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Abstract

Cholestasis is a rare cause of secondary hypercholesterolemia which may be attributed to increased pro-
duction of an abnormal lipoprotein (apo), known as Lp-X. We present the case of a patient admitted due
to cholestatic jaundice and pruritus and showed excess hypercholesterolemia due to increased produc-
tion of Lp-X. The patient was diagnosed with an adenocarcinoma of the pancreas. Surgical restoration of
the bile flow resulted in normalization of lipids.
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Introduction concentration of low density lipoprotein choles-
Hypercholesterolemia is a metabolic disorder af-  terol (LDL-C),) or very low density lipoprotein
fecting millions of individuals around the globe  cholesterol (VLDL-C). Increased levels of choles-
and can be mainly attributed to either increased  terol can be due to either primary or secondary

0 0 Xepapadaki E, Kalogeropoulou C, Zvintzou E, Filou S and Kypreos KE. High density lipoprotein:
CITO TI Ol  the role of apolipoprotein A2. Hell J Atheroscler 2018; 9: 138-143

*Corresponding author: Haralampos Milionis, MD, PhD, Professor of Internal Medicine, Department of Internal Medicine,
School of Medicine, University of loannina, 45110 loannina, Greece, Email: hmilioni@uoi.gr

138 © 2018 Hellenic Atherosclerosis Society



SF. Ntekouan et al.

causes; the latter must be always ruled out before
a diagnosis of a primary hypercholesterolemia
is established. Common causes of secondary hy-
percholesterolemia include nephrotic syndrome,
chronic kidney disease, hypothyroidism, met-
abolic syndrome and type 2 diabetes mellitus,
multiple drugs and cholestasis; these should be
ruled out by using simple tests (such as thyroid
stimulating hormone levels, glucose levels, kid-
ney function, liver function tests assessments)
before the diagnosis of primary hypercholesterol-
emia syndrome is established [1, 2].

Cholestasis, intra-hepatic and extra-hepatic, is a
rather uncommon cause of secondary hypercho-
lesterolemia characterized by an increased LDL-C
concentration and total cholesterol (T-CHOL)
levels. The observed increased of LDL-C is due
to the production of an abnormal lipoprotein par-
ticle, known as Lipoprotein-X (Lp-X) [3]. Lp-X
is consisted mostly of phospholipids (approxi-
mately 60% w/w) and free cholesterol (FC-25%
w/w) as well as by small amounts of protein,
triglycerides and cholesterol esters [4]. The outer
membrane constitutes of a mixture of an abnor-
mal apolipoprotein, apolipoprotein X (60%), and
albumin (40%) [5]. Herein, we describe the case of
a patient who presented with excess hypercholes-
terolemia, jaundice and pruritus.

Case presentation
A 78-year old woman was referred to our hos-
pital for the evaluation of a new onset pruritus
and ‘painless’ jaundice. Two weeks before, the
patient complained of severe itching on her feet
and hands, while her family noticed a yellow dis-
coloration of her eyes and skin. Anorexia starting
a month prior to admission was also reported by
the patient. Her medical history involved type
2 diabetes mellitus treated with insulin glargine
s.c. (glycated hemoglobulin 6%), cholecystecto-
my and a right inguinal hernia repair. The family
history was unremarkable and she did not report
any allergies, smoking or alcohol drinking. Jaun-
dice (sclerae and skin) was evident on physical
examination.

Laboratory work-up (Table 1) revealed in-
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Table 1: Baseline laboratory work up
Hematocrit 31.7 %
Hemoglobulin 103 g/dl
WBC 5950/pl
Platelets 252000/l
Glucose 133 mg/dl
Urea 15 mg/dl
Creatinine 0.71 mg/dl
AST 1351U/1
ALT 19410/1
ALP 6041U/1
YGT 6551U/1
Tbil 21.7 mg/dl
Dbil 12.6 mg/dl
Uric acid 2.6mg/dl
Total protein 5.6 g/dl
Albumin 3g/dl
CK 1510/1
LDH 291U/1
T-CHOL 636 mg/dl
Triglycerides 275mg/dl
HDL-C 38 mg/dl
LDL-C 544 mg/dl
Apolipoprotein-Al 27.8 mg/dl
Apolipoprotein-B 200 mg/dl
Apolipoprotein-E 355mg/1
Lipoprotein (a) 2mg/dl
TSH 0.76 pIU/ml

Abbreviations: WBC: White blood cells; AST: Aspartate
aminotransferase; ALT: Alanine aminotransferase; ALP: Alkaline
phosphatase; yGT: y-glutamyl-transferase; Tbil: Total bilirubin; Dbil:
Direct bilirubin; CK: Creatine kinase; LDH: Lactate dehydrogenase;
T-CHOL: Total cholesterol; HDL-C: High density lipoprotein
cholesterol; LDL-C: Low density lipoprotein cholesterol; TSH: Thyroid

stimulating hormone.
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Upper images: Abdominal computed tomography (CT) showing dilation of intra and extrahepatic bile ducts and a

mass of the head of the pancreas

Lower left iinage: Magnetic retrograde cholangiopancreatography (MRCP) showing diffuse dilation of bile ducts

Lower right image: Abdominal magnetic resonance imaging (MRI) showing the mass of the head of the pancreas

creased levels of cholestatic enzymes (i.e. alka-
line phosphatase and y-glutamyltransferase) as
well as of total bilirubin with a direct component
predominance and transaminases. T-CHOL and
LDL-C were remarkably elevated, whilst tri-
glycerides and HDL-C levels were normal. The
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patient did not report a family history of hyper-
cholesterolemia or a personal history of increased
cholesterol levels.

