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Hepatitis C and bile duct loss

R D Goldin, N K Patel, H C Thomas

Abstract
Aim-To assess whether bile duct loss is
associated with the bile duct damage
induced by chronic hepatitis C.
Methods-Sections were examined from
171 liver biopsy specimens from patients
with chronic hepatitis C, 98 biopsy speci-
mens from patients with chronic hepatitis
B, 25 postmortem specimens from pa-

tients with no evidence of liver disease,
and 23 patients who underwent protocol
liver biopsy at the time of cholecystec-
tomy.
Results-The bile duct:portal tract ratio
for the hepatitis C group was 0.89, for the
hepatitis B group was 0.93 and for the two
control groups was 0.96 and 0.90, respec-

tively. The ratio was lower in the hepatitis
C group than in the other three. In no case

of chronic hepatitis C was the ratio less
than 0.60. In the hepatitis C group greater
bile duct loss was seen in cirrhotic
patients.
Conclusions-Hepatitis C is associated
with bile duct loss and this was related to
the stage of the disease. However, in the
cases studied this did not reach what is
generally considered to be significant
(that is, greater than 50% of portal tracts
lacking bile ducts). This does not preclude
a contributory effect of hepatitis C to bile
duct loss in the presence of other risk fac-
tors, especially in liver transplant recipi-
ents.
(7 Clin Pathol 1996;49:836-838)
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Ludwig et all coined the term idiopathic adult-
hood ductopaenia to describe a condition
characterised by morphological demonstration
of decreased numbers of bile ducts in liver
biopsy specimens (present in less than 50% of
portal tracts), unknown aetiology and adult age

of onset. They considered that age alone
distinguished these cases from infantile paucity
of intrahepatic bile ducts.2 It was emphasised
that this was a diagnosis of exclusion and that
other diseases which could produce a morpho-
logically identical picture include: primary bil-
iary cirrhosis, sarcoidosis, sclerosing cholangi-
tis, drug induced liver disease, graft versus host
disease, and hepatic allograft rejection. A
number of similar cases have been published
subsequently.34
As cytomegalovirus infection has been asso-

ciated with a paucity of intrahepatic bile ducts5
and because non-A, non-B hepatitis6 and more

recently hepatitis C7 have been associated with
bile duct damage, viruses have been suggested

as potential causes of this condition. Indeed,
one recent study of the pathology of hepatitis C
reported a very high frequency of bile duct
damage and even bile duct loss.9 However, the
bile duct loss was not documented fully. The
objective of this study was to investigate the
changes in bile duct numbers seen in a large
series of patients with hepatitis C to ascertain
whether there was an association between this
condition and bile duct loss.

Methods
One hundred and eighty three liver biopsy
specimens from patients with serologically
confirmed chronic hepatitis C were examined.
Twelve biopsy specimens contained less than
three portal tracts and were excluded from the
study because they were considered too small
for assessment. Haematoxylin and eosin, dia-
stase periodic acid Schiff, haematoxylin van

Gieson, and orcein stained sections from the
remaining 171 biopsy specimens were exam-

ined. We also examined 98 biopsy specimens
from hepatitis B positive patients. Postmortem
liver sections were obtained from 25 patients
with no clinical history or histological evidence
of liver disease. These were used as the first
control group. The second control group was

made up of 23 patients who underwent proto-
col liver biopsy at the time of cholecystectomy.
All 23 patients had normal liver function tests
at the time of surgery and the biopsy specimens
were assessed as having normal histology.
The percentage of portal tracts containing

bile ducts was defined using the criteria of
Nakanuma and Ohta." Portal tracts were iden-
tified by the presence of an artery (with a

lumen >35 mm) and bile ducts as biliary
structures with lumina of >25 mm. The latter
included both interlobular and septal bile
ducts but excluded marginal ductules. This
method of identifying portal areas allowed cir-
rhotic livers to be included in this study

Statistical analysis was carried out using the
x2 test on the C-Stat package (Cherwell Scien-
tific Publishing).

Results
HEPATITIS C

Of the 1373 portal tracts examined, interlobu-
lar or septal bile ducts were found in
1223-that is, the bile duct:portal tract ratio
was 0.89. The range was 0.60 (6/10) to 1.38
(11/8). In no case was there histological
evidence of chronic cholestasis, with swelling
of periportal hepatocytes containing Mallory's
hyaline or copper associated protein. In portal
tracts which lacked bile ducts there was no

suggestion that there had been fibrous oblitera-
tion of bile ducts.
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Hepatitis C and bile duct loss

Table 1 Bile duct:portal tract ratios in liver biopsy specimens from patients with chronic
hepatitis B and C with and without cirrhosis. Results are expressed as range (number of
cases)

Hepatitis B Hepatitis C

No cirrhosis Cirrhosis No cirrhosis Cirrhosis

Bile duct:portal tract ratio 0.89-1.10 0.85-1.11 0.69-1.38 0.60-1.22
(69) (29) (112) (59)

HEPATITIS B

Of the 1368 portal tracts examined, 1273 con-

tained bile ducts giving a bile duct:portal tract
ratio of 0.93. The range was 0.85-1.11.

