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Liver fibrosis in a patient with familial homozygous
hypobetalipoproteinaemia: possible role of vitamin
supplementation

J-Y Scoazec, M-E Bouma, J-F Roche, D Blache, N Verthier, G Feldmann, G Gay

Abstract
A case of apolipoprotein B-related disorder is
reported in which liver fibrosis developed with-
out long term administration of medium chain
triglycerides, previously incriminated in the
pathogenesis of this lesion. The patient was a
youngwoman in whom the diagnosis offamilial
homozygous hypobetalipoproteinaemia was
made at the age of 21. A first liver specimen
taken at diagnosis revealed steatosis, hyper-
trophic Golgi apparatus and proliferating
smooth endoplasmic reticulum. The patient
was treated with vitamin A and E supplementa-
tion only. Two years later, a second liver
biopsy, carried out because ofincreased serum
alanine aminotransferase concentrations,
showed fibrosis, mild cytolysis and marked
mitochondrial alterations. Hepatic level of
vitamin A was increased. This finding supports
the hypothesis that liver disease observed in
our patient might be an adverse effect of
vitamin supplementation. Our observation
underlines the importance of including liver
function tests in the follow up of patients with
apolipoprotein B-related disorders.
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Familial homozygous hypobetalipoproteinaemia
belongs to a heterogeneous group of inherited
disorders in which alterations in the expression
of apolipoprotein B (apoB) result in abnor-
malities of lipid transport and metabolism.'2
Familial homozygous hypobetalipoproteinaemia
is an autosomal dominant disorder, caused by a

mutation or deletion in the apoB gene.34
Laboratory examination shows: (a) low plasma
concentrations of cholesterol and triglycerides,
(b) absence of chylomicrons, very low and low
density lipoproteins in the plasma, (c) absence of
detectable plasma concentrations of the two
forms of apolipoprotein B, that is, apoB-100,
synthesised by the liver, and apoB-48, originat-
ing from the intestine. Familial homozygous
hypobetalipoproteinaemia is clinically and bio-
chemically similar to abetalipoproteinaemia,
which differs by its recessive mode of trans-
mission and by the absence of detectable struc-
tural abnormalities in the apoB gene.56
The prognosis of those two apoB-related dis-

orders mainly depends on the consequences of
the malabsorption syndrome and on progressive
neurological alterations, caused by a deficiency
in the lipid soluble vitamin E.7' Additional
complications, however, in the form of liver
fibrosis and/or cirrhosis, have been described in
some cases of apoB-related disorders, all
reported as abetalipoproteinaemia.1'" The
relationship of liver disease with the lipoprotein

disorder, if any, remained obscure. A possible
toxic effect of the medium chain triglycerides
included in the low fat diet recommended to the
patients has been suggested.9 The use of such
compounds in the treatment of apoB-related
disorders has, therefore, been questioned,
despite their beneficial role in malabsorption and
steatorrhoea.
We were therefore prompted to report the

observation of a patient with familial homozy-
gous hypobetalipoproteinaemia in whom liver
fibrosis appeared in the absence of long term
administration ofmedium chain triglycerides, in
order to: (a) further illustrate the possible occur-
rence of severe liver disease in apoB-related
disorders, (b) gain some insight into the patho-
genesis of hepatic lesions, and (c) underline their
possible relevance to the management of these
patients.

Patient history
The patient is a young Caucasian woman, CD,
born on 30 January, 1965. From 1984, she
experienced chronic fatty diarrhoea, for which
she was referred to the Centre Hospitalier de
Verdun in 1986, at the age of 21. She measured
150 cm and weighed 38 kg. Clinical examination
showed no other abnormality. Hormonal status
was normal. Peripheral blood examination dis-
closed marked acanthocytosis. Laboratory
examination showed: (a) marked hypocholes-
terolaemia (0 19 g/l; normal range: 1 5-2) and
hypotriglyceridaemia (O-06 g/l; normal range:
0-5-1-35), (b) absence of detectable serum con-
centrations of apoB (I Beucler, Service de
Biochimie, Hopital Saint-Antoine, Paris). 12
Gastrointestinal endoscopy showed diffuse
snowy colouration of the duodenum and
jejunum. Jejunal and ileal biopsies obtained by
enteroscopy and ileoscopy disclosed heavy
accumulation of fat vacuoles within enterocytes;
no villous atrophy was found. Familial studies
-revealed half-reduced plasma concentrations of
cholesterol, triglycerides, and apoB in the
mother, sister, and brother, whose clinical
examination was normal. 12 The diagnosis of
familial homozygous hypobetalipoproteinaemia
was therefore raised.
At the time of diagnosis, liver tests were

normal. Computerised tomography suggested
diffuse fatty infiltration and liver biopsy was
taken. Histological examination showed macro-
vesicular steatosis, predominating in centri-
lobular areas and present in about 30% of the
hepatocytes. No fibrosis was visible. There was
no cytolysis and no inflammatory infiltrate. Ultra-
structural examination showed a spectrum of
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Figure 1: Histological aspect ofthe second liver specimen. At
this low magnification, fibrosis and massive steatosis are
evident. (Light microscopy; Gomori's methodfor
demonstration ofreticulin fibres). Bar= 10 Fm.

