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Background & Pathoj

) I SUE ]
physiology

- LDLAAaTDL o LDL

iVLDL secreted from the livr:1':jco'nve:1;ted1 ;TO IDI: then LDL,

aolzgl v~ “

| .[Plasma LDIthS fﬂ-lﬁf_lllljp by receptors on the liver, adrenal. & peripheral cells: |
mtﬁtﬂgni’?f‘ |l y iln = O.—*. éﬂ&‘ﬁbﬁb}ejn Q_kb)oiﬂa % e
@'LMTPTHHH?PF}_& degraded by these cells. > in}ernah‘z@{( : W%\g) |

: @ Increased intracellular cholesterdl levels inhibits HMG-CoA reductase &
decreases LDL receptor synthesis.
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. The fioure shows 2
- diagrammatic representation
f of “thezstructurec-of low-
- density lipoprotein = (CDL),
" the LDL receptor, and ‘the
i binding of LDL to the
- receptor via apolipoprotein
. B-100. |
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Background & Pafﬂ%‘mphyswlogy
| SN F S
® [.DLal GMJ{I' .l il | 'wj e
AL also excretec 1q:
lso excreted in|bi s Jocl
joins th{i[t,ntcmhqmuciim;;i
dinascd o s> A8 Oelizl

® ILDI can be u:midi?ed in subendnthehal space of arterles\ |
2 Oxidiged LDL in artery walls provokes inflammalory LeSPONSC~=" [&l-l}" QJL::quﬂl ﬂ-‘
2 Monocytes ILCluIth & transformed into macrophages. «

® results in KJMMEMW—'(‘” d’ﬂJﬁL o_h:ll\ W\ \‘-}N\ “Ll}'

2 Foam cells: beginning of arterial fatty streak.
O If processes C(?ntmue angina, M:M-Luhﬂﬂl-ﬂﬂﬁm arrh}{thrrua
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Etiology
® There are two major ways in which dyslipide

20 J.FC-MM\
_' (L-Bﬂmal;jwhen

the disorder is not due to an identifiable underlying disease.

-, Co0 =3 15| |
0.9 t’ =2 Phenotype (Fredrickson-Levy—Lees), or the presentation in the body (including the
j( 2 S E(j:if’iﬁ type of lipid that is increased). '

enetic, this classification can be problematic, because there are over 200 different

mutations of the apolipoprotein gene. However, there are a few well-defined genetic |
conditions that are usually easy to identify. |

. Secondary:)should be initially manag
possible.

mia are classified:

cd by correcting underlying abnormality when &

L]
% *. Current laboratory values can not define un

{

derlying abnormality. I
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Primzlry

Phenolype

L e1 i
poprotein disorders; ¢ Phenotype c

Lipapratein(s)
elevated

Chwlomicrons
|

e {0L

| LDL and VLDL

—

IDL

Mo E e r—

VLDL

o

chylomicrons

Fredricksan Classifization of the 4
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COMGeniraticn
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Normal to |

.TmTT '_

Normal to T |

yRerlipidemias

Sam
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Normal

ategories:
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. Primary lipoprotein disorders: 6 Phenotype categories:

Type | Hyperchylomicronemia
Type lla Elevated LDL (familial ZEercholesterolemna) 4.

Type lIb  Elevated LDL angd VLDL (familial combined~s~ ¥ {‘%‘X
hypercholesterolemia) | Chal.

Type lll  Broad B-VLDL (Familial disbetallpoprotemei ja) A@-ﬁ
Type IV Elevated VLDL (Familial hypertriglycetidemia) g

Type V Elevated chylomicrons and VLDL (D:J.and_mgp_eﬂ[pldej}]@

WHO: World Health Organization, LDL: Low density lipoprotein, VLDL: Very J

low density lipoprofein : i ‘
f %? s O el (92
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disorders: 6 Phenotype categories.

