETP &K,

Notes

Replacement of the deficient hormones has become
mandatory in patients with hypopituitarism because the
disorder usually affects the synthesis and release of other
hormones. GH may play an important role in HDL
metabolism, as demonstrated by GH-induced reversal of the
low HDL levels observed in hypopituitarism. However, the
hypertriglyceridaemia associated with hypopituitarism has
rarely been ameliorated by GH replacement. Inappropriate
and nonphysiological replacement with hydrocortisone,
thyroxine, and sex hormones have shown to be associated
with lipid abnormalities..

EE

HEARTIREAR T B BT ol B P e AR BR il /b
A B2 PR R AR AR AT PRAEAR . X R K ELEH 25
M 1) A R R 5 ARG, A A Bk 2 R AT B AR
Jr iR, EKEE (GH) I EEAT)REE T B H K
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HDL /K RAEWH, UHAEKEERE HDL Rt k%
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CASEI IgA NEPHROPATHY
IgA BR

History

® 48/F

® Presented with gross ankle edema

® Found to have heavy proteinuria

® Diagnosed IgA nephropathy by renal biopsy
®  On metorpolol, nifidipine and ramipril
e

b

® 48%, ik

® N HLHR T LA ER AR

® KU EEMAK

o HI RIS WY IgA B
® fEHISEHLEN, JBIEHmAEME K LEFEST
Lipid Profile

Total Cholesterol 6.6
Triglycerides 10.1

HDL-C 0.56

LDL-C calc N/A

LDL-C direct 2.7

Non HDL-C 6.1
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Appearance Turbid
ApoAl 1.10
ApoB 1.18

I AR 45 R

MH [E B, TC 6.6

Hw =g, TG 10.1

1595 1 e B (A A [ %, HDL-C 0.56

fi# R & FE AL LDL.CGHED | N/A

iR 8 i £ 1 JH [, LDL-C(ll ) 2.7

4 HDL-C 6.1
AR TR
HHEEE Al, Apo Al 1.10
#HHEE 1 B, Apo B 1.18

Lipoprotein Electrophoresis

Increased VLDL. Chylomicrons also present consistent with
IgA nephropathy and hypertension.

iR {=ER N

fRE A HEIKERE (F 1) 2 4 SR8 R IgA B
M. VLDL f&. HI CM %
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Fig. 11 IgA Nephropathy —Increased VLDL, CM
K 11 IgA 'B¥% — VLDL Jt&, HI CM 4

Interpretation

Immunoglobulin A (IgA) nephropathy is the most common
form of glomerulonephritis. Primary IgA nephropathy is
characterized by deposition of the IgA antibody in the
glomerulus. The progression of renal failure in patients with
IgA nephropathy is associated with glomerular and
tubulo-interstitial inflammation and injury. Dyslipidaemia is
very common in chronic renal insufficiency patients, and in
patients who have heavy proteinuria. Hypertriglyceridaemia
is common and hypercholesterolaemia is almost universal in
those who have significant proteinuria.

fERE
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FIEERE H AGA) B2 B /INERE 4 & DL —
JRRME TgA BMEEE S S/ NERE 1gA PRSI, 1gA
B BB S T EE R R S NER S A L )R AORE B 4
kAR, I AG S8 718 1 B ThREAS & F0 ™ 55 25 (1 R 11 &
Hrh e . m TG HRE AN = H [ B i g 75 7™ 28R A
PRI 3 AR

Comment

Increased loss of glomerular protein in the urine leads to
hypoalbuminaemia, and a compensatory overproduction of
lipoproteins by the liver results in hyperlipidaemia. The
concentration of plasma apolipoproteins in patients with IgA
nephropathy generally reflects abnormalities of lipoprotein
metabolism. There are elevated levels of ApoB and E,
which are associated with VLDL and LDL. However, the
levels of the major apolipoproteins associated with HDL,
ApoAl and A2, are usually normal or even reduced. The
elevation in triglyceride levels is due partly to an alteration
in the composition of circulating TG (which become
enriched with ApoC3) and, reductions in the activity of
lipoprotein lipase and hepatic triglyceride lipase may
contribute to the decrease in TG removal..
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o0 B R B 2 O S Uk B B IR, R BEAR AR
InsEfEE A W] 5l R S AR ME . TgA B9 B K 2
JEE R B S T A N BTG R AR I AR 4k . ApoB Al
ApoE KVt S VLDL. LDL A%, HB—hH, 5
HDL AHICI FZEE MG E H, W ApoAl Al A2 7K-FiE
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IEHBR . fE TG B4 CBN'E & ApoC3).
FE B 1 7 B AN R B S M PRI, #RAE18 TG SRR
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CASEJ JEJUNAL ATRESIA
=2 [ P 8

History

® 2/M

® History of suspected alagille syndrome, biliary
atresia/jejunal atresia

® Failed kasai operation

®  Admitted for nausea and vomiting

®  Chronic/intermittent diarrhoea with fever

=18

R SR

e 2%, Bk

® HIREE Alagille ZRA 1k, JHIE B/ I P4
® RiFEMHFARKIK

® Rl AIIX ik AR

® /Al BRI IR VS AR e
Lipid Profile

Total Cholesterol 11.7
Triglycerides 2.2
HDL-C 0.25
LDL-C calc 104
LDL-C direct 2.8
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Non HDL-C 114

Appearance Clear

ApoAl 0.29

ApoB 1.43

I AR 55 R

s\ JIH [ 5%, TC 11.7
Hih =, TG 2.2
o % S5 i A I [ 8%, HDL-C 0.25

iK% % g 85 (IR [ %, LDL-C(iH&) | 104

% i 2 A AE ], LDL-C(I &) | 2.8

iE HDL-C 11.4
ZA B
WABE A Al, Apo Al 0.29
#HMRHEH B, Apo B 1.43

Lipoprotein Electrophoresis

Abnormal beta-lipoprotein which migrates to the cathode
was noted, likely to be lipoprotein X that cannot be detected
by direct LDL-C assay. Albumin bound (delta) bilirubin was
also evident in the free fatty acid region near the anode.

g% 3 Bk

fesE A ke (B 12) 351 ShARER: B2 AN
FIFH B-FEE A, WHRERANEEA X(LpX), XFAEE AR
AE K BRI LDL-C 17305 ;76 BHAR B 30T 1) 7 25
fe R AL B B AR AL S (8) HA K.

70



®
<~—FFA
CASE J p » ~<—HDL
i Lol ~—V/LDL
daaMBRfRRg
sC - = P «=—CM

. QC 1 2 3 4 5 6 7 8 9 .

®
Fig.12 Jejunal Atresia —Abnormal beta-lipoprotein, LpX
12 el —rH p-lEEH, FHERE LpX

Interpretation

Total parenteral nutrition (TPN) associated cholestatic
jaundice in premature infants should be acknowledged as
one of the major differential diagnoses of biliary atresia.
Hypercholesterolaemia and hypertriglyceridaemia are
commonly present. The increase in serum cholesterol levels
is largely due to an increased level of 1LpX, an abnormal
lipoprotein that is rich in free cholesterol and phospholipids,
with particle size within the LDL density region. The
mechanisms responsible for this cholestatic plasma lipid
phenotype are not fully understood. It could result from
either regurgitation of biliary lipids into plasma or from the
accumulation of phospholipid and free cholesterol in serum
because of reduced LCAT activity.
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Comment

Jejunal atresia is a rare birth defect where developmental
abnormalities result in the small intestine being completely
absent or blocked. Patients with Alagille syndrome and total
TPN-related cholestasis can resemble all the features of
biliary atresia. The need for prolonged TPN in the infant
with short bowel syndrome may result in cholestasis that
can be lethal. It is important to identify the infants with
jaundice who have direct (conjugated) hyperbilirubinemia.
High delta bilirubin (greater than 50% of total bilirubin) in
newborns was associated with intra- and extra-hepatic
cholestasis.

Pie

S RBUE RIS RO, SRR MR B
SRS R, Bk B, Alagille S, 5
4 TPN A7 SR IR 5 030 PR LA RO T 480
SRS, K TPN B & G 2 LT e IS
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CASEK KETOACIDOSIS
MRAERS 55

History

® 44/M

® Known case of type 2 diabetes mellitus, hypertension
and gout.

® Noted high blood glucose with ketonuira on admission

® Poor glycaemic control, HbA1c=17.9%, glucose=31.7
mmol/L

® Blood ketone=2.9 mmol/L

® pH=7.34, bicarbonate=15 mmol/L, BE=-9

Bl K
ok

44 %, Bk,

B 2 BPEPRG (T2DMD. & I AR X

N BERS IR & R P A4 BE 1 5

MAEEHIA R, L& E (HbAlc) 17.9%, i
#¥ 31.7 mmol/L;

I 2.9 mmol/L;

MR pH7.34, BREZEEE 15 mmol/L, B4 (BE)
9,

Lipid Profile
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Total Cholesterol 5.8
Triglycerides 9.7

HDL-C 0.68

LDL-C calc N/A

LDL-C direct 2.0

Non HDL-C 5.1

Appearance Turbid

ApoAl 0.90

ApoB 1.30

1 5

s IE [, TC 5.8
H il =g, TG 9.7
e 5 i & L E [ B, HDL-C 0.68

%% IR s HIE AR, LDL-C(it &) | N/A

% P i 8 A EL 1, LDL-C(J &) | 2.0

ik HDL-C 5.1

CAON TR
WABE A Al, Apo Al 0.90
#HMEEH B, Apo B 1.30

Lipoprotein Electrophoresis

Increased VLDL and a reduced HDL. Chylomicron
remnants also present.

