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Primary biliary cirrhosis: an increased incidence of
extrahepatic malignancies?
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SUMMARY In a retrospective review of 85 patients with primary biliary cirrhosis (PBC), 10 (11-8 %)
were noted to have extrahepatic malignant neoplasm. In seven female patients the tumour developed
within a mean of 3.5 yr after the clinical onset of PBC. This observed number of tumours, 3-5 times
more common than the expected age-adjusted incidence, was statistically significant at the 0 5 %
level.

Primary biliary cirrhosis (PBC) is a slowly pro-
gressive form of autoimmune chronic liver disease.
An association between autoimmune disease states
and the development of malignancy, in particular
lymphoma, has been recognised for some time.'
In common with other forms of cirrhosis PBC may,
albeit rarely, be complicated by primary hepato-
cellular carcinoma.2 However, in addition there are
preliminary reports which suggest an increased
incidence of extrahepatic malignancy in both PBC
and chronic active hepatitis.3 4 In the present retro-
spective study we have found an increased inci-
dence of extrahepatic malignancy in a series of
patients with PBC.

PATIENTS AND METHODS
Eighty-five patients (9 male) with a diagnosis of
PBC were reviewed. All patients had liver biopsy
changes diagnostic of or consistent with PBC and 78
(92%) had a positive M-antibody at a titre > 1/32.
These patients had either attended the Western
Infirmary, Glasgow (44 patients) or had had serum
for M-antibody or a liver biopsy for interpretation
referred to the Western Infirmary from other
hospitals in the West of Scotland, at some time over
the period 1965 to 1979 inclusive. The case records
were re-examined; all available biopsy and post-
mortem tissue was reviewed by two of us (RNM
McS and FJ) and a diagnosis of malignancy was
accepted only if confirmed histologically.

STATISTICAL ANALYSIS
Statistical analysis was confined to the 76 female
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patients as the number of males was too small to
obtain meaningful results. Analysis was by an age-
specific person-years of risk approach,5 this being
defined as the interval between the diagnosis of PBC
and thefollowingend-points: development oftumour,
death with no mention of tumour or censoring
(alive and tumour-free). The "expected" number of
cases of tumour in these 76 patients was calculated
using average annual age-specific cancer incidence
rates for all sites derived from the West of Scotland
Cancer Registry (1975-1977), which covers a
population of three million.6 The probability of an
observed value differing from the expected rate was
tested using the Poisson distribution.

Results

Two of the PBC patients had a primary hepato-
cellular carcinoma and have already been reported in
full.2 Ten patients (2 males) with extrahepatic
malignancy were identified and the details are
summarised in the Table. The mean age at the time of
diagnosis of PBC in those with and those without
malignancy was 63 and 58 yr respectively and the
mean duration of follow-up 4-6 and 5 3 yr. In patient
No 6 an adenocarcinoma of the uterus, treated by
hysterectomy, preceded the onset of PBC; a renal
cell carcinoma was an incidental finding at necropsy.
Of the eight patients with malignancy who had died
at the time of review, tumour was regarded as the
primary cause of death in three and the other five
died in hepatic failure. In eight patients (Nos 1-8)
the diagnosis of PBC preceded the development of
tumour by a mean of 3-5 yr (prospective group),
while in the remaining two patients (Nos 9, 10)
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Details ofPBC patients with extrahepatic malignancy

Patient Sex Age at tinine of diagnovis Drug* Malignancy Cause of (eath
(yvr history

PBC Malignancy

I F 63 66 A (2 5), C Carcinoma of breast Tumour
2 F 49 52 C Carcinoma of breast PBC
3 F 69 76 Nil Carcinoma of breast Alive
4 F 62 65 A (1 5) Carcinoma of colon PBC
5 M 71 72 Nil Squamous cell carcinoma-? primary in Tumour

lung
6 F 56 51 A (1-3) Adenocarcinoma uterus PBC

61 Renal cell carcinoma'
7 F 51 56 Nil Adenocarcinoma ovary TumouLr
8 F 68 69 Nil Carcinoma of larynx PBC
9 F 57 39 A (4), C Carcinoma of uterine cervix Alive
10 M 82 70 Nil Carcinoma of stomach PBC