_“_'—_-__ﬂ-—_————_— - -
Lipid Profile

Primary lipoprntein

= - e

Frederickson Classification

Type

I Familial lipoprotein lipase deficiency TG4+, C normal, CM++, HDL—/normal
(hyperchylomicronemia, hypertriglyceridemia)

lla Familial hypercholesterolemia TG normal, C+, LDL+

b Familial combined hyperlipidemia TG+, C+, LDL+, VLDL+

1] Familial dysbetalipidemia (remnant particle disease) TG+, C+, IDL+, CM remnants+

\Y) Familial hypertriglyceridemia TG+, C normal/+, LDL4+—+, VLDL++

V Familial combined hypertriglyceridemia TG+, C+, VLDL++, CM++

R . T & e
TG, triglycerides; C, cholesterol; CM, chylomicrons; HDL, high-density lipoproteins; LDL, low-density
lipoproteins; VLDL, very low density lipoproteins; [DL, intermediate-density lipoproteins; +, raised; —, lowered.

hitps:/idoctorlib.info/medical/fitzpatrick-atlas-dermatology/18.htmi
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Disorders of lipid metabolism

® Prolonged hypetlipidemia results in the accumulation of lipid in tissues and

causes cell damage. \'Q)d
\ o Llplds rnay accumulate in: .
w LXanthomatc:):; SM (tuberoeruptive xanthomata (ovebi?
fﬁ | Sy knees and G&Sﬁls type L1L hyperlipidemia)-trielyceride), t ndon (tendon @ _
] xanthomas-familial hypercholesterolemia- type ia), ]ﬂm__ :
(s\ (palmar xanthomata-type III_hyperlipidemia), corne (qorneal

. arcus, xanthomas, type Hehypeslipidemia). WESAP
¥ Atherosnleros’l_;]Arteﬂal wall gCholesterol)
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s Xanthomas

® Xanthoma
- S are plaque
—&ws The Rladues or nodules conmstmg of qum%@deposition and
. -l . = i
: Y 3 - -a-aisease utratherareagcmpmms_of_dﬁib;am

2
rot e e

R Chﬁ%}f?*&mmwmmd as:
- ® Eruptive, tuberoeruptive or —— U@)‘“ 8‘3
¢ Tendinous or planar xanthama. ERidt e
%1 ® Planar xanthomas include:

| k ® Xanthelasma palpebrarum/xanthelasma,

-
-
== -.. £ B

® Xanthoma striatum palmare, |

T W 4
] 5

® There are charactex : - : 2ted I - -

o, ——y oy,




Eruptive skin
xanthomata
characteristic of

severe
chylomicronemia.

Tendon xanthomata: typical of
eterozygous familial
hyperchulestemlenua. Similar

xanthomata occut in pauents
wuh e defective

C e e

hpuprntem B-lﬁﬁ,
cerebrutendmnus xanthomatosis,
and sitosterolemia.

ﬁ&

uberoeruptive and
tuberous xanthomata
typical of familial
dysbetalipoproteinemia.
A. Knee B. Palm.

Xanthuma satum pahnarg
characteristic of familial

e dY§b§§allpnp:ﬂteme1ma
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Dominant trait

——

Recessive trait _ |

Vi ¥ g

: Ik

The trait which appears in F1
generation are called dominant
trait.

Itappearsin more number.

- &

Dominant trait can expressitself

inthe presence of recessive trait.

The presence of another similar
allele is not required to produce

its phenotype.

1. The trait which does notappearin
F1generation are called recessive

trait.
2. ltappearsin less number.

3. Recessive trait cannotexpress itseff
inthe presence of dominant trait.

4. The presence of another similar
allele is required to produce its

phenotype.
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Familial LPL deficiency

® LPL is normally sed frOm vascular endothelium or by heparin and hydrolyzes '

chylomicrons and YLDI..

'H:amlhal LR deﬁmencv\ls rare

 Cegomalal
- ® Diagnosis is based on low ot absent enzyme activity with gormal human plasma or
i apolipoprotein C-1I, 2 cofactoi of the enzyme.
_ @& J_;WJO

r’lML EATTHCERS: o @.su Al @Jdl el
(Q‘@Mﬁﬂu) [ laazawl -J1 Ul (MMunP'QSma) U-oan.:.
(50 s Lo~ (Jols, 36 <




e
Familial IPI, deﬁcmm’“‘y—{;-?;i i é‘))

of chylomicrons and a mrrespondmg

increase in plasma triglycerides. VLDL concentration is normal. L\ gy
| sy
¢ Presenting rmmlfcsjmms include repeated atta@of nrreqﬂtls and abdominal

; 2 :
' @ ‘ ‘ xanth tosis, and atosplenomegaly beginning in
paln, B 8

i Childnood. _ bl SN G ‘.amé
b’:i\‘b Gmptom severLQJ is proportional to dietary fat intake and consequently to the

elevation of chylomicrons.