HE 2 3 Bk
Jlg t E ALK B (1 13) 55 6 Sin A R: VLDL 5,
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Fig. 13 Ketoacidosis —Increased VLDL and a reduced
HDL. Chylomicron remnants also present

& 13 WdyERR R —VLDL ¥, HDL F#fK, CM %7
Interpretation

Ketoacidosis and hyperosmolar hyperglycaemia are the
most serious acute metabolic complications of diabetes. In
diabetes, elevated triglycerides can represent an
accumulation of atherogenic lipoproteins (chylomicron
remnants, VLDL remnants and IDL particles). This is
frequently associated with an increase in potentially
atherogenic triglyceride-rich, small-dense LDL particles and
triglyceride enriched HDL.

fERE
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FRE R Hh 23 A v B M ey I 2 B PR e ™ B 1) S P A
FERRE o Bl PRI B3 TG T iy )R E S ks HEAE AL ) CM
hkki. VLDL 5RkiFl IDL FikidERR . X il 5 EEE)
BKRFEREIL 'S & TG /M%) LDL fiiki, =& TG
i) HDL #4455 .

Comment

Moderate hypertriglyceridaemia in hypoinsulinaemia was
common. Patients with type 1 diabetes may develop diabetic
ketoacidosis (DKA) due to an absolute insulin deficiency.
Insulin deficiency appears to be a requirement for the
development of DKA in type 2 diabetes. In DKA, the low
insulin levels combined with increased levels of stress
hormones (catecholamines, cortisol and growth hormone)
will activate hormone-sensitive lipase, which will cause the
body to metabolize triglycerides instead of glucose for
energy and release of free fatty acids. Thus, serum levels of
glycerol and FFAs rise because of the unrestrained
lipolysis..
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R BE & 2 MR 5 A TR B i TGIE - 1 RVRE JR 7 22 3%
FHESRAXA L, IRAENERFIER T (DKA) .
JiE 5 RN R LT fE T2DM B 3 & A DKA ) — A b B 4%
o ERAERR PR, KA RS R LA L . R o
AA K = ] DL B U RE BT I, (R (AL
IR TG AR A bR I e . Rk, B TR A
Wr i 5 S H M A FFAS /K F T o
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Notes

Regular insulin by continuous IV infusion is the preferred
treatment for patients with DKA. Omega-3 fatty acids may
be useful in the treatment of marked hypertriglyceridaemia,
but with a tendency to aggravate hyperglycaemia. Nicotinic
acid is effective in lowering triglycerides and increasing
HDL-C. It also lowers LDL-C level, but side effects,
including worsening of glycaemic control, limit its
usefulness in diabetes.

EEE

5 JYLH SR 1 PO S i & R P B PR B 1) 1 VR
7. o- 3MRITER A e BT E R TGILAE R YT, (HA2
AT I = A a3 R W] B#IRTG. JH=HDL-C, i&
A FE(KLDL-C/K . (HARBRAFE LRI, T
VEMUBE S HIAS R, BRI T HAERE R A IR
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GEEEPE)
History
® 53/M
® Ex-chronic drinker
® Cholecystectomy for gallstone 5 years ago
® USG: liver cirrhosis with splenomegaly
® Admitted for malaise and vomiting undigested food
® Found worsening LFT and RFT
P L
b
o 53%, Jik
° 2RI
® SERTRHASAATIHEYIERA
o HiFRAE: AFifk. MK
® [FIfE. MRt ARIHMEDANGL
® HIJEEAE DR AT AL
Lipid Profile
Total Cholesterol 1.8
Triglycerides 1.3
HDL-C 0.26
LDL-C calc 0.9
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LDL-C direct N/A

Non HDL-C 1.5

Appearance Clear

apoAl <0.25

apoB 0.59

I fe 45 R

S H A B2, TC 1.8
Hih =0, TG 1.3
e 25 S i 2 E [ i, HDL-C 0.26

1% B G 85 IE [ i, LDL-C(it &) | 0.9

%% B AR 2 A AE A B, LDL-C( =) | —

JE HDL-C 1.5
AR B
WA Al, Apo Al <0.25
#HMEE I B, Apo B 0.59

Lipoprotein Electrophoresis

A reduced HDL consistent with dyslipidaemia of liver
cirrhosis.

JE A Bk

HEER UK (B 14) 28 7 SARARZIRTT & A4k 1
At &AL K HDL.
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Fig. 14 Liver Cirrhosis —A reduced HDL
14 HEL — HDL [

Interpretation

The liver has a very central role in the production and
regulation of cholesterol homeostasis. HDL and VLDL are
synthesized by the liver. Declining lipoprotein cholesterol
may reflect deteriorating liver function.

S

FHF IR AE A RS AT = A Py R ] e )~ 1 b A 3 dE AR .
HDL A1 VLDL # i1 & 1. A 8 A AH [ A gD w] DA
SR D EBAARAS -

Comment
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The pathogenesis of the low HDL levels associated with
cirrhosis is reported to be multifactorial. In cirrhosis, there is
a progressive decrease in the synthesis and secretion of
ApoAl, which is the major apolipoprotein of HDL.
Cirrhosis of the liver is irreversible but treatment of the
underlying causes may slow or stop the progression. Such
treatment depends upon the underlying etiology, and
treatment must also be directed at the complications. Liver
transplantation is highly effective for the treatment of
end-stage cirrhosis.

PFie

ik HDL 5 HAEA0AH G R A HLER 2 2 2. AL
i, HDL i) EZ AR R A ApoAl A AN Wbig b, I
BE D RE AL AT T . AR AL R AN T IS,
{E R B 0T 99 62 (R 96 7 BT DA e 2% 5 3 B o A Ak g
Fio WG IRIEIT BRI A R 2, [R] B 0 200 B 42 15 9
KORE . XML B 3, R AR R IR A iR IT 7
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CASEM MYELOMA KIDNEY
B B R

History

® High beta2-microglobulin level

® Heavy proteinuria, urine free light chain (Lambda)
positve

®  On chemotherapy

B M

b

® 46, ik, HaTlEH

® iRk IgD MY E R RER =

® PET-CT: ZKIEEMIERR

® GUEEREE M SRR, IgA / IgG LB FE1K, IgD 3578
mg/L

® P2-fUEREAKF I

® JUHIEAKR, IREIFERE (O P

® IEfELIT

46/F, social worker

Renal biopsy: Stage III IgD multiple myeloma
PET-CT: multiple lytic lesion

Ig pattern: immuniparesis, IgA/IgG decreased,
[gD3578 mg/L

Lipid Profile

Total Cholesterol 7.6

Triglycerides 3.4

HDL-C 0.46

LDL-C calc 5.6

LDL-C direct 5.6

Non HDL-C 7.1

Appearance Clear

ApoAl 0.53

ApoB 1.82

i fig 45 R

S I [, TC 7.6
Hih =M, TG 3.4
e 5 I & 1 IE [ B, HDL-C 0.46
iK% % g 55 (IR [ %, LDL-C(iH&) | 5.6
%5 B I B A IE [ B%, LDL-C(U &) | 5.6
JE HDL-C 7.1
A bRl
WA A Al, Apo Al 0.53
HJEHEE B, Apo B 1.82

Lipoprotein Electrophoresis

Increased apo B-containing lipoproteins, mainly LDL
suggestive of type IIb hyperlipoproteinaemia of nephrotic

syndrome of myeloma.

iR {=ER7
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Fig.15 Myeloma Kidney —Type IIb hyperlipoproteinaemia
K15 EEER R —Ib B e iR 32 e

Interpretation

Immunoglobulin D (IgD) multiple myeloma (MM) is a rare
plasma cell disorder with fewer than 2% of all MM cases.
Renal impairment in patients with MM may be secondary to
dehydration, hypercalcaemia, myeloma of the kidney, or
light-chain and heavy-chain deposition in the kidneys,
leading to both tubular injury and intratubular cast
formation and obstruction. MM induced nephrotic
syndrome may cause secondary hypercholesterolaemia and
or hypertriglyceridaemia. @~ The Apo  B-containing
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lipoproteins are usually elevated.
fiERE

RIEFREE D (UgD) MERMEFEH (MM) £&—MWF
LRI AN B S, 78 2 R IR AT o B T 2%
ZRUEEHBERE SR EARL T BK. SEMIGE. B
Bl . REEAEEE VIR FECE NEBUR AN E NE N Y
e, BHEEMGIR. 2 KM ER SRS REEaiEn]
AE 51 S 4k 1 v BEL T B A RE /B s TG IRE, & ApoB
[P B H ZKF I8 e

Comment

Oral or intravenous chemotherapy is employed to destroy or
control myeloma cells. Radiation may also be used. MM
associated dyslipidaemia has been treated with melphalan
and prednisolone to reduce the immunoglobins, which
produced a concomitant reduction in TC and TG levels.

