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An unusual case of ulcerative colitis with concurrent
extraintestinal manifestations of primary sclerosing
cholangitis, thromboembolism, hemolytic anemia,
and hemochromatosis
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Inflammatory bowel disease (IBD) is a chronic inflammatory disorder of intestines associated with a large number
of extraintestinal manifestations (EIMs) which significantly contribute to its morbidity and mortality. A 32-year-old
man presented with ulcerative colitis (UC) accompanied by the unusual coexisting clinical manifestations of primary
sclerosing cholangitis, thromboembolism, and hemolytic anemia during the disease course. The incidental finding
of hemochromatosis of the liver was attributed to chronic hemolysis. The full-blown EIMs and systemic complications
in this patient did not appear to be attributable to drug treatment and/or infection but might have been related to
both the underlying immune-mediated mechanism and the lack of early and adequate treatment for UC and its
associated complications. This case emphasizes the need for early and aggressive treatment of IBD accompanied
by EIMs to avoid morbidity and mortality.
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Inflammatory bowel disease (IBD) is a multifactorial
polygenic chronic inflammatory disease [1-3] that
predominantly affects the gastrointestinal system, with
the potential for systemic involvement. Extraintestinal
manifestations (EIMs) involving almost every organ
system have been reported in 21-36% of patients with
IBD and occur more frequently with increasing duration
or extent of the disease [3-6]. Multiple EIMs in the same
patient are not uncommon and are observed more
frequently than would be expected by chance alone [3,
7]. EIMs and systemic complications may precede,
accompany, or follow IBD, usually complicating the
management of the underlying disease and contributing
significantly to morbidity and mortality [7].
In patients with IBD, hepatobiliary manifestations
[8] and thromboembolic events [9] are rare but serious
extraintestinal complications leading to significant
morbidity and mortality. Although anemia, usually
secondary to chronic intestinal blood loss and associated
iron deficiency, persistent inflammation, nutritional
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deficiencies, or adverse effect of immunosuppressive
agents, is common in IBD [3,5,7,10,11], autoimmune
hemolytic anemia (AIHA) is rarely reported [3,12].
Herein we report a case of ulcerative colitis (UC)
accompanied by the unusual coexisting clinical
manifestations of primary sclerosing cholangitis (PSC),
thromboembolism, and hemolytic anemia in the disease
course. The incidental finding of liver hemochromatosis
was attributed to chronic hemolysis. The full-blown
EIMs and systemic complications of UC in this patient
might have been directly related to both the underlying immune-mediated mechanism and the absence
of early and adequate treatment. IBD and EIMs are
actually systemic in nature and must be treated early
and aggressively to avoid morbidity and mortality.

Case Report
A 32-year-old man was admitted in March 2002 due to
gradual onset of shortness of breath for 6 months and
persistent jaundice for several weeks. He had a 14-year
history of UC, which had been controlled with Asacol
(mesalazine) 1.2 g/day and prednisolone 5 mg/day for
many years. However, abdominal fullness and watery
diarrhea had developed and persisted since June 2001.
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The dosage of Asacol was increased to 1.6 g/day
with poor response. Four months later, he visited our
gastroenterology clinic because of severe bloody
diarrhea. Colonoscopy revealed diffuse edema and
friability of the whole colon mucosa. A 1-month course
of Asacol at a dosage of 2.4 g/day was given with no
response. He was then treated with Pentasa (mesalazine)
4 g/day since November 2001 and bloody diarrhea
subsided. However, jaundice, which had been intermittent since the age of 18, had worsened in recent
weeks and did not subside completely even after
endoscopic retrograde cholangiopancreatography
(ERCP) was performed for extraction of common bile
duct (CBD) stones in February 2002. Packed red
blood cell (RBC) transfusion had also been given at least
3 times during the past 4 months due to decreased
hemoglobin (Hb) level which ranged from 6.5-8 g/dL
before each transfusion. Ten days prior to starting
Pentasa, his Hb level was 10.5 g/dL, mean corpuscular
volume (MCV) 115.9 fL (normal range, 80-100 fL),
white blood cell (WBC) count 9930/mm3, platelet count
861,000/mm3, normoblast 19/100 WBCs, total bilirubin
3.43 mg/dL, direct bilirubin 0.2 mg/dL, while aspartate
aminotransferase (AST) and alanine aminotransferase
(ALT) levels were within normal limits.
On admission, he had jaundice, hepatomegaly
and clubbing of the fingers, but no other symptoms/
signs of EIMs involving the joints, skin, mouth or
eyes. Laboratory study revealed macrocytic anemia
(Hb 8.1 g/dL, MCV 122.2 fL) with reticulocytosis
(reticulocyte 7.7% of RBC, normoblast 6/100 WBCs),
thrombocytosis (platelets 888,000/mm3), leukocytosis
(WBC 14,650/mm 3 ), mixed hyperbilirubinemia
(total bilirubin 4.4 mg/dL, direct bilirubin 2.1 mg/dL),
and active inflammation. Alkaline phosphatase was
379 U/L (normal, 60-220 U/L), γ-glutamyl transferase
(γ-GT) 287 U/L (normal, 0-52 U/L), haptoglobin
189 mg/dL (normal, 64.81-157.48 mg/dL), erythrocyte
sedimentation rate 38 mm/h, C-reactive protein
7.24 mg/dL (normal, <0.8 mg/dL), and stool occult
blood +++. The values of AST, ALT, lactate
dehydrogenase (LDH), and cholesterol were within
normal limits. The corrected reticulocyte production
index ranged from 1.8-2.3%. Serologic examinations
were negative for anti-nuclear antibodies, hepatitis B
surface antigen, and anti-hepatitis C virus and antihuman immunodeficiency virus antibodies. The values
of C3, C4, immunoglobulin (Ig) A, IgG, and IgM were
within normal limits. The myeloperoxidase antineutrophil cytoplasmic antibody (ANCA) level was

