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NJ LEONARD, V DIAS, HG PARSONS. Alagille syndrome: Resolution of
xanthomas. Can ] Gastroenterol 1995;9(4):187-190. Alagille syndrome is a
rare autosomal dominant disorder characterized by chronic cholestasis due to
paucity of intrahepatic biliary ducts, characteristic facies, peripheral pulmonary
stenosis, ocular posterior embryotoxon and skeletal abnormalities. Very little in-
formation is available on the cholestatic, lipid and lipoprotein profiles in indi-
viduals with Alagille syndrome. The course of xanthomatosis and the
lipid-lipoprotein profile of a 15-year-old male with incomplete Alagille syn-
drome with marked xanthomatosis and extremely elevated cholesterols secon-
dary to cholestasis is reported. He showed gradual resolution of xanthomas
beginning at age 12 years with a concurrent reduction in his total serum choles-
terol. The lipid studies showed that the majority of cholesterol was found in low
density lipoprotein (LDL) with lesser amounts in lipoprotein (Lp)-X, a lipopro-
tein precursor complex seen in patients with cholestasis, and high density lipo-
protein (HDL). With resolution of xanthomas, LDL and Lp-X decreased while
HDL-cholesterol and apolipoprotein (Apo) A-I increased. Gamma glutamyl-
transferase and bilirubin decreased but remained 15- and threefold elevated, re-
spectively.
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Syndrome d’Alagille : résolution de xanthomes

RESUME : Le syndrome d’Alagille est une maladie rare & caractére autosomique
dominant caractérisée par une choléstase chronique attribuable 2 la pietre
perméabilité des voies biliaires intrahépatiques, par un faciés typique, une sté-
nose pulmonaire périphérique, un embryotoxon postérieur et des anomalies du
squelette. Trés peu de renseignements sont disponibles sur les profils cholésta-
tiques, lipidiques et lipoprotéiques des sujets atteints du syndrome d’Alagille.
L’évolution de la xanthomatose et le profil des lipides et des lipoprotéines d’'un
garcon de 15 ans atteint d’'un syndrome d’Alagille partiel avec xanthomatose
marquée et cholestérol extrémement élevé secondaire a la choléstase sont pré-
sentés ici. Le patient a manifesté une résolution graduelle de ses xanthomes
vers 'age de 12 ans, avec réduction concurrente de son cholestérol sérique total.
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ALAGILLE SYNDROME (ARTERIOHE-
patic dysplasia) is an autosomal
dominant disorder characterized by
chronic cholestasis due to a paucity of
intrahepatic bile ducts, characteristic
facies, peripheral pulmonary artery
stenosis, skeletal abnormalities and
ocular posterior embryotoxon (1). In-
dividuals with Alagille syndrome must
have two or more of these features (2).
The paucity of intrahepatic bile ducts
results in a variable degree of chronic
cholestasis with elevation of liver en-
zymes, plasma phospholipids and cho-
lesterol. A case of a 15-year-old male
with Alagille syndrome who developed
xanthomatosis by age two years with
resolution beginning at age 12 years is
reported. As little information is avail-
able on the resolution of xanthomas
and on lipids and lipoprotein profiles in
individuals with Alagille syndrome,
serum cholesterol, low density lipopro-
tein (LDL), high density lipoprotein
(HDL) and lipoprotein (Lp)-X were as-
sessed in this patient. Lp-X is a low
density precursor lipoprotein that is
normally excreted in bile but is present
in the circulatory system under choles-
tatic condition (3-6).