P8

1l B Bk AT A 25 A B ] BB e 4 P U A R VR 9T T
%, BUTWAI L. 52 KM EBER AR S AR A, AT
KHEECHR B IGYT, BIKRZEskEn, RN
A F#K TC A1 TG 7K°Fs
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CASEN NEPHROTIC SYNDROME
=Pt y=phd

History

® 34/M presented with intermittent right loin pain for 5
months and heavy proteinuria. He was found to have
nephrotic syndrome and renal biopsy showed focal
segmental glomerulosclerosis with chronic
tubulointerstitial changes.

®  Past history of primary hypothyroidism on thyroxine
replacement.

® No improvement in proteinuria after 3 months of
prednisolone at reasonable dose.

B N

Ik

® 343, Ttk [MIEERERA AR S M, MPEE
FR. A WA, Wist o =Rty
B INERBE A AT 1 1 /N T o A4k

o I HLIRAR R EAUAIT R A M HUIRER DI RE SRR -

o ENFIEMRERIRITEARKR 3 NH, HGE.

Lipid Profile

Total Cholesterol 11.9
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Triglycerides 6.0

HDL-C 1.62

LDL-C calc N/A

LDL-C direct 8.5

Non HDL-C 10.3

Appearance Slightly Turbid

ApoAl 1.45

ApoB 2.70

1 45 51

S HE [ B, TC 11.9
Hih =M, TG 6.0
7o 2 55 1 B (1 JE ] i, HDL-C 1.62

iK% IR B A IE R B, LDL-C(HHFED) | N/A

iK% AR 8 S IR R, LDL-C(&) | 8.5

iE HDL-C 10.3
AN 2 R ey
HIEEH Al, Apo Al 1.45
WP A B, Apo B 2.70

Lipoprotein Electrophoresis

Markedly elevated apoB - containing lipoproteins (LDL and
VLDL) consistent with nephrotic syndrome. No
chylomicrons.

HE B 3 Bk
JEE A BIKER (B 16) 5% 5 SRR & B RE AL
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Fig. 16 Nephrotic Syndrome — Markedly elevated apoB
- containing lipoproteins (LDL and VLDL)

K16 BWZE4ME—LDLVLDL R Th&, JLILBERMAL
Interpretation

Nephrotic syndrome (NS) is a variety of conditions that
damage the glomeruli of the kidney. Patients with NS also
have mixed hyperlipidaemia (hypercholesterolaemia and
hypertriglyceridaemia), which appear to be related to the
proteinuria. Albumin, and other key enzymes involved in
cholesterol metabolism, are lost through the glomeruli.
Changes in lipid and lipoprotein metabolism occur
subsequently, the LDL-C is increased often accompanied by
a decrease in HDL-C.
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fERE

B ZE A AE (NS) I 5 A& — 233 3 B /INER 5058 B
NS B R AR A M AR U (s E [ 5 e AN v H v =
BIMAE) S8R A RAHIC . AR RN JIH [ A O Bt il ]
W ENERED, SRR E AR kAN, T
H LDL-C A&, F# 1A HDL-C P&k,

Comment

The dyslipidaemia in patients with NS is not necessarily
related to the cause of the damaged glomeruli and may be
associated with all lipoprotein phenotypes, except type 1.
The dyslipidaemia is a result of increased synthesis of Apo
B-containing lipoproteins, with increased conversion of Apo
B remnants to LDL. The elevated triglyceride level also
may reflect hyperinsulinaemia, caused by acquired insulin
resistance, and increased rates of VLDL secretion.

PP

NS B MR 78 5 5 Nk 0 R B BRI R,
A RES LA Fh i 2 1 HUK G R AL (1 B4R . e
SHSEHTE ApoB MARE ARG, H ApoB Wi
AR LDL AN, TG KT 3 B T 3R 454 e
5 2P ) B R S R ME AT VLDL 23338 i

Notes

NS can be treated with  corticosteroids,
immunosuppressive drugs, and in some cases, cytotoxic
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agents depending on the underlying cause of the disease. If
kidney failure occurs, the patient will need dialysis or a
kidney transplant. In addition to addressing the underlying
cause, treatment of NS focuses on reducing high cholesterol,
blood pressure, and proteinuria. Hypercholesterolaemia
typically reverses when the disease resolves, so most
patients are initially treated with a lipid lowering drug

EEER

MR I BOW JE K AN, NS AR B2 [ B . 4
PEAMI 258, AERLETE B0 T w40 B PR 250 EA TR T
AR B iR, WA FEEN eSS R R T
TR EOR IR, BN RS R T E AR TR
R R P R AR F R PRI, i
] P IR S8 Y 2 e o TR I K 2 B R e Wl R P Bl
ZIIRIT -
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CASEO OBESITY
HEfF

History

® M/14, obese since the age of 8, presented with
symptoms of polyuria and polydipsia for 5 months.

® No family history of obesity. Mother has type 2
diabetes mellitus.

® Weight 126.7 kg, height 177.6 cm.

® Morbid obesity, BMI 40.2 kg/m2

® Investigation confirmed diabetes mellitus

W O
by
o B, 14%, s, HILZIR. HEREIR 5

MH;

o TR, BEREH 2 BUBESRE (T2DMD;
® K 126.7kg, & 177.6cm;

® AR, REIEH (BMD A 40.2 kg/m® ;
® THiIZ MR .

Lipid Profile

Total Cholesterol 4.7

Triglycerides 59

HDL-C 0.65
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LDL-C calc N/A

LDL-C direct 23

Non HDL-C 4.1

Appearance Slightly Turbid

ApoAl 0.97

ApoB 1.02

I g5 R

2 BH [ iE, TC 4.7
Hl =5, TG 5.9
e % 2 IR 82 B IH [ B, HDL-C 0.65

&% B iR 82 1 E 8 %, LDL-CGiF 5D | —

iK% R B S IR R, LDL-C( &) | 2.3

ik HDL-C 4.1

AN 2 P R
WARE A Al, Apo Al 0.97
HHEE A B, Apo B 1.02

Lipoprotein Electrophoresis

Increased VLDL and a reduced HDL consistent with insulin
resistance of diabetes and obesity.

iR {=ER7 N

FEER A HIKE R (B 17) 55 8 SARATT G bl R R & 3R
PSP 5 2 4k$1: VLDL 145 . HDL F#1K.
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Fig. 17 Obesity —Increased VLDL and a reduced HDL
K17 HBERE —VLDL ¥4 5. HDL [#1K

Interpretation

Obesity can lead to adverse lipid metabolism that may result
in abnormalities of lipoproteins VLDL, LDL and HDL. It
has been reported that development of obesity is frequently
associated with acquired insulin resistance and or
hyperinsulinaemia, especially central obesity. The
predominant effect is an overproduction of VLDL particles
and an increased secretory rate of Apo B-containing
lipoproteins..

fERE

AERER] 5] ARSI A B, #fff VLDL. LDL #1 HDL =5 .
JiR 5 B HEPU AN i R I 2R L 3 o S PR AR O, R
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OO ERERE . B R, 5 BR ) F ARG TR/ B R
By 3R IMAEARSCH) VLDL Bk ARt 2, i s i yin] 2t
—BEHEE ApoB IR H 7> o

Comment

Overproduction of VLDL can result in
hypertriglyceridaemia, which is the most common lipid
abnormality associated with obesity. The conversion of
VLDL to VLDL remnants and LDL is augmented by an
increase in LPL activity and enhanced lipolysis of
VLDL-triglyceride. Obesity also frequently associated with
a reduced HDL-C and a low Apo A1l level as well..

Wik

VLDL A it 2 Frs e TG IMLSE , & A0 e 5 i i i
ERE . IBERAMENEE (LPL) &M VLDL-H
=HE N e 3 VLDL #:4k>N VLDL %k Al
LDL. AEMEARES HDL-C A1 Apo Al /KPRAHIE ) £ A
B2

Notes

In general, patients who have abdominal obesity have
greater hypertriglyceridaemia and lower HDL-C levels than
those who have peripheral obesity with regard to the degree
of insulin resistance. In treating patients with obesity,
weight loss would be expected to improve or reverse not
only the hypertriglyceridaemia but also the low HDL-C
levels. They should also be monitored for development of
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the metabolic syndrome..
EEEM

T, PENERE B BRI A — e FE R & =T
A E HoCs P JE B 5B, B ™ B A i TG IfIEE AN HDL-C
P o JAE AT B 3E B S = TG IURE A HDL-C 7K.
EWRITIRNE TG ILSE A [F R % W A S 2 B A R
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CASEP PARAPROTEINAEMIA

History

® Two illustrative cases are reported below: one falsely
low and the other dubiously high HDL-C results. The
spurious results seemed to be related to the nature (IgG
or [gM) as well as the concentration of the
paraproteins.

=5 P
b
® VIFAZEGIUIH: ZHl—HPUE HDL-C %, &

5 — ) S B0 = K HDL-C o IX SL 4 B 1)l 22 5% A%
EAKFIS (gG B IgM) FIKEA .