CONTROLS
In the postmortem control group 207 portal
tracts were examined and contained 199 bile
ducts, giving a ratio of 0.96. The range was

0.80-1.13. In the cholecystectomy control
group 173 portal tracts were examined and
contained 155 bile ducts, giving a ratio of 0.90;
range 0.89-1.11.
There was no significant difference between

the number of bile ducts per portal tract in
either of the control groups and patients with
hepatitis B (0.5 > p > 0.25). The difference
between the number of bile ducts per portal
tract in patients with hepatitis C and each of
the control groups and the hepatitis B group
was statistically significant (p < 0.001 in each
case).

Table 1 summarises the relation between bile
duct loss and stage. In the case of hepatitis B
there was no statistically significant difference
between those paitents with cirrhosis and those
without. With hepatitis C there was a differ-
ence between the non-cirrhotic and cirrhotic
groups, with bile duct numbers being signifi-
cantly lower in the latter (0.01 < p < 0.05).
There was a correspondingly significant differ-
ence in bile duct numbers between the cases of
cirrhosis resulting from hepatitis B and hepati-
tis C infection (0.001 < p < 0.01).

Discussion
We have demonstrated a small but statistically
significant decrease in the number of bile ducts
in patients with chronic hepatitis C compared
with controls and patients with chronic hepati-
tis B. Although our control group was based on

postmortem material it is unlikely that this
would have biased our analysis significantly
and in any case there was a significant
difference between the hepatitis B and C
groups. It should be noted that there was no

evidence of chronic cholestasis or fibrous oblit-
eration of bile ducts in any of the cases

examined. Although the difference between the
control and hepatitis B groups is not significant
the slight decrease in the number of bile ducts
per portal tract is interesting in view of the
observation of Lefkowitch et al.7 These authors
found bile duct damage in 9.8% of cases of
chronic hepatitis B although this was signifi-
cantly less than in cases of hepatitis C (31.2%).
The bile duct loss in the cases of hepatitis C

was significantly greater in the cirrhotic as

opposed to the non-cirrhotic livers. No such
difference was seen with hepatitis B. This sug-
gests that bile duct loss in hepatitis C is an
ongoing process and increases with chronicity.
The accepted definition of significant ducto-

paenia is that less than 50% of the portal tracts
contain bile ducts.' This definition was
originally applied to liver transplant pathology
but has now been used in identifying cases of
idiopathic adult ductopaenia.' It has been
expanded to include cases with slightly greater
than 50% bile ducts but with widespread
severe active bile duct damage.3 The lowest
percentage seen in our study was 69%, which is
well above this value. It is generally accepted
that it is necessary to have an aggregate of 20
portal tracts to assess the number of bile ducts
adequately in an individual patient." Although
we did not have enough biopsy specimens from
individual patients to apply this criterion, the
large number of specimens examined and the
fact that the lowest percentage was 60% means
that significant ductopaenia must be very rare
in chronic hepatitis C.

In our experience, although lymphocytic
infiltration of bile ducts associated with minor
epithelial degeneration is relatively common in
chronic hepatitis C, a destructive cholangiopa-
thy is extremely rare. Although Bach et al
found both bile duct damage and bile duct loss
in 91% of cases, they did not provide sufficient
data to document these claims adequately.9
Other studies have found this to be much less
common. Scheuer et al8 found significant dam-
age in only 6% and less severe damage in 17%
of cases. However, one careful study demon-
strated bile duct damage in one third of cases. 12
In this study bile duct damage was defined as
variable epithelial damage such as cytoplasmic
swelling, vacuolation and acidophilia, nuclear
pleomorphism and loss of nuclear polarity. It
was noted that some, but not all, of the
damaged bile ducts were embedded in lym-
phoid aggregates. This study concluded, how-
ever, that bile duct loss was rare in chronic
hepatitis C.

All of the histopathological studies of hepati-
tis C carried out previously have provided
qualitative information about bile duct pathol-
ogy but not the quantitative data which are
necessary to address the relation between
hepatitis C and idiopathic adult ductopaenia.
The results of the present study suggest that
hepatitis C is associated with minor but statis-
tically significant bile duct loss and that it is a
potential cause of this condition, although this
must be very rare. It may, however, be
significant in the patients with end stage hepa-
titis C who undergo liver transplantation. A
univariate analysis found that these patients
with recurrent hepatitis C were at increased
risk of chronic rejection (ductopaenic rejec-
tion) compared with patients who received
transplants for other liver diseases, including
hepatitis B.'3 In a case report an acute
vanishing bile duct syndrome has been related
to interferon-a therapy for recurrent hepatitis
C in a liver transplant recipient.'4 It has even
been suggested that granulomatous destruc-
tion of bile ducts after liver transplantation
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may, in certain cases, be caused by hepatitis C
rather than recurrent primary biliary cirrho-

Si.15sis.
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