hepatocytic changes, associating: (a) steatosis,
(b) mild mitochondrial changes, including the
presence of paracrystalline inclusions in a few
organelles, (c) proliferation of smooth endo-
plasmic reticulum, and (d) hypertrophy of Golgi
apparatus, devoid of lipoprotein like structures.
At this time, serum vitamin E concentration was

Figure 2: This electron micrograph illustrates the marked
mitochondrial alterations present in the second liver specimen:
pleiomorphism, numerous paracrystalline inclusions (arrows)
and presence ofmegamitochondria (M). (Electron microscopy;
lead citrate and uranyl acetate staining). Bar=2 Rm.

0 5 mg/l (normal: 9-15) and serum vitamin A
concentration was 550 mg/l (normal: 800-3000).
The patient was submitted to low fat diet with
medium chain triglycerides (2000 kcal composed
of 75 g protein, 80 g fat ofwhich 30 were medium
chain triglycerides, and 250 g carbohydrates)
and received vitamins E and A supplementation
(ct-tocopheryl acetate, 1-5 g and vitamin A,
15 000 IU/day). After one month, the administra-
tion of medium chain triglycerides was dis-
continued and the patient was left under vitamin
supplementation alone.

In October 1989, at routine examination, a
two-fold increase in serum concentrations of
alanine aminotransferase was discovered. Other
liver tests were normal. Serum markers for
hepatitis B and C, cytomegalovirus and herpes-
virus were absent. Antimitochondrial and anti-
smooth muscle antibodies were absent. There
was no evidence of alcohol consumption. No
drug had been taken. A second liver biopsy was
therefore taken on November 1989. Histological
examination showed massive steatosis associated
with liver fibrosis (Fig 1). Portal spaces were
enlarged and fibrous tracts extended into the
hepatic parenchyma. No annular fibrosis was
observed. Enlarged portal tracts contained a
moderate inflammatory infiltrate. Upon ultra-
structural examination, the specimen disclosed a
constellation of ultrastructural abnormalities
associating: (a) marked hepatocytic changes,
(b) signs of cytolysis, and (c) signs of liver
fibrosis. In addition to the alterations present in
the first liver specimen, marked mitochondrial
changes were observed. In the majority of hepa-
tocytes, large and bizarrely shaped mitochondria
containing numerous paracrystalline inclusions
were present (Fig 2). Typical megamitochondria
could be found in some hepatocytes (Fig 2).
Large oedematous mitochondria with clarified
matrix and rare cristae were also observed.
Peroxisomes, demonstrated by the catalase
reaction, were shaped normally and were not
increased in number. No Mallory body was
observed. Signs of cytolysis were most often
moderate, consisting in areas of focal cyto-
plasmic degeneration; in some instances, they
were marked, including irregular nuclei,
oedematous mitochondria and presence of auto-
phagic vacuoles. In addition to hepatocytic altera-
tions, sinusoidal changes were present. Deposits
of perisinusoidal fibrosis could possibly be
observed (Fig 3). In some instances, a basal
membrane like material was present beneath the
endothelial lining. Ito cells were neither hyper-
plastic nor hypertrophic. Some of them pre-
sented a transitional aspect, characterised by a
fibroblastic appearance, with abundant endo-
plasmic reticulum and few lipid vacuoles.

Despite the supplementation, serum vitamin
E level was 1 mg/l and serum vitamin A level was
700 mg/I. Simultaneous determination of hepatic
levels of retinol and a-tocopherol was performed
using high performance liquid chromatography
essentially as described by Bieri et all3 on liver
homogenates. Two control samples from
patients without lipoprotein disorders, obtained
by liver biopsy for routine diagnostic purposes,
were analysed in parallel. Hepatic concentration
of vitamin A was markedly increased in our
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Figure 3: Perisinusoidalfibrosis is present in the form of
collagen deposits(*) lying within the space ofDisse (D). S,
sinusoidal lumen; L, lipid vacuole (Electron microscopy; lead
citrate and uranyl acetate staining). Bar= I [tm.

patient: 1100 1ig/g of tissue, as compared with 92
and 243 [tg/g respectively in the two controls. As
regards the determination of a-tocopherol, the
variation between the two controls was too large
to make it possible to interpret with confidence
the slight increase detected in our patient.