Lipid Profile
Monoclonal Monoclonal

IgG IgM
Total Cholesterol 33 2.7
Triglycerides 0.70 0.6
HDL-C 4.27 0.20
LDL-C calc N/A 2.2
LDL-C direct 1.9 1.8
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Non HDL-C INT 2.1

Appearance Clear Clear
ApoAl 1.02 0.73
NiEEEES
FATERE

IegG | IgM
e I E R, TC 33 | 27
Hih =g, TG 0.7 | 0.6
e % P G 85 1 IR B, HDL-C 427 | 0.2
R AR A HE R, LDL-CGHED | — | 22
2% B g & (A IH e, LDL-C( &) | 1.9 | 1.8
4F HDL-C — 2.1
A He | HR
WABE A Al, Apo Al 1.02 | 0.73

Lipoprotein Electrophoresis

Lipoprotein electrophoresis of two atypical specimens with
monoclonal IgG (lane 2) and IgM (lane 6) paraproteinaemia.

iR {=ER7 N

P A7 AN i AR AR B 1 IORE ) A B Ik (I 18D 2 24 6
ShRARLER: VKIE 2, Bk 1gG; VKIE 6, HLIEkE IgM.
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Fig. 18 Paraproteinaemia — IgG and IgM
K18 WAREAMAE —IgG M IgM

Interpretation

The first case was a 56-year-old woman with multiple
myeloma and a monoclonal paraprotein of IgG/Kappa. The
serum IgG concentration was grossly elevated (120 g/L).
Initial lipid profile showed a dubious HDL-C of 4.27
mmol/L flagged with an error code LIMTH, prompting to
dilution. Subsequent results obtained from the reduced
volume mode according to the manufacturer’s instructions
and by a manual dilution protocol 1:1 with normal saline (9
g/l NaCl) were 0.92 and 0.20 mmol/L, respectively. The
result given by the conventional precipitation method
(Polyethylene glycol, PEG 8000, Sigma) was 0.80 mmol/L
suggesting interference of the paraprotein with the direct
HDL-C assay. On agarose gel electrophoresis, an abnormal
band was detected at a position cathodic to all the
lipoprotein fractions and chylomicrons (lane 2).
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Fhl—: 56 &, i, ZRMUEEREEE R RE gG/ « .
M35 1gG W B 2ETHm (120 g/L) o AIHIILAR o M &5
R HDL-C #EF A 4.27 mmol/L, Hi¥L LIMTH #i%15 &,
PEOR MK bR AR G A . AR, K hr A5 R
HEK (9 g/L NaCD #&ARFAL 1:1 #ke, Frill 2 3 75l
40.92. 0.20 mmol/L. & ¥ITiEE (R 4 F, PEG 8000,
Sigma) FTEE N 0.80 mmol/L, #E7R8 EF#A I HDL-C
ZEPRBER AT, BARER R YK, ERrE &AM
FLEEORL I TR o7 B B — 26 i 4ty (KIE 2D

The second case was a 75-year-old man with foreign body
giant cells in the left cheek lump. Agarose gel lipoprotein
electrophoresis revealed a normal pattern. But the intensity
of the alpha-band was inconsistent with the low HDL level
of 0.20 mmol/L in the plasma. An abnormal band was,
however, detected at a position close to chylomicrons. The
extraneous band was subsequently identified to be a
monoclonal IgM/Lambda by immunofixation (lane 6). The
serum IgM concentration was 38.2 g/L. The HDL-C result
obtained by the PEG precipitation method was 0.60 mmol/L.
Employing the Friedewald formula, the estimated HDL-C
results in atypical specimens of case 1 and case 2 were 1.08
and 0.63 mmol/L, respectively.

= 75 %, B, ERBMEPERMENE.
JE W e JIE B A F gk 4 R IE W, (H 2 o WY R SR S I
i HDL 7K~¥(0.20 mmol/L)ANfF o 1EHEUT 7L EE IR 2% 5 Ak
B , SRR ek e R lE IgM/ A Gk
1 6). I [gM W N 38.2 g/L. B —BETIEEHTl
f1f) HDL-C #JE N 0.60 mmol/L. M4 Friedewald /A3
TR, ZB) 1 M 2 EHMAFEA R HDL-C 25 3551 2&
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1.08 F10.63 mmol/L.

Comment

Since the introduction of the homogeneous HDL-C assays,
there have been continuing reports, mostly anecdotal though,
of discrepant HDL-C values in atypical specimens generated
by the direct measurements and the conventional
precipitation methods that might confound treatment
decisions. The presence of paraproteins may cause dubious
HDL-C results in some plasma specimens due to
paraproteins  reacting  nonspecifically  with  the
PEG-modified enzymes and alpha-cyclodextrin sulfate
reagents at different time points during the absorbance
measurements. Reports of significant discrepancies deserve
further studies. It has been recommeded that an internal
laboratory protocol in which any specimen with an
undetectable or dubious HDL-C result should automatically
undergoes evaluation for a monoclonal gammopathy. Newer
HDL-C reagent formulation that could reduce interference
from samples with abnormal proteins should be used.

Vil

H 75 4 HDL-C Wl e vkt BhsafiiE: KA B
YRR DT VAR I R S R RE A, 2T TR R
HDL-C &5 5RA—8, FIEIT 7 EmEHE. ENOLER
MR, WBEA USSR L FEEMNEEE. o -6
PRI BRI R AR B R e OB, S 3 — i AR B A
ML REA AT 52 Y HDL-C 455 . W BA—S 45 R
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CASEQ QUETIAPINE-INDUCED
BT 55 3 AL R RS

History

Atypical antipsychotics have been associated with
significant elevation of serum triglycerides that may be
an additional obesity/insulin resistance-related
mechanism contributing to the development of type 2
diabetes. The largest increases in triglycerides appear
to occur with clozapine, olanzapine and quetiapine.
Patients were characterised by the 'atherogenic'
metabolic triad comprising hyperinsulinaemia,
increased ApoB concentration, and small, dense LDL.
Quetiapine is not sufficiently investigated with respect
to metabolic side-effects.

® 22/M,

® Known case of Schizophrenia

® History of opioid overdose

® Given artane, fluoxetine and risperidone

B Q

b

® [ TG BFJHm SAFMBPUREIRAIA R, W

Re S AERE. RS RARBULHI P FVE e 2k 2 AU IR
i (T2DMD) (IR . & ECE BACE A
TG FHE i VR . B3 #R R I BB K o AR Ak = B
fiE: EESERMAE.  ApoB /K FFHE . /Mii% LDL
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Lipid Profile

Total Cholesterol 6.2

Triglycerides 12.3

HDL-C 0.67

LDL-C calc N/A

LDL-C direct 14

Non HDL-C 5.5

Appearance Lipaemic

ApoAl 0.96

ApoB 1.05

il [Sa S

S E [ B, TC 6.2

Hih =M, TG 12.3

e 2 P55 1 B (1 JE ] i, HDL-C 0.67

5% B G B I AH B, LDL-C(ih50) —

155 B A B 1 R[], LDL-C( &) 1.4

4E HDL-C 5.5

AR KR
Ed=

WA Al, Apo Al 0.96
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| #JlE#E B, Apo B 1.05

Lipoprotein Electrophoresis

Marked chylomicronaemia syndrome. Certain atypical
antipsychotics had adverse effects on lipoprotein
metabolism. Full lipid profile should be performed three
monthly or during routine health monitoring. This frequency
may be decreased depending on the results obtained and the
agent used.

REE A HEIKERE (B 19) 5 3 ShaAR TR AHE CM I
Y o R B AR PR HORS 08 2500 T B AU B IR .
NAF =N AAE— R A MRS 2, BU7E 5 e R R4S
RS A LA o S 2 6 ] PG 7 5 SR S A FH 245 T o 24
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)
Fig.19 Quetiapine-induced —Marked chylomicronaemia

syndrome.

K19 MRS RAMRERS — B A L BETORE I AE
Interpretation

Quetiapine is an atypical antipsychotics used to treat
schizophrenia and acute manic episodes of bipolar disorder.
Some but not all atypical antipsychotics have substantial
side effects upon many systems leading to metabolic
complications, including obesity, hyperglycemia, insulin
resistance; type 2 diabetes, diabetic ketoacidosis, and
dyslipidemia. Quetiapine administration has been associated
with increases from baseline in plasma cholesterol and
triglycerides.

%
MR T2 — PR SR BTG AR 2, T TR R 0 BURE
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Comment

Atypical antipsychotics have been associated with
hypertriglyceridaemia. Increased insulin resistance in
patients after treatment with olanzapine, risperidone or
quetiapine has been reported. The hypertriglyceridaemia is
modest in patients receiving quetiapine and minimal in
those who are on risperidone. However, there has been
considerable debate about whether it is the cause or effect of
insulin resistance. Baseline and periodic posttreatment
monitoring for metabolic complications on all the atypical
agents was recommended. Routine monitoring of glucose
and lipid profile during treatment with novel antipsychotics
should be advocated.
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CASER RHEUMATOID ARTHRITIS
R 5T %

History

® 77/F, presented with symptoms of rheumatoid arthritis
and found to have type 2 diabetes mellitus.

® Currently on OHA, prednisolone, MTx (Methotrexate)
and folate.

® Joint pain under fair control with normal CRP.

XHI R
L
e 77%, i, HEXIEMHERTKER, T2DM.