CASE PRESENTATION

The patient was a 15-year-old Cau-
casian male. The perinatal course was
unremarkable. He was born at term,
birth weight 2.7 kg (10%), and had
‘mild jaundice’ that did not require
treatment. He was discharged home on
day 3 of life and had difficulties, with
poor feeding irritability and increased

187



LEONARD et al

Les examens lipidiques ont révélé que la majeure partie du cholestérol se trouvait
sous forme de lipoprotéines de basse densité, avec des quantités moindres de lipo-
protéines (Lp-X), complexe précurseur des lipoprotéines qui s’observe chez les
patients atteints de choléstase et de lipoprotéines de haute densité. Avec la réso-
lution des xanthomes, les LDL et les Lp-X ont diminué, alors que le HDL-cholest-

érol et lapolipoprotéine (Apo

A-1) ont

augmenté. La gamma

glutamyltransférase et la bilirubine ont diminué, mais sont demeurées respective-

ment 15 fois et 3 fois plus élevées.

Figure 1) Photograph of buttock covered with
xanthomas at age 12 years

jaundice. At three months of age he
was found to have bleeding from his
right ear, increased jaundice and loose
fatty stools. Investigations revealed a
three- to fourfold elevation in aspartate
aminotransferase and alanine amino-
transferase (ALT), a 20- to 30-fold ele-
vation in gamma glutamyltransferase
(GGT) and a three- to fourfold eleva-
tion in total bilirubin (60 to 80% con-
jugated) reflecting an obstructive
picture. Liver biopsies at three and
nine months showed cholestasis but
were inconclusive for Alagille syn-
drome.

When the patient was five years old
a repeat liver biopsy showed the char-
acteristic paucity of intrahepatic bile
ducts that is seen in Alagille syndrome.
Additional features included the char-
acteristic facies of Alagille syndrome
with prominent forehead, deep set
eyes, hypertelorism, straight nose and
small pointed chin. He had a III/VI sys-
tolic murmur and a widely split S2 diag-
nosed as peripheral pulmonary artery
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Figure 2A) Photograph of right ear showing
marked xanthomas at age 12 years

Figure 2B) Photograph of right ear showing
subsequent resolution of xanthomas by age 15
years

stenosis by echocardiogram. Ophthal-
mic examination showed no posterior
embryotoxon and skeletal surveys at
age two and 15 years were normal.

He developed problems with
xanthomatosis and pruritus around age
two years. The xanthomas began on
the flexor surface of his forearms and
gradually increased in size and spread to
the extensor surfaces. By age 12 years

he had extensive red-brown xantho-
mas covering most of the extensor sur-
faces of his arms, the dorsal aspect of his
hands, the anterior and posterior as-
pects of his thighs, and the posterior as-
pect of his buttocks and lower back
(Figure 1). He had extensive xantho-
mas on the helices and the posterior as-
pect of the ears (Figure 2) and small
lesions on the buccal mucosa. He had
bilateral arcus adiposus and fundo-
scopic findings of silver wiring, and
small tortuous arteries and veins. Exer-
cise tolerance testing and coronary ar-
teries on echocardiogram were normal
at age 12 years. Neurological examina-
tion and development were normal and
he had honours standing in school. At
age 15 years he had Tanner II develop-
ment. Renal function, ultrasound of
the liver and alpha-fetoprotein were
normal at age 15 years. Chromosome
studies were normal with no evidence
of a deletion on the short arm of chro-
mosome 20 (20p). Small deletions of
20p can be seen in some individuals
with Alagille syndrome.

There was no family history of
Alagille syndrome. His parents had
normal lipid profiles, and clinical ex-
amination showed no evidence of
Alagille syndrome. The patient was
treated with supplemental vitamins
and cholestyramine for pruritus on an
intermittent basis before age 10 years.
At age 12 years, while undergoing in-
vestigations for elevated cholesterol
and xanthomas, the patient was placed
on a high soluble fibre diet with 30%
fat, 140 mg/day cholesterol, 20% pro-
tein and 50% carbohydrates. At age
12.5 years he was started on cholesty-
ramine 4 g bid on a regular basis.

