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HLA-DR antigens in primary biliary cirrhosis: lack of
association
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SUMMARY A study of HLA-DR antigens in 75 patients with primary biliary cirrhosis has been
carried out in order to test the hypothesis that genetic factors related to genes controlling im-
mune responses might be important in the pathogenesis of primary biliary cirrhosis. The
frequencies of HLA-DR locus antigens was not significantly different from those in 200 normal
controls, nor were those of tissue antigens on the A and B loci. No HLA-DR antigen was signifi-
cantly associated with the appearance of granulomata on liver biopsy (possibly good prognosis)
or with raised serum bilirubin (possibly bad prognosis); nor was there any association
between any HLA-DR antigen and adverse reactions to D-penicillamine treatment in 17 pat-
ients with such adverse reactions. It is concluded that genetic traits related to HLA antigens
studied are probably not important in the aetiology of the disease.

Primary biliary cirrhosis is a chronic cholestatic
disease of unknown aetiology which affects pre-
dominantly middle aged women. It is characterised
by many immunological abnormalities including
the presence of autoantibodies in the serum,' the
presence of limphocytic infiltrates and granulomas
in the liver, hypergammaglobinaemia with high
concentrations of IgM3 and circulating monomeric
(7S) IgM,4 high concentrations of circulating im-
mune complexes5 and an impaired suppressor cell
activity.4 It is frequently associated with other
'autoimmune' disorders such as Sjogren's syn-
drome, rheumatoid arthritis, Hashimoto's thyroid-
itis and scleroderma.6 The occasional familial
occurrence of primary biliary cirrhosis7- 10 and the
increased incidence of certain immunological
abnormalities in family members of patients with
primary biliary cirrhosis'1-13 indicates that genetic
factors may be important in its pathogenesis. Such
genetic traits could be related to genes controlling
immune responses. Many diseases with im-
munological determinants are associated with cer-
tain HLA antigens coded for by genes in the major
histocompatibility complex. For these reasons
there could be a relationship between primary bi-
liary cirrhosis and one or more HLA antigens. A
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previous study in British patients with primary bi-
liary cirrhosis, however, found no association with
HLA antigens on the A and B loci.14 The subse-
quent demonstration of HLA-DR antigens'5 and
evidence that these antigens appear to play a major
role in cellular interactions between T and B lym-
phocytes16 17 has raised the possibility that HLA-
DR antigens may be associated with susceptibility
to primary biliary cirrhosis. Two recent reports of
small series from Spain (21 patients)'8 and Japan
(22 patients)'9 have suggested an association be-
tween HLA-DR3 and DR2 respectively.
Furthermore an association has been found be-
tween other 'autoimmune' disorders which occur in
primary biliary cirrhosis and HLA-DR antigens.2"
We have therefore undertaken a large study to in-
vestigate whether any of the HLA-DR loci are
associated with primary biliary cirrhosis in British
patients.
The clinical spectrum of primary biliary cirrhosis

is broad6 and the rate at which the disease prog-
resses varies widely. The factors determining this
progression are ill understood and genetic com-
ponents may interact with each other and the en-
vironment to produce full clinical expression of the
disease. It has been shown that raised serum bi-
lirubin concentrations in primary biliary cirrhosis
reflect a poor prognosis21 22 and suggested that pat-
ients with focal granulomatous lesions in their liv-
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ers have a good prognosis.23 We have analysed our
results to find out whether either of these prog-
nostic factors are associated with any HLA-DR ant-
igen. D-penicillamine has been advocated in the
treatment of primary biliary cirrhosis24 but a high
incidence of unwanted effects has been encoun-
tered.25 26 Toxicity of D-penicillamine in
rheumatoid arthritis has been reported to be associ-
ated with HLA-DR3 antigens,27 so we have also an-
alysed our results to see if adverse reactions to D-
penicillamine in primary biliary cirrhosis may
similarly be under genetic control.

Methods

PATIENTS
The diagnosis of primary biliary cirrhosis was es-
tablished on standard biochemical, immunological,
and histological criteria.6 Serial sections from each
liver biopsy specimen were examined after routine
staining and assessed for the presence of granu-
lomas. Up to four biopsies were available for
assessment on each patient. The serum bilirubin
measurement recorded for the purpose of evalu-
ating possible prognosis was the lower of two val-
ues taken six months apart, the second being
recorded at the time of tissue typing. Seventy five
unrelated primary biliary cirrhosis patients were

typed for HLA-DR antigens. The lymphocytes of
105 patients, including those typed for D antigens,
were also examined for 13 HLA-A and 20 HLA-B
locus antigens. The frequency of these antigens
was compared with a control group of 200 unrela-
ted 'normal healthy' persons drawn randomly from
the same local population.
The serologically defined HLA-DR antigens

were shown in a lymphocytotoxic test on B lym-
phocytes separated from peripheral blood as pre-
viously described.28 The lymphocytotoxic test was
a modification of the technique suggested by Mittal
et al.29 The antisera used had been standardised
against cells typed with International Workshop
antisera.
The statistical significance of differences in anti-

gen frequencies between patient groups, subgroups
and controls was calculated using the x2 test and
Fishers' exact test was applied where appropriate,
and the p values corrected for the number of anti-
gens measured.