®
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Familial LPL deficiency

® Type Wi(VLDL and chylomicrons): |

ok, A\ Lj’\‘g&)l ATtk . Creal| (_}J_‘}u_“

® Abdominal pain, pancreatitis, eruptive xanthomas, and peripheral polyneuropathy.

WP Symptoms may occur in_childhood, but usually the (hs_qndgms expressed at a later
ylé-*\ Symptoms may in childhood, p

N g
® The risk of athgrgscleroals Jsdncreased with the disorder. ./J Cedio i d"duﬁj‘

| ® Patients commonly are_o_lmc hyperuricemia, and diabetic, and alcohol intake,
e 1! /S/' d | insufficiency tend to b§ exacerbating fact ‘
v’cup_z_yﬂ\ £&CXQPCNOUS © trogens, an 1E_IEL____.J;V end to F xacerbating factors.
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Famiiial hypercholesterolemia

® Characterized by:

L] 1‘

4

® The primary defect in familial
LDL receptor (Apo B-100) or, rarely, a defect of internalizing the LDL receptor

©

complex into the cell after normal bmdlng

Selective elevation in the plasma level of LDL.

- = e 5
Deposition of LDI-derived cholesterol in tcndons (xanthomas) and arteties
(atheromas) — s ~ lf.

Inheritance as an autosomal dominant trait with homozygotes more severely

affected than hﬁte]QZ}gthg o e A G}-‘J_}z\ U\_g.gvr 2 y\ u‘_ol..‘)‘
it Ov!sféi;ijbbw ls ok g e/

lemia is the inability to bind LDL to the
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Familial hypercholesterolemia -
Wl recep’lon)rﬁmb Lo | 1)
® Homozyg' otes have essentially no functional LDLJreceptorJ
® This leads to lack of LDL degradation by cells and unregulated biosynthesis.of

cholesterol, with total cholesterol and LDI.-C inversely proportional to the deficit
in CDL receptors.

® Heterozygotes have only about hﬂlﬂﬂlﬂ-ﬂeﬁm&Lﬂeﬂa-ber—ef_LDL_mw, total

cholesterol levels in the range from 300 to 600 :ttlg/ dL.

&
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Dysbetalipoproteinemia

~

2
E_Famﬂial tvpg_lﬂ_hyperﬁgoptoteinemiz;\(also called, broad-band, or B-1"1.DL)

® Patients develop the following clinical features after age 20 years:

» Xanthoma striata palmaris (yellow discolorations of the_palmar and digital

creases);
® Tuberous or t ruptive xanthomas (bulbous cutaneous xanthomas);
p—————

® Severe atherosclerosis involving the coronary arteries, internal carotids, and

abdominal aorta.
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Dysbetalipoproteinemia

® A defective structure of apolipoprotein E does not allow normal hepatic

surface receptor binding of remnant particles derived from chylomicrons and

VLDL (known as IDL).

3

G i B Msnd) g L0\ JL\
® Aggravating factors such as gbesity, -diabetes, and Rtegnancy may promote

overproduction of apolipoprotein B—containing lipoproteins.




Familial combinedhyperlipidemia

* Characterized by élevations in total cholesterol and triglycerides, -
decreased HDL., increased apolipoprotein B, and small, dense
[EDE.

° Tt is associated with premature CHD and may be difficult to
diagnose because lipid levels do not consistently display the same

pattern.




TypedV hyperlipoproteinemia

® Two genetic patterns:

* Familial hypertriglyceridemia, which does not carry a great risk for premature :.
CVD,

» Familial combined. hypeslipidemia; which is associated -withincreased risk for _

cardiovascular disease.