® WLIEFUREEREZy, JRJERate, IR AR .
®  SCIMS BRG], C EH(CRP)IEH

Lipid Profile

Total Cholesterol 5.3
Triglycerides 2.5
HDL-C 0.83
LDL-C calc 33
LDL-C direct N/A
Non HDL-C 4.5

Appearance Clear
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MmAs4E R

MH [E B, TC 5.3
Hw =g, TG 2.5
15955 B e 4 1 AE [ %, HDL-C 0.83

%% 7% A B R B, LDL-C(iHD | 3.3

iR L g A 1 &%, LDL-C( &) | —

4F HDL-C 4.5

AN =B

Lipoprotein Electrophoresis

Increased VLDL and a reduced HDL consistent with
dyslipidaemia of acute phase response to rheumatoid
arthritis

iR {=ER7

At Ak EEE (B 200 238 7 ShaA AT 28 2otk i A
N EI IR ZELERIL:  VLDL J+/& . HDL [&1i%.
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Fig.20 Rheumatoid Arthritis —Increased VLDL and a

reduced HDL
B 20 EXGEMHERTT A —VLDL F . HDL B

Interpretation

Patients with rheumatoid arthritis (RA) have a high
prevalence of insulin resistance and dyslipidaemia. This
high prevalence could be due to acute phase response to
inflammatory arthritis per se. The cause for the
dyslipidaemia is not fully understood. The lipid profile of
patients with active or untreated RA is primarily
characterized by a decrease in serum levels of HDL-C
whereas contrasting findings have been reported on TC and
LDL-C

fERE
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FRRBHEIRTT R (RA) BIR N 2 HEA RS =P
HEZHL. BRI 2 0 JORE SR I AH S B2 AT DA R IX —
MK, HETEREERRRIMAEZREL . REZIH T FNES)
AR RA T N B 2 13 HDL-C /KPR, TC
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Comment

The acute phase response in patients suffering from RA and
other inflammatory arthritides is associated with low
HDL-C, as well as insulin resistance. The cholesterol ester
transfer protein (CETP) plays a central role in HDL
metabolism. CETP exchanges cholesterol esters with
triglycerides between HDL and apo B-containing
lipoproteins and thus significantly contributes to the reverse
cholesterol transport pathway. It has been reported that
patients with RA exhibited significantly higher CETP
activity leading to a reduction in HDL-C levels and an
atherogenic lipoprotein profile.
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Notes
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The use of disease modifying antitheumatic drugs
(DMARDs), methotrexate (MTX) or systemic steroids in
controlling the RA disease activity may reduce articular
damage. Patients receiving MTX have profound effects on
inflammation profile. But MTX also had adverse effects on
lipid and lipoprotein metabolism. The use of corticosteroids
is associated with dyslipidaemia and hypertension and is
potentially atherogenic.
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i B XE 259 (DMARD), H &M MTX)ak 4 B 2k
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CASE S SEPTIC SHOCK LDL-C direct N/A <0.1

Non HDL-C 3.7 N/A
B EAR 3E Appearance Clear Turbid
ApoAl N/A <0.25
ApoB N/A 0.80
History MAEZ R
® 56/F ®mE— | KK
) ESRD on CAPD, DM N WER | B
® Lipid profile results unremarkable at last visit B IHFE R TC 51 57
® Septic shock at admission JEWEEEEE: TG 17 107
ELR e % B IR 82 F1IE [ %, HDL-C 139 [ <0.10
1% B i 25 1 IH [ i, LDL-C(ivt &) 2.9 —
e I B G B 1 H S B, LDL-CC &) — <0.1
4F HDL-C 3.7 N/A
o 6. Lt S i |
® ZORWIEIEM, KHIFFSMEABNARIEEENIRIT, %HE%E Al, Apo Al — | <025
Wi R v HJFHEH B, Apo B — 0.80
® il —IRE BN MEE R B R
o [ RkE kT Lipoprotein Electrophoresis
Lipid Profile Marked chylomicronaemia syndrome. The faint alpha-band
is consistent with the low plasma HDL-C and ApoAl levels.
Last This
visit admission
Total Cholesterol 5.1 5.7
Triglycerides 1.7 10.7
HDL-C 1.39 <0.10
LDL-C calc 2.9 N/A
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Fig. 21 Septic shock—Marked chylomicronaemia syndrome
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GER—3,

Interpretation

Sepsis has been defined as the systemic inflammatory
response to infection. Patients with bacterial infections and
viral infections who exacerbated their inflammatory state
have increased plasma triglyceride levels. Multiple
cytokines increase plasma triglyceride levels suggesting that
hypertriglyceridaemia is a very sensitive response of the
host to infection. Plasma triglyceride levels increase from
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overproduction of VLDL in adipose tissue, increased
hepatic fatty acid synthesis, and suppression of fatty acid
oxidation. With more severe infection, VLDL clearance
decreases secondary to decreased lipoprotein lipase and Apo
E in VLDL. Significantly lower plasma levels of HDL-C
and Apo Al are associated with septic shock. HDL binds
and neutralizes the bioactivity of the potent bacterial lipids,
lipopolysaccharide (LPS) and lipoteichoic acid that
stimulate host innate immune responses. HDL is generally
thought to be anti-inflammatory in health and disease..

fERE

i B TILEE 2 FR IR G 5| S 1) 45 B 1 40RE S B o 4T B S e A
SRR AL TG WRET & . 2 PP gn fu R -7 mr i
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Bet 45 & e ORI AW is T A R R (Je 2 68 LPS A
BEEEFRR ), THIWTE 32 R IR 9% .. HDL 7 {8 A A
SR R B RN B BLRAE

Comment

Not much is currently known about lipoproteins and its role
in septic shock. Many studies have suggested that
lipoproteins play key roles in promoting innate immunity
against invading microorganisms. The beneficial effects of
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lipoproteins in sepsis may be related to their capability to
neutralize LPS and lipoteichoic acid, which are bacterial
toxins. Of all lipoproteins, HDL has the highest binding
capacity for LPS and lipoteichoic acid. Decreased plasma
levels of HDL-C and Apo A1l may indicate a poor prognosis.
Although the exact mechanism has not been fully elucidated,
one hypothesis proposes that HDL is decreased because of
massive release of endotoxin and subsequent increased
consumption of HDL. Another possibility is that high
concentrations of proinflammatory cytokines suppress
lipoprotein production during sepsis.

Wik
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SRTRUIALE R e Az B, — MRl , BT K&
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CASET TOXIC ACUTE TUBULAR NECROSIS

TRt NERL

History

49/M

Old TB, BPH

fever for few days

malaise, runny nose

taken herbs and voltaren with subjective decreased
urine output

® referred for acute renal failure
=6 T

R

° 49 %, B

® MRIBMESEAZ, RMEAT 2R A=
L KIe i H

° 2527, e

° A F AR B2 AEAR AR, B R AE =D
o BUTHRMEE IR
Lipid Profile

Total Cholesterol 7.0
Triglycerides 5.0

HDL-C 0.19

LDL-C calc N/A
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LDL-C direct 1.1

Non HDL-C 6.9

Appearance Turbid

ApoAl 0.25

ApoB 0.95

Lp(a) <20

I 45 R

S BH A iE, TC 7.0
Hl =8, TG 5.0
e % 2 IR 82 B IH [ %, HDL-C 0.19

&% 8 I £ 1 I [, LDL-C(H550) —

I 5% 52 i £ 1 1E 97, LDL-C(JU &) 1.1

ik HDL-C 6.9

S DR
HIEEH Al, Apo Al 0.25
#Z N5 A B, Apo B 0.95
JIEH# H(a), Lp(a) <20

Lipoprotein Electrophoresis

Lipoprotein agarose gel electrophoresis showed that the
beta-lipoprotein fraction was more negatively charged and
moved relatively faster toward the anode than the control
subjects. The faint (nearly absent) alpha-fraction was in
agreement with the low HDL-C and Apo Al levels. No
evidence of paraprotein interference with the direct
HDL/LDL assays. The presence of LPX is unlikely (in view
of the normal Apo B). LDL particles are heterogeneous with
regard to their chemical and physical properties. The patient
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had toxic nephropathy and ATN with recent nonsteroidal
anti-inflammatory drug (NSAID) and herbal use. The
lipoprotein metabolism is specifically altered by the effects
of drugs. Re-testing after abstinence from herbs and
NSAIDs that may affect the oxidation status is
recommended because altered electromobilities may
represent a crude index for chemical changes in LDL.

HE B 3 Bk
Jig 8 E BT B F vk A R (&1 22) 28 8. 9 SR A B
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Fig.22 Toxic ATN —beta-lipoprotein fraction
K22 hEfE SRR/ NVESRIE —B -lREH
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Comment

Toxic lymphokines of interstitial inflammation might be
implicated by high or prolonged dosing of NSAIDs.
Elevated fasting triglyceride levels increase the triglyceride
content of LDL in a process mediated by the action of
plasma lipid-transfer proteins. The patient had toxic
nephropathy and ATN with recent NSAID and herbal use.
Patients with ATN may be more likely to develop insulin
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resistance due to loss of renal function. Impaired hepatic
lipase (HL) activity may result in an enrichment of LDL and
HDL particles with triglycerides and depleted in CE. The
accumulation of such large, buoyant, triglyceride-rich
LDL-like particles may in turn produce changes in the
physical properties of the lipoprotein surface and core, and
thus the mobility on electrophoresis. Avoid nephrotoxic
agents (NSAIDs/toxic herbs), as they may delay recovery of
the tubular function.
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CASEU UNCONTROLLED TYPE 2 DIABETES
LA B A 2 RO R

History

48/M, travel agent.

Chronic smoker.

History of type 2 DM >20 years with triopathy
Ischemic cardiomyopathy, poorly controlled DM
HbAlc 17.8%, glucose 32.3 mmol/L.

