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Circulating lipids are not all bad:
An LDL mimic that may be
only skin deep

Mai and Akhondi! in this issue of the Journal present photographs from a single patient with 4
distinct skin findings usually associated with different lipid disorders. The patient, a 42-year-old
woman, seems to have fairly typical intermediate to late-stage primary biliary cholangitis (PBC).
She will need to be assessed for cirrhosis and treated based on that assessment as well as on her
performance on a PBC disease-severity index. She seems not to have any other associated autoim-
mune disease.

But what she does have, in addition to hepatic test abnormalities, is extremely elevated levels
of total and low-density lipoprotein (LDL) cholesterol, a low high-density lipoprotein cholesterol
(HDL), and—despite the presence of eruptive xanthomas—only a marginally increased triglycer-
ide level. This lipid profile is not unusual for patients with PBC. But as Mai and Akhondi point out,
despite this patient’s strikingly elevated LDL (and low HDL), most studies’ suggest that patients
with PBC are not at increased risk of cardiovascular disease—even in the presence of skin deposits
that would ordinarily suggest diffuse atherosclerotic disease.

Looking at the images of lipid deposition in skin and around the small hand joints, and an LDL
level of > 400, it is hard to imagine that the patient’s arteries are not equally laden with oxidized
LDL and, in the setting of a chronic inflammatory disease (her C-reactive protein, a marker of
inflammation, is likely to be elevated), that she is not at high risk for myocardial infarction or
stroke.

And that apparent paradox relates to the interesting biology®* of lipoprotein-X (LP-X). LP-X
is a lipoprotein particle that appears in the sera of patients with cholestatic liver disease (partic-
ularly PBC, it seems), graft-vs-host disease, lipid infusions in parenteral nutrition, and enzymatic
deficiency of cholesterol esterification. Although LP-X separates out by density in the LDL fraction
and thus may appear as LDL in the laboratory report, it is biologically unique. LP-X is formed in the
setting of intrahepatic or extrahepatic cholestasis by cholesterol entrance into plasma rather than
by being converted into bile acid and ultimately secreted into the gut. There is no apolipoprotein
B at its core. Instead, there is phospholipid, albumin, unesterified cholesterol, and some apolipo-
protein C. It is not cleared by the LDL receptor, nor will its presence in the circulation provide any
feedback inhibition for further cholesterol synthesis. LP-X seems to be cleared by components of
the reticuloendothelial system and is concentrated in the spleen and in the skin when levels are
high. Ingestion by macrophages leads to the formation of foam cells.

LP-X may be present in atherosclerotic plaque, but LP-X is larger than LDL and has less ability
to penetrate the arterial wall. In vitro studies suggest that it suppresses LDL oxidation® and thus
may exert an anti-atherogenic effect. Nonetheless, patients with PBC can and do develop clini-
cally significant cardiovascular disease, although usually in the presence of other cardiovascular
risk factors such as hypertension.

In PBC, relieving cholestasis using ursodeoxycholic acid rapidly reduces the LP-X concentra-
tion. It has been proposed that this is due to the return of some biliary function and decreased duct
damage from other noxious bile acids, as opposed to a direct effect on lipid metabolism.

Recognizing that super-high LDL values in a patient with PBC may be due to LP-X and thus
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may not indicate the presence of elevated atherogenic LDL can avoid additional evaluation or treatment of
potential cardiovascular disease. However, it is also worth noting that patients with cirrhosis who are taking
statins® have a decreased occurrence of hepatic decompensation and death.
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