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Coombs’ positive autoimmune hemolytic anemia (AIHA) has been rarely described in
association with primary biliary cirrhosis (PBC). The previously reported cases have
responded to treatment with a combination of corticosteroids and ursodeoxycholic acid
(UDCA). We report a case of AIHA occurring in association with PBC, which has re-
sponded to treatment with UDCA alone. Possible mechanisms of autoimmune hemolysis
in this patient include bile salt induced immune dysregulation and direct damage to red
cell membranes by bile salts leading to exposure of neoantigens and development of red
cell autoantibodies. A trial of UDCA as a single agent should be considered as initial
treatment in this rare disorder. Am. J. Hematol. 72:31–33, 2003. © 2002 Wiley-Liss, Inc.
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INTRODUCTION

The majority of patients with warm AIHA have this
disorder secondary to an underlying associated condition.
Autoimmune and lymphoproliferative disorders are the
leading causes of secondary warm AIHA, and it is well
recognized that treatment of these underlying conditions
can lead to remission of hemolysis. Primary biliary cir-
rhosis (PBC) is an autoimmune disorder characteristi-
cally associated with antimitochondrial antibodies [1].
PBC is associated most commonly with autoimmune thy-
roid dysfunction and sicca syndrome [2]. Despite the
autoimmune basis of PBC, there have been few reports of
PBC in association with AIHA with warm reacting an-
tibodies [3–5]. In contrast, AIHA is well recognized in
association with a range of other autoimmune diagnoses,
including chronic active hepatitis. In the few reported
cases, hemolysis in patients with PBC responded to treat-
ment with a combination of corticosteroids and ursode-
oxycholic acid [4,5]. We describe a case of AIHA in
association with PBC, which responded to ursodeoxy-
cholic acid (UDCA) used as sole treatment.

CASE REPORT

A 62-year-old female presented to her doctor in Au-
gust 2000 with a 2-year history of fatigue. She had a

background of cholecystectomy at age 45 for cholelithi-
asis, found after investigation for abnormal liver function
tests, which was consistent with biliary obstruction. Fol-
low-up liver function tests had not been performed.
There was no past history of autoimmune disease, and
she was not taking any medications.

Examination revealed hepatosplenomegaly. There was
no lymphadenopathy. She was not jaundiced, and there
were no signs of chronic liver disease. She had peri-
orbital xanthelasma.

The hemoglobin was 9.1 g/dL (normal range 115–165
g/dL) with the absolute reticulocyte count 278 × 109/L
(normal range 50–100 × 109/L). Haptoglobins were ab-
sent, and the LDH was 396 U/L (normal range 113–246
U/L). The white cell and platelet counts were normal.
Peripheral blood smear showed spherocytes and poly-
chromatic red cells consistent with hemolysis. The direct
Coombs’ test was positive for IgG and C3d. The eluted
antibody was pan-reactive against a red cell panel. The
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bilirubin was elevated at 43 �mol/L (normal range 5–20
�mol/L) and in addition alkaline phosphatase, at 248 U/L
(normal range 18–116 U/L) and �GT at 253 U/L (normal
range 8–78 U/L) were also elevated, AST was 56 U/L
(normal range 5–52 U/L), and ALT was 44 U/L (normal
range 4–35 U/L). Serum cholesterol was 6.4 mmol/L
(normal range 2.5–5.5 mmol/L).

The bone marrow aspirate and trephine both showed
erythroid hyperplasia and along with evidence of red cell
destruction and a positive Coombs’ test, a diagnosis of
warm autoimmune hemolytic anemia was made. Infec-
tious and autoimmune serologies were performed to in-
vestigate the liver function abnormalities.

The anti-mitochondrial antibody was positive with a
titer of 1:2,540. Hepatitis B and C serologies were nega-
tive; antinuclear and smooth muscle antibodies also were
negative. A liver biopsy confirmed PBC with no normal
bile ducts seen and residual bile ducts showing degen-
eration. Focal portal-portal bridging fibrosis was also
seen. Thyroid function tests were normal.

UDCA, 13 mg/kg daily, was started together with folic
acid but corticosteroids were initially withheld as the
patient’s symptoms were not disabling. After 2 months of
therapy with UDCA alone, the hemoglobin had risen to
10.2 g/dL, reticulocytes were 153 × 109/l (4.9%), and
LDH was still elevated at 311 U/L. After 1 year of treat-
ment with UDCA, blood counts and liver chemistry had
normalized with hemoglobin12.9 g/dL, reticulocytes 2.4
× 109/l (2.4%), LDH 213 U/L, bilirubin 15 �mol/L, ALP
108 U/L, and �GT 47 U/L. Serum cholesterol had de-
creased to 5.2 mmol/L.

DISCUSSION

Warm AIHA may be idiopathic, associated with drugs
such as methyldopa, or secondary to a number of under-
lying conditions, including autoimmune disorders, infec-
tions such as Epstein-Barr virus and mycoplasma, and
lymphoproliferative disorders. The association of warm
AIHA with PBC is uncommon.

Corticosteroids are the first-line treatment of warm
AIHA, usually starting at a high dose of prednisolone 1
mg/kg, and then tapering the dose after 2–4 weeks, de-
pending on patient response. In patients who do not re-
spond or in whom tapering corticosteroids is difficult,
cytotoxic drugs such as azathioprine and cyclophospha-
mide may be added. Splenectomy may be considered in
those who do not respond after 3 months [6]. If the pa-
tient is clinically unstable, blood transfusions, chosen
from units that are the least incompatible on cross-
matching, are given. Corticosteroids were initially with-
held in our patient pending the results of hepatitis B and
C serologies. As the anemia was not clinically compro-
mising and was stable on UDCA treatment alone, corti-
costeroids were not started.

The complete remission of AIHA in a patient with
PBC by simply lowering bile salt levels suggests several
possible etiologies for the hemolysis.

Cholestasis in PBC is associated with immune defi-
ciency, and chenodeoxycholic acid, an endogenous bile
salt, has been shown to be immunosuppressive in vitro
[7]. Consequently, immune dysregulation caused by cho-
lestasis may allow the emergence of an auto reactive
B-cell clone. UDCA is not immunosuppressive and will
decrease levels of endogenous bile salts including che-
nodeoxycholic acid when used to treat PBC [8]. In our
patient, slow resolution of hemolysis after starting
UDCA treatment may possibly be explained by restora-
tion of normal immunity and immune surveillance with
reduction of endogenous bile salts.

The raised plasma levels of endogenous bile salts in
PBC suggest a second possible mechanism for the de-
velopment of red cell autoantibodies. Endogenous bile
salts have been shown in-vitro to damage red cell mem-
branes, particularly in acidic environments [9], and this
may expose “hidden” antigens in red cell membranes.
UDCA lowers endogenous bile salts and by preventing
further red cell damage would lead to remission of he-
molysis.

Corticosteroid treatment is not without risk. Patients
are at a higher risk of developing osteoporosis and may
develop glucose intolerance. Corticosteroids also in-
crease the risk of infection and may mask signs of infec-
tion. Wherever possible, long-term corticosteroid therapy
should be avoided in PBC as these patients are at a higher
risk of infection with depressed cell mediated immunity
and are predisposed to develop metabolic bone disease
with a 4-fold increased relative risk of osteopenia [10].

We believe UDCA therapy in PBC patients with mild
AIHA, accompanied by regular blood counts to monitor
response, should be used as initial treatment in this rare
disorder. Similarly, in cases with other causes of clini-
cally stable secondary warm AIHA, treatment of the un-
derlying disorder may bring the AIHA under control
without the need for corticosteroids.
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