RFT was normal except mild hyponatraemia (possibly
pseudohyponatraemia caused by hypertriglyceridaemia
and the hyperglycaemia per se)

® Declined ICD after seeing family doctor.

® FU Medical with drugs.

il U

I 52

® 48X, S, MATHTLAE:

o [

® 2 AUMEIRAG (T2DM) 20 44, FEBEALM RS
P22 9 A5 TS I A

o i PO, BEERm A

® HikiMZIFE A (HbAle) 17.8%, IMFE 32.3 mmol/L;
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Lipid Profile

Total Cholesterol 7.5

Triglycerides 6.7

HDL-C 0.92

LDL-C calc N/A

LDL-C direct 4.3

Non HDL-C 6.6

Appearance Slightly Turbid

ApoAl 1.26

ApoB 1.63

Mg 45 3R

SV BH [ B, TC 7.5

Hih =M, TG 6.7

v 2% g & IR %, HDL-C 0.92

iK% B g &5 (U E [ RE, LDL-C(iHED | N/A

iK% R B S IR R, LDL-C(&) | 4.3

ik HDL-C 6.6
AN R
HIEEH Al, Apo Al 1.26
HHEE A B, Apo B 1.63

Lipoprotein Electrophoresis

133

Markedly elevated apo B-containing lipoproteins (LDL and
VLDL). Diabetes should be monitored optimally to reverse
the dyslipidaemia.

e A Bk
fEEE A Ik (K23) %5 1 SrAExR: & apo B JF
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Fig. 23 Uncontrolled T2DM —Markedly elevated LDL

and VLDL
B23  fEHIA R K 2 B85 RH—LDL Al VLDL B & 7t

Interpretation

Dyslipidaemia is associated with poor glycaemic control,
most notably for increased triglyceride and decreased

134



HDL-C levels. Even if concentration of LDL-C is not
significantly increased, however, type 2 diabetic patients
typically have a preponderance of smaller, denser LDL
particles, which are potentially atherogenic. The underlying
abnormality responsible for all these changes is insulin
resistance.

fERE

IRES ) ASEORE PR B3 IR AR AL E RIA TG 7K
EFE A HDL-C /K-FR&#K, LDL-C /KFF- =i AN
. AR1M, T2DM LA/Ni%5 LDL FHEh 3, Ei{# LDL-C
ACETH R AN, 2 38 0 20 ik o R AR A0 R AR 1 XU
JiR & AP 1% LA 7 PR AR SR A

Comment

Poor glycemic control refers to persistently elevated blood
glucose and HbAlc levels over months and years before
severe complications occur. Insulin deficiency reduces
lipoprotein lipase (LPL) activity and results in defective
removal of triglyceride-rich lipoproteins. Low cholesteryl
ester transfer protein (CETP) is observed in type 2 diabetics
while its activity tends to be higher in patients with type 1
diabetes. CETP mediates the exchange of cholesteryl esters
in HDL particles for triglycerides in VLDL particles. It
plays a critical role in reverse cholesterol transport pathway.
However, CETP produces VLDL particles that are enriched
with cholesteryl-ester and decreases HDL-C levels. Reduced
HDL-C levels may also be due to increased catabolism,
resulting from increased hepatic triglyceride lipase action of
HDL particles with higher triglyceride content.
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MBER A 48 MBE AT HbA le /KFHRE8 M T a, 3t
H B J B A] R A PR B RRE . R B R R PE AT R B
HEMTEE (LPL) vEVEFRK, FEE & TG fi & A MG Rk
5. T2DM & FIIHE B EH (CETP) 7KK,
{EVEPERE 1 BUBE PRI . CETP 5 HDL B o i [ i
fis5 VLDL Fikih TG A8 #e, 78 RH[E B 06 a8 v
EAEEMEM. SR, #id CETP 4R VLDL Fiki S
SIBEEERS, I R4 S5 HDL-C /K FR#K. HDL-C /K
AR VA R T AT B BT TG & &5 = i HDL Sk (AR e
Fna o

Notes

Levels of HbAlc offer a good indication of the lipid profile
of patients with type 2 diabetes. The combination of statin
and fibrate results in improvement in all aspects of diabetic
dyslipidaemia. Improved glycaemic control can be very
effective to reduce TG levels; however, complete reversal of

dyslipidaemia is usually unachievable.

EREI

HbA le 7KFrJ /R 474 J2 N2 T2DM (i gt a5t o Ay A1 D1
RS L IR A FH T DA T S B o TG 25 8L, AR
AROWFER TG Ko SRIMT, AL O v U 042 il R
SE AT I T 2R LI e DAL
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CASEV VIRAL HEPATITIS
RERET

History

® 55M

® HBYV positve

® History of HCC with cadaveric liver transplant in
China 4 years ago

® Lipid profile results unremarkable at last visit

® Recurrent hepatitis B and deranged liver function at
admission

® USG: Parenchymal change in transplant liver

E S TAY
¥ 52

55 %, B

HBV [HM:

A S IR P24 e 7 R L 52 7 AR I E R A
i Ja — R AR A 45 SR TC i B =

N ZRIBF R B Kk FFshaexalatis

AR AR AAE H T P S AR

Lipid Profile

Last visit This visit
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Total Cholesterol 4.9 2.4
Triglycerides 1.2 1.5
HDL-C 0.98 0.13
LDL-C calc 33 1.5
LDL-C direct N/A N/A
Non HDL-C 3.9 2.2
Appearance Clear Clear
ApoAl N/A 0.25
ApoB N/A 0.83
1 5
BE— | AR
RER | B2
S H [, TC 4.9 2.4
Hih =M, TG 1.2 1.5
e % PG 85 1 I %, HDL-C 098 | 0.13

I FE G 2 A IH [ i, LDL-C(vH 50 33 1.5
1% B 6 B 1 R[] B, LDL-C( &) — —

4 HDL-C 3.9 2.2
AR Bt | g
WG Al, Apo Al — 0.25
#H e B, Apo B — 0.83

Lipoprotein Electrophoresis

A reduced HDL-C consistent with hepatic dysfunction of
recurrent HBV infection

iR {= LR
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fesE Ak EE (K 24) 56 3 ShaANE KO
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)

Fig. 24  Viral Hepatitis — Reduced HDL-C
24 JEEMERT % —HDL-C KV R F%

Interpretation

Viral hepatitis is often associated with a reduced plasma
HDL-C since the liver is the major site of HDL synthesis.
Hepatic injury also leads to impaired synthesis or excretion
of two key enzymes: 1) Lecithin cholesterol acyltransferase
(LCAT), which is responsible for all lipoprotein cholesteryl
esterification; and 2) Hepatic triglyceride lipase, located in
hepatic endothelial cells, plays a unique role in the
conversion of IDL to LDL, as well as in the regulation of
HDL. Hepatic dysfunction differs from most other causes of
secondary dyslipidaemia in that the alterations in
lipoproteins are not only present in abnormal amounts but is
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also associated with abnormal composition, appearance and
electrophoretic mobility.

R

WEPEM £ 5 HDL-C A%, FAMAEZ HDL &
R EE B . A T B0 AS OSBRI S R R 57
e B, 5T S N S SR ) O Mg FIE ]
MR (LACT); 55—, (L TAFHEAN 40, 7& IDL
458 LDL UL & HDL 75 i F2 Hke & MuRe A 0
MW=EEAERE . AT oheelsms SEULKAE R . lRE A REN
AR AN [F) F HoAthy JEL DR i B 4k Ok PE AR 2R 8L, AR BN
EHCE R B AR RPN . AN KT RS
KRR,

Comment

Patients suffering from viral hepatitis often present features
of liver inflammation and deranged LFT. It is well
established that chronic inflammation causes a reduction of
LDL-C, and, to some extent, HDL-C. Depending on the
kind of viral infection involved (HBV or HCV), endogenous
cytokines have been related to changes in plasma lipid and
lipoprotein composition

PP
R AT B 2 IR T R AT D) 2. D2

UESEA8PE A SE AT LI LDL-C FF%, EEAFFFEE L
3 HDL-C F#fi. PIYRVEA L A 7~ 15 IR B iR £ 1 Ry
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PR E O, IR T EGYR SRS (HBV 8 HCV)
Notes

Liver plays a key role in the metabolism of plasma lipids,
lipoproteins and apolipoproteins. It has been suggested that
the lipid profile results in patients suffering from viral
hepatitis may reflect the hepatic cellular impairment status.
Decreased plasma levels of cholesterol and apoAl may
indicate a poor prognosis.

EEEI

FRAEAE AR AR & A A aiE s A RO AR TP R .
B PEAT 2 G 1 I i 45 2R RT A e I JET 40 i £ 453 493 1
Olo MMIRARFERE 5 apoAl 7K FEAR ] BEZ TS A R AL
JE.
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CASEW WILSON’S DISEASE
BRI

History

® 47/F

®  Work in nursing home (cleaner)

® Nondrinker, Nonsmoker

®  Admitted for Child's C liver cirrhosis complicated by

gastric varices, heptic encephalopathy and and ascites

with associated splenomegaly and acute hepatic

decompensation.