Discussion
We report the case of a patient with homozygous
familial hypobetalipoproteinaemia in whom liver
fibrosis and hepatocytic alterations developed in
the absence of long term administration of
medium chain triglycerides.
The comparison ofour morphological findings

with those reported in abetalipopro-
teinaemial" 14'5 shows that three types of mor-

phological alterations of the liver might be
observed in apoB-related disorders. A first type
of lesion might be related to the abnormalities in
lipoprotein synthesis, assembly and secretion:
such alterations are steatosis, hypertrophy of
Golgi apparatus and proliferation of smooth
endoplasmic reticulum. 15 Those changes are

often asymptomatic and might be observed in
the absence of other significant morphological
alterations, as shown by the first liver specimen
obtained from our patient and by other reports
from the literature. 'I A second type of change
consists in signs of tissular and cellular damage,
such as fibrosis, cytolysis, areas of focal cyto-
plasmic degeneration, and marked mitochondrial
alterations, as observed in our patient and in
some previous cases.9 " Additional lesions, such
as Mallory bodies,9 have also been observed in
certain abetalipoproteinaemic patients. These
changes are non-specific and bear strong
similarities with those observed in other clinical
situations, especially in alcoholic liver disease.

This makes it essential to rule out any inter-
current pathology by careful aetiological inves-
tigation. Finally, a possible specific ultra-
structural lesion has been reported in one patient
with abetalipoproteinaemia."I This lesion con-
sisted in unusual alterations of organelles iden-
tified as peroxisomes, while not characterised by
the catalase reaction. Despite the use of ultra-
structural cytochemistry, we were unable to find
comparable alterations in the present case. This
is consistent with the fact that familial
homozygous hypobetalipoproteinaemia and
abetalipoproteinaemia have different molecular
bases and constitute heterogeneous phenotypic
categories. '"
The relationship of hepatic lesions with the

apoB-related disorder, ifany, remains debatable.
Their absence of specificity makes it difficult to
assess their pathogenesis. It has been suggested
that the medium chain triglycerides included in
the low fat diet administered to abetalipopro-
teinaemic patients might have a toxic effect on
hepatocytes.9 Our observation does not substan-
tiate this hypothesis as our patient had not been
subjected to long term administration of such
compounds. We would raise an alternative hypo-
thesis: that of an adverse effect of vitamin
supplementation. This possibility is suggested
by the increased level of vitamin A detected in
the liver homogenates obtained from our patient.
Hypervitaminosis A is well known to induce
liver fibrosis and/or cirrhosis'"'8 and might be
accompanied by severe mitochondrial changes. 18
It must be noted, however, that, in our patient,
some characteristic lesions observed, such as
hypertrophy and hyperplasia of perisinusoidal
cells and pseudopeliotic sinusoidal dilatation,'8-20
are lacking. Those lesions are not constant,
however, especially at the stage of liver fibrosis.
The risk of hepatic accumulation of lipid soluble
vitamins, such as vitamins A and E, in patients
with apoB-related disorders is increased by the
absence of formation of very low density lipopro-
teins by the liver, which results in an impaired
secretion of lipid soluble vitamins.2'
The possible occurrence of liver disease in the

various apoB-related disorders is of clinical
relevance. Liver tests must be included in the
regular follow up ofpatients with such disorders.
Attention must be paid to the quality of vitamin
supplementation. On the one hand, vitamin
deficiency might contribute to the aggravation of
the neurological status, but on the other, exces-
sive vitamin supplementation might lead to
hepatic accumulation of potentially hepatotoxic
compounds. A precise assessment of the vita-
minic status of patients with apoB-related dis-
orders is therefore important. It is not easy,
however, to achieve, as serum concentrations of
vitamin A do not parallel the tissue levels of this
vitamin, as previously emphasised22 23 and as
illustrated by our patient. The only reliable
method is direct tissue dosage, which must be
therefore performed whenever a liver biopsy is
required for diagnostic purposes.

In conclusion, our observation illustrates the
possible occurrence of severe liver damage in
familial homozygous hypobetalipoproteinaemia
and underlines the importance of a regular follow
up of liver function during the course of the
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disease. Accurate monitoring of vitamin sup-
plementation must be achieved.
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