)
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Y e ey

It may be secondary to alcohol ingestion and can be aggravated by stress, progestins
oral contraceptives, thiazides, or B-blockers (el B ’
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Lipoprotein Abnormalities: 2° Causes

» Hypercholesterolemia:

» Hypothyroidism

» Qbstructive liver disease
| 5 C#M
| daq‘fu » Nephrotic syndrome

* JAnotexia neryosa
* Acute intf:rmjttent orphvria

“‘“’0*” wa)";

©* Medications:

E~ap oy 50

ﬂ";'“

* Progestins * Pratease inhibitors
* Thiazide diuretics = Cyclosporine

* Glucocorticoids  « l\rhrtamplne

* B-blockers -+ Sirolimus

* Isotretinoin

-_—_-"""_'!
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eHyp ertriglvcerideluiié » Medications
¢ Qbesity. . Agpamginﬂse - Alcohol
. ;-éerferons - Estrogens

:A_.‘Eole antifungals  « Tsotretinoin

'%lg:'wée??{' o
i E.L_ipodvstmp@%@?&e

Glycogen storage disease. + Mirtazipine - ﬁimLm
| @ IM&M - Anabolic steroids = Glucocorticoid
° Sepsism» (4 vlgdl R S e
| —2CPS (e I‘ﬂd -%ohmus > Bile acid resins
® Pregnancy. = |
® Acute hepatitis—>= ‘“"E \ s lﬂ‘n §
@ Systemic lupus erythematg _‘E @
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® Q_\‘@Lﬂ 2
| Hg)oaholesterolemia: * Low high-density lipoprotein:

a ;
» Malnutrition. LA 29U . &

® Malnutrition b
M{Qh-ﬁ@.mg-ve'diseases o @hesity &

* Chronic infectious diseases: ® Medications

-

* Acquited immuae e non-ISA B-blockers by

deficiency syndrome

® anabolic steroids

x T e e e B e e e
R e v 1 LN ;
e W M L By My £5 X

° Juberculosis ® isotretinoin 2
¢ - &
. *~Manoclonal gammopathy. o *ropestins ;
* Chronic liver disease. By T T =
8. \io o <
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Total ch;i;mﬁ“__ ““““““ = =
<200 o J':;;_-*.siml:lc
thhﬂmﬂﬁﬁe high |
ﬁ._ High v
<100 Oprim/
100-129 Neator above optimal
130-159 _ordetline high
160—189 /| High
190 7 vyt
HDL choleste
<40 /?’( Low
60 mg/g¥, High
%tigﬁzerides
150 Normal
‘-/ 150—199 Borderline high
200-499 High
500 Very high

All values unit are mg/dL
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Maijor risk factors — exclusive of LDL-C - that modify the

LDL goals

Men: > 45 years
massm“mmﬂmmﬂm
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HDL cholesterol >60 mg/dL counts as a

- factor from the total count. “Mi
mmumumm ety =
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Goals &

LDE:_LEVCI at Which to

= ; -,_‘-f- 1 ;-ﬁ_fh to < , |
ey r——T 1.DL Level at Whi Consider Drug Therapy 2)
— LDL Go: e TL.C (“]g/d ..
Risk Category (mg/dL) lotuais >100 |
= >100 11
= <100 mg/t 4
- h risk: CHD or CHD <100 ( : FORE
High risk: il ional goal: consider drug op
risk equivalents (10-yeat sk | (optio
~20%) ) = >130
2 = . :
Moderately high risk: fﬂ 20 ™ (100—129: cﬁnnmder drug
2+ risk factors (10-year risk (optional goal DptlDﬂS)
>10%-20%) <100) T
Moderate risk: 2+ risk <130 >130 =
factors (10-year risk <10%)
Lower risk: 0—1 risk factor? e <160 >160 >190
/ (160—189: IDL—lnwering drug

Risk is estimated from Framingham risk score

%Some a
achi

this subcategory.

®Almost all people with 0~1 risk factor have a 10-

risk factor is not necessary,

orities recommend use of LDL-lowering drugs

d by therapeutic lifestyle changes (TLC). Others p
-density lipoprotein, e.g., nicotinic acid or fi

refer to use dry
brates. Clinical judgment

year risk <10%;

in this category

optional)

also may call for defe

if LDL cholesterol <100 mg/dL cannot
gs that primarily modi

fy triglycerides ar
rring drug therapy

thus,10-year risk assessment in People with 0-4