* A azathioprine (yr on treatment); C - cholestyramine. t Incidental finding at necropsy.

tumour preceded the onset ofPBC by a mean of 15 yr.
Seven cases of tumour were observed in the females
in the prospective group compared with a calculated
expected incidence of 1 99, providing a significantly
increased observed to expected ratio of 3 52 (p <
0005).
Twenty of the 76 female patients had been in-

cluded in a controlled clinical trial of azathioprine
(1 mg/kg body weight daily);7 of the 10 who re-
ceived the drug there were three in the present series
(Nos 4, 6, 9). Patient No I had received azathio-
prine 100 mg and prednisolone 10 mg per day for
2-5 yr. The mean duration of treatment with azathio-
prine for the three patients (Nos 1, 4, 6) in the
prospective group was 18 yr. In addition, three
patients (Nos 1, 2, 9) had received cholestyramine.
No statistical relation (fourfold table and Fisher's
exact probability test) between the use of azathio-
prine and development of extrahepatic malignancy
could be established.

Discussion

In this series of 85 patients with PBC, 10 (11-8%)
developed an extrahepatic malignancy. When the
data is analysed for the 76 female cases the observed
incidence of malignancy is 3 5 times more than
expected, a statistically significant finding. The most
common site of malignancy was the breast (3) with
single examples of a variety of other tumours; no
cases of lymphoma were noted. Extrahepatic
malignancy has previously been described in three
(777%) out of a series of 39 patients with PBC, the
tumours comprising one case each of carcinoma of
the breast and of the thyroid and one mixed histio-
lymphocytic lymphoma.3 In a retrospective review of
520 patients with cirrhosis of varying causes coming
to necropsy at the Western Infirmary over the period
1900-1969, 25 (488%) were found to have extra-
hepatic tumours.8 On this basis it can be tentatively

suggested that patients with PBC appear to be more
at risk of developing extrahepatic malignancy than
cirrhosis patients in general.

Three patients in our prospective group (Nos 1, 4,
6) had received azathioprine in low dose for a mean
of 1-8 yr and in these the primary malignancy affected
breast, colon and kidney (the adenocarcinoma of
uterus in case 6 antedated the use of azathioprine).
In previous reviews of immunosuppressed patients
the tumours found were predominantly lymphomas,
and epithelial tumours of the skin, lip and cervix
uteri.9 These patients had received high doses of
combination immunosuppressive therapy. However,
in a series of 125 Australian patients, given azathio-
prine for two years for a variety of medical disorders,
two squamous cell carcinomas of skin only were
found after a mean observation period of 3 8 yr.10
In patients on chronic renal dialysis an increased
incidence of non-Hodgkin's lymphoma has been
reported and the immunosuppressive effect of
uraemia has been postulated as a possible contribu-
tory factor." However, the evidence indicating
that impaired immunological surveillance is a
factor in promoting human carcinogenesis remains
equivocal.

Vitamin A deficiency leads to metaplasia of
epithelial cells in animals and an enhanced suscepti-
bility to malignancy.'2 Primary biliary cirrhosis may
result in impaired absorption of fat-soluble vitamins,
and in a personal series of 23 PBC patients without
tumour the mean serum vitamin A concentration
(1 -38 ,umol/l) was significantly lower than in 55 age
and sex-matched controls ( I92 ,smol/l). In the present
series, however, malignancy occurred in sites
different from those previously associated with low
serum vitamin A concentrations, namely lung and
gastrointestinal tract.13
We cannot, therefore, offer a ready explanation

for our observations. Caution must always be exer-
cised in the interpretation of data derived from a
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small series of patients. However, a prospective
study of tumour incidence in patients with PBC has
now been established in the West of Scotland and
other centres should also consider such a review
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