Results

In primary biliary cirrhosis the frequencies of the
HLA-DR locus antigens were not significantly dif-
ferent from those in the normal controls (see Table
1). None of the HLA-A or B antigen frequencies

Table 1 Frequency and percentage ofHLA-DR locus
antigens in unrelated primary biliary cirrhosis patients and
normal controls.

Normal controls PBCpatients
(n=200) (n= 75)

HLA- No % No S

DR 1 20 10 9 12
2 63 31 17 27
3 54 27 12 16
4 70 35 31 41
5 23 11 3 4
6 34 17 9 12
7 43 21 25 33
8 6 3 5 7

PBC = primary biliary cirrhosis.

in the patient groups showed any significant dif-
ferences from the normal controls. No HLA-DR
antigen was significantly associated with the two
factors which are thought to reflect the prognosis
of primary biliary cirrhosis (see Table 2). No associ-
ation with any HLA-DR antigen was found in the
17 patients receiving D-penicillamine who deve-
loped drug related adverse effects; in particular
none of the four patients who developed significant
proteinuria (>2 g/24 hours) were positive for
HLA-DR3 antigens. (See Table 3).

Discussion

'Autoimmune' diseases may be divided into organ-
specific and non-organ specific polysystemic dis-
ease such as primary biliary cirrhosis. An HLA-
DR linkage is now well documented in many
organ-specific autoimmune disorders such as those

Table 2 Frequency and percentage ofHLA-DR locus
antigens in groups ofprimary biliary cirrhosis patients with
good (granuloma) and poor (bilirubin >2x N) prognostic
features.

PBCpatients with PBC patients with
granuloma (n=22) bilirubin 2xN (n =25)

HLA- No % No N

DR 1 3 14 3 12
2 5 23 6 24
3 4 18 3 12
4 10 45 10 40
5 1 4 - -
6 3 14 3 12
7 9 41 10 40
8 1 4 1 4

PBC = primary biliary cirrhosis.
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Table 3 Frequency and percentage ofHLA-DR locus
antigens in primary biliary cirrhosis patients treated with
D-penicillamine who did and did not develop side effects.

PCB patients treated with D-penicillamine

Side effects No side effects
(n=17) (n= 14)

HLA- No % No %

DR I 1 6 4 29
2 3 18 1 7
3 3 18 1 7
4 7 41 8 57
5 1 6 - -
6 3 18 2 14
7 4 23 6 43
8 - - _

PBC = primary biliary cirrhosis.

affecting endocrine glands30' and lupoid chronic ac-
tive hepatitis.31 A possible association of primary
biliary cirrhosis with two different HLA-DR loci
has been reported'8 19 but our data are at variance
with those previous reports. This much larger
study has failed to confirm a significant deviation
of HLA-DR antigens in primary biliary cirrhosis
patients, suggesting that the previous small studies
may have fallen into a Type I error.
Immunological abnormalities such as mito-

chrondrial antibodies in the serum may be present
in primary biliary cirrhosis for many years without
the appearances of overt clinical disease.6
Although the importance of the presence of granu-
lomas in the liver biopsy, regardless of histological
stage, as being indicative of a good prognosis in
primary biliary cirrhosis23 has subsequently been
challenged,32 the present study provides no support
for the hypothesis that, they are associated with
any HLA-DR locus. By dividing the patients into
those with a raised serum bilirubin and those with
a normal or near normal level (Table 2) we have
attempted to identify a group with a poor prog-
nosis. Admittedly some of the individuals in whom
bilirubin was recorded below 34 Amol/l (2 x nor-
mal) may subsequently progress to a higher bi-
lirubin concentration but we feel that the broad div-
ision into a group with an acknowledged poor
prognosis - those with raised serum bilirubin2l 2 Vs
those with a far better prognosis is useful. Again
no association between raised serum bilirubin and
an HLA-DR antigen has been found. In the pres-
ent study there is thus no evidence that any gene
(or factor) associated with the HLA-DR locus prot-
ects against disease progression or conversely is
associated with increased susceptibility to severe
disease. If primary biliary cirrhosis does result

from a failure of the regulatory system of the im-
mune response, its genetic control appears to be
localised outside the HLA-DR region, or its allele
is in linkage equilibrium with HLA-DR antigens.
Our data are also at variance with a previous re-

port of a trend toward the development of pro-
teinuria during treatment with D-penicillamine in
rheumatoid arthritis patients with the HLA-DR
W3 locus. Only four of our D-penicillamine treated
primary biliary cirrhosis patients developed signifi-
cant proteinuria and none were HLA-DR3 posi-
tive. No significant association was found with any
other drug related adverse reaction such as the dev-
elopment of systemic lupus erythematosus. We are
thus unable to support the hypotheses that primary
biliary cirrhosis disease susceptibility or im-
munologically mediated drug toxicity in this dis-
order are controlled by genes in the HLA-DR re-
gion of the histocompatibility system. The results
provide some evidence against there being an im-
portant genetic basis to the disease in most pat-
ients.
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