8.7 U/mL (borderline range, 7-15 U/mL) and proteinase
3 ANCA was negative.
Pulmonary embolism (PE) with pulmonary
hypertension was diagnosed after evaluation of Ddimers, chest X-ray, cardiac echo, lung perfusion and
ventilation scan. Venous duplex also suggested partial
thrombosis of the left common femoral vein. Protein C
antigen level was 71% (normal, 72-174%) and functional
protein C level was 50% (normal, 70-192%).
Prothrombin time, activated partial thromboplastin time,
protein S and anti-thrombin III level were all in the
normal range. Except for smoking, he had no other
common risk factors for thromboembolism. Because
endoscopy revealed superficial gastritis and active
duodenal ulcer, no anticoagulant was given. Dyspnea
improved gradually after conservative treatment.
Abdominal ultrasonography and subsequent magnetic
resonance cholangiopancreatography (MRCP) revealed
parenchymal liver disease, luminal outline irregularity
with stricturing of both CBD and bilateral intrahepatic
ducts (IHDs), 1 gallbladder stone, 1 left IHD stone, portal
vein thrombosis, and invisible spleen. MRCP also
revealed marked low signal of nearly the whole liver.
His father also had history of iron deposition in multiple
organs including liver, and had died of hepatoma.
Iron overload of the liver and sclerosing cholangitis
were highly suspected. Because of fever, he received
intravenous antibiotics and endoscopic nasobiliary
drainage of bile due to suspicion of biliary tract infection.
Two days later, ERCP with balloon lithotripsy of
CBD stones was performed. After excluding other
causes of sclerosing cholangitis, PSC was confirmed
by cholangiography (Fig. 1). Scintigraphy of the
liver and spleen confirmed asplenism and histology of
liver tissue demonstrated portal inflammation and
hemochromatosis (Fig. 2).
Blood film disclosed macrocytosis, anisocytosis,
poikilocytosis, basophilic stippling, polychromatophilia,
and few target cells. Reticulocytosis and possible
hemoglobinopathy were suspected, but Hb electrophoresis revealed no abnormalities. Bone marrow
aspiration and biopsy revealed erythroid hyperplasia
and megakaryocyte hyperplasia. The presence of
thrombocytosis and leukocytosis was attributed to
asplenism and chronic inflammation. Blood iron level
was 41 µg/dL (normal, 51-180 µg/dL), total iron binding
capacity 184 µg/dL (normal, 275-332 µg/dL), and
ferritin 1695 ng/mL (normal, 17.9-464 ng/mL). He had
no glucose-6 phosphate dehydrogenase deficiency and
tests of vitamin B12, folic acid, thyroid and adrenal
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Fig. 1. (A) Cholangiography shows pruning of intrahepatic ducts (IHDs), irregular common bile duct (CBD) contour with diverticulumlike out-pouching (arrows), multiple irregular stricturing and saccular dilatation of 1 IHD (white arrowheads), and diffuse narrowing
of another IHD (arrowheads). Low insertion of a cystic duct (white arrow) is also noted. (B) In another view, irregular stricturing
with rigidity of the CBD wall are obvious (arrowheads). There are also 2 filling defects seen in the CBD (white arrowhead).

