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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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Abstract

Introduction
Hypercholesterolemia is a metabolic disorder af-
fecting millions of individuals around the globe 
and can be mainly attributed to either increased 

concentration of low density lipoprotein choles-
terol (LDL-C),) or very low density lipoprotein 
cholesterol (VLDL-C). Increased levels of choles-
terol can be due to either primary or secondary 
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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-

Table 1: Baseline laboratory work up

Hematocrit 31.7 %

Hemoglobulin 10.3 g/dl

WBC 5950/μl 

Platelets 252000/μl

Glucose 133 mg/dl

Urea 15 mg/dl

Creatinine 0.71 mg/dl

AST 135 IU/l

ALT 194 IU/l

ALP 604 IU/l

γGT 655 IU/l

Tbil 21.7 mg/dl

Dbil 12.6 mg/dl

Uric acid 2.6 mg/dl

Total protein 5.6 g/dl

Albumin 3 g/dl

CK 15 IU/l

LDH 291 U/l

T-CHOL 636 mg/dl

Triglycerides 275 mg/dl

HDL-C 38 mg/dl

LDL-C 544 mg/dl

Apolipoprotein-A1 27.8 mg/dl

Apolipoprotein-B 200 mg/dl

Apolipoprotein-E 355 mg/l

Lipoprotein (a) 2 mg/dl

TSH 0.76 μIU/ml

Abbreviations: WBC: White blood cells; AST: Aspartate 
aminotransferase; ALT: Alanine aminotransferase; ALP: Alkaline 
phosphatase; γGT: γ-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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creased levels of cholestatic enzymes (i.e. alka-
line phosphatase and γ-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 

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 

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 image: 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
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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 

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-A1 27.8 mg/dl 87.4 mg/dl

Apolipoprotein-B 200 mg/dl 117 mg/dl

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

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

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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Figure 1. LDL Lipoprint results on presentation 
showing increased levels of VLDL cholesterol but not of 
LDL cholesterol.

Figure 2. LDL Lipoprint results following surgical 
intervention showing that VLDL cholesterol levels 
decreased substantially
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Η χολόσταση αποτελεί σπάνιο αίτιο δευτεροπαθούς υπερχοληστερολαιμίας, η οποία μπορεί να αποδο-
θεί στην παραγωγή μιας παθολογικής λιποπρωτεΐνης, γνωστής ως  Lp-X. Περιγράφεται η περίπτωση 
ασθενούς που εισήχθη με χολοστατικό ίκτερο και γενικευμένο κνησμό, ο οποίος εμφάνιζε σοβαρή υπερ-
χοληστερολαιμία εξαιτίας της αυξημένης παραγωγής Lp-X. Ο ασθενής διεγνώσθη με αδενοκαρκίνωμα 
του παγκρέατος. Υπεβλήθη σε χειρουργική επέμβαση για την αποκατάσταση της ροής στα χοληφόρα με 
αποτέλεσμα την επιστροφή των λιπιδαιμικών παραμέτρων εντός φυσιολογικών ορίων.

Λέξεις ευρετηρίου: δευτεροπαθής υπερχοληστερολαιμία, λιποπρωτεΐνη Χ, χολόσταση, 
ίκτερος

1.	 Castro Cabezas, M., B. Burggraaf, and B. Klop, Dyslipi-
demias in clinical practice. Clin Chim Acta, 2018. 487: p. 
117-125

2.	 Kopin, L. and C. Lowenstein, Dyslipidemia. Ann Intern 
Med, 2017. 167(11): p. Itc81-itc96

3.	 Heimerl, S., et al., Lipid profiling of lipoprotein X: Im-
plications for dyslipidemia in cholestasis. Biochim Biophys 
Acta, 2016. 1861(8 Pt A): p. 681-7

4.	 Seidel, D., P. Alaupovic, and R.H. Furman, A lipoprotein 
characterizing obstructive jaundice. I. Method for quan-
titative separation and identification of lipoproteins in 
jaundiced subjects. J Clin Invest, 1969. 48(7): p. 1211-23

5.	 Seidel, D., et al., A lipoprotein characterizing obstructive 
jaundice. II. Isolation and partial characterization of the 
protein moieties of low density lipoproteins. J Clin Invest, 
1970. 49(12): p. 2396-407

6.	 Hoefner, D.M., et al., Development of a rapid, quanti-
tative method for LDL subfractionation with use of the 

Quantimetrix Lipoprint LDL System. Clin Chem, 2001. 
47(2): p. 266-74

7.	 Fellin, R. and E. Manzato, Lipoprotein-X fifty years after 
its original discovery. Nutr Metab Cardiovasc Dis, 2019. 
29(1): p. 4-8

8.	 Walli, A.K. and D. Seidel, Role of lipoprotein-X in the 
pathogenesis of cholestatic hypercholesterolemia. Uptake 
of lipoprotein-X and its effect on 3-hydroxy-3-methylgl-
utaryl coenzyme A reductase and chylomicron remnant 
removal in human fibroblasts, lymphocytes, and in the 
rat. J Clin Invest, 1984. 74(3): p. 867-79

9.	 Ritland, S. and E. Gjone, Quantitative studies of lipopro-
tein-X in familial lecithin: cholesterol acyltransferase de-
ficiency and during cholesterol esterification. Clin Chim 
Acta, 1975. 59(2): p. 109-19

10.	 Suzuki, L., et al., Lipoprotein-X in cholestatic patients 
causes xanthomas and promotes foam cell formation in 
human macrophages. J Clin Lipidol, 2017. 11(1): p. 110-118

References

A case of uncommon cause of hypercholesterolemiaSF. Ntekouan et al.