An abdominal ultrasound revealed extrahe-
patic bile ducts as well as main pancreatic duct
dilatations. Subsequently, the patient underwent
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Table 2: Lipid levels on admission and after surgical intervention
Levels on admission Levels after choledochojejunostomy

T-CHOL 636 mg/dl 209 mg/dl
Triglycerides 275 mg/dl 213 mg/dl

HDL-C 38 mg/dl 29 mg/dl

LDL-C 544 mg/dl 138 mg/dl
Apolipoprotein-Al 27.8 mg/dl 874 mg/dl
Apolipoprotein-B 200 mg/dl 117 mg/dl

Lipoprotein (a) 2mg/dl 5.7 mg/dl

Abbreviations: T-CHOL: Total cholesterol; HDL-C: High density lipoprotein cholesterol; LDL-C: Low density lipoprotein cholesterol

an abdominal computed tomography (CT) and
a magnetic retrograde cholangiopancreatogra-
phy (MRCP) which revealed a mass at the area
of the head of pancreas, dilatation of the common
bile duct and main pancreatic duct and regional
lymphadenopathy, extending to the porta hepa-
tis, with no secondary focal lesions in the liver
parenchyma (Image 1). With the suspicion of
secondary hypercholesterolemia possibly medi-
ated by increased Lp-X levels due to cholestasis,
a lipoprotein electrophoresis was also ordered. A
Lipoprint LDL system electrophoresis (a gel elec-
trophoresis lipoprotein subfractionation meth-
od, allowing the assessment of the cholesterol
concetration of different lipoprotein subfracions
[6]) was performed showing increased levels of
VLDL cholesterol (Figure 1). As studies have
shown that increased levels of lipoprotein x are
not associated with atherosclerosis and increased
frequency of cardiovascular events, the patient
did not receive statin treatment [7].

The patient underwent a choledochojujenosto-
my, while biopsies of the pancreatic mass were
taken perioperatively. Biopsy examination was
compatible with a diagnosis of pancreatic ade-
nocarcinoma. The patient was deemed unfit for
further oncological treatment and a strategy of
best supportive/palliative care was undertaken.
Following surgery and relief of bile obstruction,

her cholesterol levels returned to normal (Table
2). VLDL-C levels also returned to normal (Fig-
ure 2).

Discussion

This is a case of secondary hypercholesterolemia
owing to cholestasis as a result of an adenocar-
cinoma of the head of pancreas. Restoring ‘bile
flow’ via surgery normalized lipid abnormalities
consistent with increased production of Lp-X.
Indeed, the electrophoresis findings were consis-
tent with the reported properties of Lp-X parti-
cles. Lp-X is similar in size with VLDL particles,
while its density is similar with that of the LDL
particles.

A distinguishing feature of Lp-X particles is
that these particles own a characteristic cathodal
mobility on ‘agar gel’ electrophoresis, compared
to other lipoproteins which have an anodal mo-
bility [8]. Since the Lipoprint LDL system electro-
phoresis distinguishes lipoprotein subclasses by
their size, the increased VLDL levels observed on
presentation and the normalization of VLDL lev-
els following surgery is consistent with the pres-
ence of Lp-X.

Lp-X is an abnormal lipoprotein which may
be found in patients with either intrahepatic or
extrahepatic cholestasis (for example in patients
with primary biliary cholangitis (formerly known
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Figure 1. LDL Lipoprint results on presentation
showing increased levels of VLDL cholesterol but not of
LDL cholesterol.

as primary biliary cirrhosis), drug induced
cholestasis and extra hepatic bile flow obstruc-
tion). Furthermore, Lp-X can be found in patients
with lecithin-cholesterol acyl transferase (LCAT)
deficiency, either inherited or acquired, and in
patients receiving lipid infusions [9, 10]. The pres-
ence of Lp-X should be excluded in every patient
presenting with new onset hypercholesterolemia

Figure 2. LDL Lipoprint results following surgical
intervention showing that VLDL cholesterol levels
decreased substantially

with extremely elevated LDL-C levels. A useful
distinguishing feature might be the presence of a
relatively ‘low” apolipoprotein-B concentration as

compared with the remarkably high LDL-C lev-
els. ©
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H yoAootaor anotelet ordvio attio devteportabodg vrrepyoAnotepolatpiiag, 1) onota propet va arodo-
Oet otV mapaywoyr) pag naboloyikr|g Autonpmteivrg, yvootng g Lp-X. ITeprypdgetat 1) mepimtoor)
aoBevoog oo e101]x01 e XOAOOTATIKO 1KTEPO KAl YEVIKEDHEVO KVI|OH0, O OI1010g eppavile coPapr) vrep-
XoAnotepolapia edattiag g avinpévng mapaymyrg Lp-X. O aocbevr)g dieyvaobn pe adevoxkapxivopa
ToL maykpéatog. YreAri0n) oe xelpovpyik eneépBaor) yia v armoKataotaot) g PO1g OTd YOANPopd pe
ATIOTEAEOPA TV EMOTPOPT] TOV AUTIOATIIKOV IAPAPETP®DV EVIOG PLOIOAOYIK®DV OPladV.

AEEEIC eLPETNPIOL: SELTEPOTTIABNG LTTEPXOANCTEPOAQIUIA, AITTOTTPWTEVN X, XOAOOTAON,
IKTELOG
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