HBsAg negative

HBsAb positive; HCV negative; AFP normal

Ceruloplasmin | ; urine copper 1; started pencillamine

250 mg daily

® Diagnosed Wilson's disease with Kayser-Fleischer (KF)
ring and Child's C cirrhosis pending liver

transplantation

sl W

T 52

® 47%, ik,

® U TAE (EWEILD;

o AN, ANMH:

o HA WA RIFEEIL, A Child 407260 C
G o DAL RN S B D SR AR O 18 R e ik o
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R R NI TN
® JHEFRmPLE (HBsAg) [k

® AFEMm P (HBsAb) FHM:; WAFREE (HCV) H

PE: WREH (AFP) JKFIEH

® MMKHME A SR TGN B &G 0 E

N 250 =
® iU BURARIIEFEILE-IE3KSE (KF) 3. Child C
P A RS
Lipid Profile
Total Cholesterol 2.0
Triglycerides 0.9
HDL-C 0.44
LDL-C calc 1.2
LDL-C direct N/A
Non HDL-C 1.6
Appearance Clear
ApoAl <0.25
ApoB <0.35
iNiEEZES
S JHE R, TC 2.0
Hih =K, TG 0.9
= % 2 G & A JE [ %, HDL-C 0.44
% R 8 SRR, LDL-COHED | 1.2
i R B FIH AR, LDL-C(&) | N/A
3F HDL-C 1.6
SN E
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HEEH Al, Apo Al

<0.25

#HJE®EH B, Apo B

<0.35

Lipoprotein Electrophoresis

A reduced HDL consistent with the faint alpha-lipoprotein

fraction in patients with cirrhosis.

iR {= LR

MR HIKAR (K 25) 38 5 Shr A 9840 38 2RI,

HDL /KF B AR S o-flREE

- -

CASE W

®

~—FFA
~<—HDL

.“--E. ~—VLDL
‘--- L) <~—LDL
aC *

Qc 1 2 3

9

)

Fig. 25 Wilson’s Disease — Reduced HDL
K25 BRI — HDL KPR

Interpretation

146



Wilson’s disease is a rare cause of liver cirrhosis. Cirrhosis
usually develops after years of liver inflammation. Hepatic
injury slows the processing of nutrients, hormones, drugs,
and toxins by the liver. It is well known that liver plays a
key role in serum lipoprotein synthesis and metabolism, and
that chronic inflammation causes hypocholesterolaemia.
Many patients with Wilson’s disease who are cirrhotic have
a reduction of LDL; and, to some extent, HDL, although it
is usually mild.

fERE

JEER A DORE A2 A 1 — P LS IR o R Al o R A
ERFR G LN « ATHRZ S 7R .
29N R AE T E AR AR 2R . BT R0, HFAEAE I
TER A A AR P AR O, 12V SRR AR B R
JIEL ] P2 LR o AR 22 Ja /R AR BORE B3 #R A IF AL, BRAR
2P S 20 LDL PR, 7ERMRERE - HDL W FEIK,
RERBEER,

Comment

Cirrhotics are both hypolipidaemic and hypermetabolic. The
hypolipidaemic state may be due to the fact that cirrhosis is
a diffuse parenchymal disease causing poor hepatic
synthesis of lipids and lipoproteins. Increased energy needs
may produce a hypermetabolic response by increased
utilization of lipid stores. The liver plays a crucial role in
production and degradation of lipoproteins. Declining
lipoprotein cholesterol may reflect deteriorating liver
function. It has been reported that all plasma lipids (TC,
VLDL, LDL, HDL and TG) were significantly lower in
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cirrhotics. Their adipose tissues and lipid metabolism are
insensitivity to insulin.

Vil

JHFREE AL, KB Ah T — P HIURE AN S AR IR AS o AR HILRE
A]BE AR HH T JH RS AT P R 38 1 ST o s A8 5 | Ak JH AU A o
NEE A G HAEIE. ResE R REm, 74 S =,
FEUEE NG R YE . I IEAE TR 2R ) AR RH R A
FEH A CHEEEA - A5 Ex 1 A ] P AR T e Bl JH 2 e ot
tho PEfRiE, FFAE{L S A (TC, VLDL, LDLFITG)
WERRK. BEAh, FHRE AR 2 1 G B 2 R0 AR AR xS
JiR I 2 AU
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CASE X LIPOPROTEIN-X (LP-X)
feEERA X

History

® 2/F

® History of biliary atresia

® Post-Kassai operation with no improvement of liver
function, persistent cholestasis

®  Work up for Aligalle syndrome

® Total bilirubin 187 umol/L, Delta bilirubin 76 umol/L

EX/TD

R 5E

e 2%, ik

® JHiE A

® REMFREEAUEENIIGRE, FFAVEIE R
® 1N Aligalle 48 &1

® JHZA E=187umol/L, & HZ . %E=76umol/L
Lipid Profile

Total Cholesterol 21.2

Triglycerides 2.9

HDL-C 1.34

LDL-C calc 18.5
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LDL-C direct 3.8
Non HDL-C 19.8

Appearance Clear

ApoAl 0.56

ApoB 1.39

LIV EEES

& EE R, TC 21.2
Hih =M, TG 2.9
e % IR 82 I [ B, HDL-C 1.34

iK% AR 8 F M [ 9, LDL-C(iH5) | 18.5

2% 5 i £ 1 JH [, LDL-CGll ) 3.8

iE HDL-C 19.8
CAR g
WA Al, Apo Al 0.56
#H e A B, Apo B 1.39

Lipoprotein Electrophoresis

Abnormal beta-lipoprotein which migrates to the cathode
was noted, likely to be lipoprotein X (LP-X) that cannot be
detected by direct LDL-C assay and corresponds to the
discordant LDL-C (direct vs calculation), and a
disproportionately (relatively) low apo B results. Albumin
bound (delta) bilirubin was also evident in the free fatty acid
region near the anode.

e A Bk
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REER A K ERE (B 26) 58 4 SHRARTI: TR E MK
MHE B REE, WReElREA X (LP-X), EAfedd
B E LDL-C M7 iEAl, o] 5]k B E i) LDL-C
L1151 LDL-C 5 RA—3, 51K apoB &5 R AR
15 FHAR B0 25 HE BT R X 38k 1 B2 1 45 A IR AL R AR B

MV o
. @®
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scC . - : - CM
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@

Fig. 26 Lipoprotein-X
K26 JEdEHA X

Interpretation

In patients with cholestatic liver disease, the increase in
plasma cholesterol levels is largely due to an increased level
of lipoprotein-X (LP-X), an abnormal lipoprotein particle
within the LDL density region that is rich in free cholesterol
and phospholipids (PL). Since both LP-X and bile vesicles
are composed of PL and free cholesterol, LP-X particles are
formed when biliary vesicles regurgitated from liver into
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plasma or from the accumulation of PL and free cholesterol
because of reduced lecithin:cholesterol acyltransferase
(LCAT) activity in the plasma. Upon agarose gel
electrophoresis, plasma LP-X migrates toward the anode
more slowly than all normal lipoproteins.

fERE

FIEA-JRA AR I s SR, ISR IR R R p 4 v (127D
FEAEEAX (LP-X) KPR ITEL. LP-X & Ff
ARG EMRL, A7/E TLDLER 7y, & 5 il 15 I [ 1
ARG o 0l I AT 20 JIEL [ A LP-X A/ 38 I 4
gy, W O AR AE A L e A2 i (LCAT) i1k
BEAIG, ARSI 2 0 A REE /NS0 SRR ATl i AT
T 2 L [ B T LP-X o 3R B P K IS ISR LP-XC [ B
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w
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Fig. 27 Plasma of a patient with cholestatic liver disease
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Kl 27 HE IR R s B i I S
Comment

Using small angle X-ray scattering, it has been shown that
LP-X is a 40-100 nm bilamellar particle with an aqueous
lumen, predominantly composed of PL and free cholesterol
in equimolar amounts and containing only 3% of
triglycerides and 2% of cholesteryl ester. Gradient
ultracentrifugation revealed that LP-X is isolated in the LDL
fraction and contains apo C and albumin but lacking apo
B100. LP-X inhibits the oxidation of normal LDL particles
and prevents oxidized LDL from disrupting survival
mechanisms in vascular endothelial cells. It has been shown
to have antiatherogenic properties. The cholesterol content
of LP-X is predominantly unesterified cholesterol raising
the possibility that LP-X could remove cholesterol from
tissue similar to the unesterified cholesterol uptake by HDL
in the reverse cholesterol transport pathway. LP-X also
impedes chylomicron remnant hepatic uptake in isolated
hepatocytes..

Vil

N FEX 2B 20 M R I TR £ 1 XD 40-100 nm P 7K
RUZ /NG . =5 B P A5 BE R 1) I B 11 R Ui 2 ] e 2
AL 3% TGAN2 % Ff) H [ B o Aofs P AR ol 5 00 2 7R LP-X
MASTAFAE TLDLER 73, & HapoC 1 H & HHH = apo
B100. C.&uFsCLP-XAe i Ik H LDLER A L FHIE
AALLDL A AR AT I N 2 40 f, B Buah s R ad
B ThRE . LP-X A (14 JH [ i 3= B2 R mR AL IE [ i, 380
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T LP-XZALHDL S5 H A B A4 L [ 5975 R 2H 23 o ) ] 7
AT RENE . LP-X ] B 4 e e AL B Ok SR
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Lipid Profile
Total Cholesterol 8.5
Triglycerides 3.7
HDL-C 0.17
LDL-C calc 6.6
LDL-C direct 0.3
Non HDL-C 8.3
Appearance Clear
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ApoAl <0.25
ApoB 2.01

I i 5 5

S IH[E B, TC 8.5

H =M, TG 3.7

1545 1 s B A IR [ %, HDL-C 0.17

iK% FE G B A IH [ i, LDL-C (v 50 6.6

iR 5 A £ 1 JH ], LDL-C(ll i) 0.3

4 HDL-C 8.3
S B
ARSI Al, Apo Al <0.25
#H e A B, Apo B 2.01

Lipoprotein Electrophoresis

Discordant LDL-C results between calculation and direct
measurement. The presence of modified LDL particles, and
the coexistence of LP-X and LP-Y is common in patients
with progressive cholestasis or biliary atresia.