METHODS

Blood samples were drawn after a
12 h fast. HDL cholesterol was assayed
after precipitation of LDL and very low
density lipoprotein (VLDL) by sodium
phosphotungstate-Mg™™ (7). Serum
apolipoprotein (apo) A-l and apoB
were determined by single radial immu-
nodiffusion (Tago Diffu-Gen apoA or
apoB, California) (8). Lp-X was quan-
titatively determined by the method of
Panteghini and colleagues (9). Phos-
pholipids were fractionated chroma-
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Figure 3) Total plasma cholesterol by age in years. Diet therapy began at
age 12.2 years and cholestyramine therapy at 12.5 years. The upper nor-
mal level for total cholesterol in male children is 4.9 mmol/L

Figure 5) Lipoprotein A-I and B levels at different ages. APO A Apoli-
poprotein A; APO B Apolipoprotein B; HDL High density lipoprotein;
LDL Low density lipoprotein
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Figure 4) Low density lipoprotein (LDL), high density lipoprotein
(HDL) and lipoprotein X (Lp-X) cholesterol at different ages

Figure 6) Liver enzymes of total bilirubin (T BILI), alanine amino-
transferase (ALT) and gamma glutamyltransferase (GGT) at different

tographically (10) and quantified by
the method of Bartlett (11). High reso-
lution chromosome analysis was per-

formed on peripheral lymphocytes
(12).

RESULTS

Lipid and apolipoprotein profiles are
illustrated in Figures 3 to 5. Total
plasma cholesterol (Figure 3) was at the
extremely high level of 37 mmol/L at
age eight years. The patient was lost to
follow-up between ages eight and 11
years. At age 12 years the plasma total
cholesterol level was 19 mmol/L, well
above the upper normal level of 4.9
mmol/L. The lipoproteins that com-
prise the total plasma cholesterol are il-
lustrated in Figure 4. Low density
lipoprotein cholesterol (LDL-C), the
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ages

majority of the total cholesterol, was
well above the upper normal level of
3.18 mmol/L until age 14 years. High
density lipoprotein cholesterol
(HDL-C) initially was below normal
levels but rose steadily to above the
normal range (0.88 to 1.53 mmol/L)
until age 14 years. Lp-X, a low density
precursor lipoprotein, was present in
plasma and gradually declined. ApoB
(normal 0.67 to 1.17 g/L) declined in
parallel with LDL-C and rose when
LDL-C increased at 15.3 years (Figure
5). Apoprotein A-I (normal 1.04 to
1.56 g/L) shows a steady rise with a
concomitant rise in HDL-C (Figure 5).
Total bilirubin, ALT and GGT are illus-
trated in Figure 6. They were all well
above the normal range, with only
slight improvement after age 12 years.

The GGT levels were compatible with
an obstructive pattern as were bilirubin
levels, which fluctuated between 39
and 85 uM/L.

Figure 2 illustrates the presence of
xanthomas on the patient’s right ear
and their resolution from ages 12 to 15
years. The resolution occurred gradu-
ally over the course of a number of
months starting at 12.2 years of age.
Opverall, the patient had clinical resolu-
tion of xanthomas from age 12 to 13
years with a concomitant decline in to-
tal plasma cholesterol, LDL-C and asso-
ciated apoprotein B. This was
associated with a slight increase in

HDL-C and the associated apoprotein
A-L
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DISCUSSION

Alagille syndrome is an autosomal
dominant disorder with features of
chronic cholestasis due to paucity of in-
trahepatic biliary ducts (91%), charac-
teristic facies (95%), peripheral pulmo-
nary stenosis  (85%),  posterior
embryotoxon (prominence of Schwal-
be’s line 88%) and skeletal abnormali-
ties (87%) including butterfly-like verte-
bral arch defects or lack of increase in
the interpedicular distance of the lum-
bar spine and short distal phalanges

(1,13). A deletion of chromosome 20

(p11.2, p12.3) has been detected in

some individuals with Alagille syn-

drome (14-18), most of whom show
evidence of developmental delay and

dysmorphic features suggestive of a

contiguous gene syndrome. Much vari-

ability has been noted in families with
evidence of ‘anticipation’ which is the
increased severity in subsequent gen-

erations (14,19).
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