Note different electrophoretic mobility compared with
sample which contains LP-X.

flg & 9 Bk

MR Uk R (18 28) 28 2 ShRA KM : LDL-C Hit
A HEWEEA 2 ATV R A B IHTE P 8
BERNAFEZIG LDL ki, fEEE X MREA Y
RIS AR . FEEERZ: BIKEBRARTF
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Fig. 28 Lipoprotein-Y
K28 HEkHY

Interpretation

Abnormal lipoproteins such as LP-X and LP-Y are
frequently observed in patients with cholestatic liver disease
and are reported to influence homogeneous LDL-C assays.
As previously mentioned, LP-X is a cholesterol rich
lipoprotein that migrates toward the cathodic side of LDL
on electrophoresis. The presence of LP-X is associated with
jaundice and progressive cholestasis. LP-Y resembles LP-X
in mobility and pathology, but is triglyceride-rich. In post
liver transplantation it is not uncommon for the patient to go
through a cholestatic phase. The electrophoretic pattern of
lipoproteins was generally characterized by the presence of
LP-X, and may also contain a larger LDL particle (LP-Y),
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which is depleted in cholesteryl esters and rich in
triglycerides, and a decrease in alpha band intensity as well.
The LDL, however, is heterogeneous as reflected in the
discordant LDL-C and apo B results

R

RHA- AR 0 e A E R W R, WiEER X
(LP-X)FIiEE A Y (LP-Y), M1 LDL-C fEIAHAI .
AU, LP-X & —f'E &R EE AR A, KA H I
7 LDL M HRlel. LP-X (1) H 305 e A0 FL I RE IR AR
HHRo LP-Y HITFERFWHEMEFEMLT LP-X, HEH
WEZ N TG. 32 R N IEHE &4 T RGN .
AR 1 K B ) — MR A o YRR PRI, TTRES
KEES TG i LDL ikl (LP-Y), LA AMNILEE 1EH )
kL, X FhEURLE D IHERERS . = S TG. 1 LDL (15
JF R BLAE LDL-C 5 apoB FI45 A —%L.

Comment

The interpretation of lipoprotein patterns in patients with
cholestatic liver disease has been tricky because the
dyslipidaemia can be extreme with marked elevations of
free cholesterol and phospholipids. Pre-beta and alpha bands
can be absent on electrophoresis. When patients with
cholestasis are hypertriglyceridaemic the excess triglyceride
is to be found predominantly in the LDL fractions rather
than in VLDL. Lipoproteins of the density range
1.019-1.063 g/cm3 occurring in the plasma of patients with
obstructive jaundice, and the LDL, however, is
heterogeneous. Subfractionation of this density class by
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combined  sodium  phosphotungstate  precipitation,
ultracentrifugation, and column chromatography on
hydroxyapatite and agarose gel yielded essentially three
fractions: (1) LP-X, an abnormal LDL which lacks apo B,
with a vesicular structure that appears in rouleaux formation
under the electron microscope. (2) a triglyceride-rich
lipoprotein for which is depleted in cholesteryl esters, called
LP-Y and (3) apparently normal buoyant apo B-containing
LDL particles. Marked differences between these fractions
with respect to electron-microscopic appearance, hydrated
densities, chemical composition and immunochemical
characteristics were observed, and the relative distribution
of these fractions varied from patient to patient. The protein
moiety of LP-X consisted primarily of apo C and albumin.
LP-Y showed, in addition to apo C, the presence of apo B.
The apparently normal apo B-containing lipoprotein fraction
had higher triglyceride and free cholesterol contents than
that of normal individuals and an unusually high content of
apo C. It is important to consider the coexistence of LP-Y
with LP-X in screening patients for cholestasis

ViR

FF W95 A [F) - oAt K 22 gk v il g S, AR IR AR
PRI 28 2 1) I Ok B AR B AR T, B A
P B 1) v I ILRE P4 i 25 L 5] T R T I A0 P v o FLUKOR
DLET B AN o 7, UM S R AR TG MLER,
M2 TG EEAET LDL W, 1MiA& VLDL 1. #FH
VB Y £ I IR B (1 S FE VW L AE 1.019-1.063 g/em’
{H/2 LDL {7175 S i P o IX2R% 20 5y SIS A IR
BNUTUE « B0 FIR SR AN Z AT B Bt i R 4 A H ik T
SFRZHSy: (1) LP-X, —FiF % H LDL, #t= apoB.
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FE LT R TS BT 2 FLAS ) IR D1 ek R R AR
() B TG HIlgHEH, = HE RS, #RON LP-Y; (3)
FLEIEH 1 & apoB [FIRIURL » IX L3506 (1) HE ¥ S0 ABE
A KB o M A 0 s 5 B . 22
S, 0 EAS 3 A R T 5o LP-X I8 3 32 2
9 apoC MEHEH. LP-Y & T & apoC 4, i&FH apoB.
1EH AN 2 apoB Mg & UKL 1) TG A 25 AH [ i 2 &
IR, apoC & &1l W M. TSRV IRER B
I5f, BiFRE LP-Y M3Lfidt.
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CASE Z ZIEVE’S SYNDROME

Zieve’s LZEE1E

History

® 58/M, drinker.

® Elevated plasma TG, abdominal pain.
® Deranged LFT and jaundice.

® Haemolytic anaemia was noted.
£

b

® 58X, Sk, NN,

o =R (TG) IMAE, M.
® JFIhEE AN,

® A METTIM.

Lipid Profile

Total Cholesterol 4.2
Triglycerides 5.4
HDL-C <0.10
LDL-C calc N/A
LDL-C direct 0.1

Non HDL-C 4.1
Appearance Slightly turbid
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ApoAl 0.29

ApoB 0.68

Mg 45 5%

S IH E I, TC 42
Hih =5, TG 5.4
o 2 P55 1 B (1 JE ] B, HDL-C <0.10
iK% FE G B A IH [ i, LDL-C (v 50 —
IR B 16 2 1 R B, LDL-C( ) 0.1
4 HDL-C 4.1
AR B2V
WABE A Al, Apo Al 0.29
#H e A B, Apo B 0.68

Lipoprotein Electrophoresis

Increased VLDL and a reduced HDL consistent with
dyslipidaemia of hepatic dysfunction

iR {= LR

EE KGR (K29 % 1 ShrAER: VLDL FF&.
HDL F#%, NATIHREA KA s RS X aLR .
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CASE Z
i ~—FFA
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. . . -—\/LDL
«HAEERERNEaN
sC ~=—CM
Q€ 1 2 3 4 5 6 7 8 9 -
0]
Fig. 29 Zieve's syndrome —Increased VLDL and a

reduced HDL
29 Zieve's Zi&HF — VLDL JI&, HDL P41

Interpretation

Zieve's syndrome consists of jaundice, hepatic dysfunction,
hypertriglyceridaemia and transient haemolytic anaemia
associated with alcohol abuse. It is a rare form of alcoholic
haemolysis exhibits some of the symptoms of acquired
pyruvate kinase (PK) deficiency anaemia. The oxidative
form of PK is unstable. It has been suggested that
acetaldehyde, a metabolite of ethanol, may account for
oxidation of PK in the erythrocytes. The finding of
hypertriglyceridemia in patients with congenital PK
deficiency supports that acquired PK deficiency contributes
to the clinical features of Zieve’s syndrome.
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Zieve's LEEILRIA HE . FFThREA 4. W TGIIAE A4
PR M ST I, X EREIR SR AT 5. Zieve's
CREALAE RS DL RS h B VEVA I, A 2R A5 1 P A PR
PP BREA KBS /R . Zieve's ZRE1E B I LL40
PKULVEA L AAEAE . FE AR, ZERXMIELL T, LBFEH
AU W) LT W] g2 EOPK AR A o S R P DA e I i i
b B3 I TG ILEE 48 7R Zieve's ZR-A iR R I PR 3L A1
TR R Pl R

Comment

Mild or transient hemolysis and acanthocytes are observed
in individuals with Zieve’s syndrome. Alcohol intoxication
can alter plasma lipid composition and the membrane
integrity of red blood cells. It has been reported that
secondary vitamin E—deficient red cells due to chronic
alcoholism have increased oxidant sensitivity and tend to
hemolyze more easily. Specifically, the lipoproteins
ApoB—48 and ApoB-100 are deficient because of the
abnormal assembly or defective secretion, leading to absent
cellular secretion from hepatocytes or intestinal epithelial
cells. Formation of normal chylomicrons is inhibited and
prevents intestinal absorption of lipids, resulting in severe
fat malabsorption.

wig
Zieves 452 (I AH M 4 AT LIRS P AT PV L BRZL
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