function, and sugar water test showed normal results.
RBC osmotic fragility test showed decreased fragility.
Coombs’ test (direct or indirect) was negative or trace
positive in repeated examinations. Two weeks after
admission, AST level was 99 U/L (normal, 5-31 U/L),
ALT 56 U/L (normal, 0-41 U/L), and LDH 540 U/L
(normal, 230-460 U/L). These results, together with
the history of indirect hyperbilirubinemia and the absence
of other causes of macrocytic anemia, led to the diagnosis
of hemolytic anemia accompanied by reticulocytosis.
Treatment with Pentasa was discontinued in April 2002,
and prednisolone 10 mg/day and Asacol 2.4 g/day
were given to control bowel activity. Blood transfusion
was not required thereafter and Hb level returned to
11.2 mg/dL 1 month later. He stopped cigarette smoking,
and during follow-up visits at the hematologic clinic,
hydroxyurea was given for persistent thrombocytosis and
desferoxamine for hemochromatosis. He was again
admitted several times for recurrent PE and received
either oral warfarin or subcutaneous low-molecularweight heparin. There was no serologic evidence of
antiphospholipid antibody syndrome as shown by
negative results for anti-cardiolipin antibody, antiphospholipid antibody and lupus anticoagulant.
Carcinoembryonic antigen level (0.97 ng/mL) was also
within normal limits and there was no image/pathology
evidence to suggest UC-associated colon cancer. In
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January 2003, chest computed tomography demonstrated
marked thrombus in the bilateral pulmonary artery.
Reticulocytosis was still noted in April 2003. At this
time, Hb level was 12.9 mg/dL, MCV 128.5 fL, WBC
18,950/mm3, platelets 397,000/mm3, and normoblast
8/100 WBCs. He died of recurrent PE several weeks
later in another hospital.

Discussion
EIMs associated with IBD are quite common and may
increase morbidity and mortality significantly. Patients
with IBD had a 3-fold increased risk of thromboembolic
complications compared with the general population
[13]. Most IBD patients had active disease at the
time of acute deep venous thrombosis (DVT)/PE.
Extensive involvement in UC, particularly pancolonic
involvement, was associated with a higher risk of
thromboembolism [14]. In a study from Mayo Clinic
[9], the incidence of thromboembolism was 1.3% in IBD
patients, and 66% of these patients had DVT or PE.
Portal and mesenteric thrombosis were also noted in
8.7% of IBD patients with thromboembolism. Moreover,
about 77% of DVT or PE had no other precipitating
factors except underlying IBD. Thromboembolism led
to a 25% mortality rate in IBD patients, and recurrent
thromboembolic episodes were not uncommon (about

Wu et al

A

B

Fig. 2. (A) Hepatic histology reveals numerous hemosiderin-like brown granules in hepatocytes (arrowhead) and in the portal
macrophages (white arrowhead). Marked lymphocytes infiltration is apparent in the portal area. Neither the portal area nor the
bile duct (arrow) shows sclerotic change (hematoxylin and eosin stain; original magnification, × 100). (B) Iron stain of the liver
confirms the presence of abundant iron granules (iron stain; original magnification, × 200).

10%) [9,14]. These thromboembolic episodes have
been largely attributed to hypercoagulability due
to abnormalities of platelets and coagulation cascades
[5,9,14,15]. In our patient, there was no evidence of
antiphospholipid antibody syndrome or colon cancer,
and cigarette smoking, thrombocytosis and protein C
deficiency was likely to have been a greater factor in
the development of peripheral DVT, portal vein
thrombosis, and PE. Because thrombocytosis might have
been related to the asplenism and chronic inflammation
of UC, control of the colitis, lowering the platelet count,
and anticoagulant therapy were the main strategies used
to prevent or reduce the risk and mortality of thromboembolism in our patient.
Routine screening with biochemical profiles and
widespread application of ERCP have led to the
significant increase in the recognition of PSC [16].
Among patients with PSC, 50-75% have IBD [8], in
which UC is much more commonly associated (48% to
82%, mean 67%) [17]. However, the prevalence of
PSC in IBD patients is low, ranging from 2.4-7.5% only.
PSC predominantly affects young males and can be
asymptomatic with normal or minimal elevation of
serum alkaline phosphatase [8]. In fact, PSC is the
most common and serious hepatic and biliary disorder
occurring in association with IBD [17] and it should be
considered first in IBD patients with elevated serum
level of alkaline phosphatase [18]. Recently, primary

biliary cirrhosis (PBC) has also been reported in patients
with UC [19,20] and it should be differentiated from
the more common finding of PSC. In addition to the
characteristic features of PSC in our patient, there was
also an absence of the typical findings of PBC, including
skin pruritus, hypercholesterolemia, increased IgM
level, normal cholangiogram and hepatic granuloma
formation [19,20].
Although elevated alkaline phosphatase and γ-GT
were found in this patient, these abnormalities could be
present in both PSC and PBC. Currently, ERCP is the
preferred method for the diagnosis of PSC, but MRCP
is likely to become the non-invasive diagnostic method
of choice in the future [21]. However, ERCP has an
additional therapeutic advantage in the management
of CBD stones. Hepatic histology is another useful
diagnostic adjunct of PSC and is recommended when
ERCP yields no conclusive diagnosis [8]. The absence
of bile ducts proliferation or fibrosis in our patient
might have been related to the early course of the disease
[22], low diagnostic rate [23], sampling variability of
histopathology [24], or associated with the large
duct variant of PSC with only minimal or nonspecific
changes [17]. Although PSC is strongly associated with
UC, there is no relation to the onset, duration, extent, or
activity of colitis [4,7]. There is also no effective medical
treatment for PSC, although therapy can be directed at
the associated complications [8,25].
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Hemolysis in our patient was not suggested by
precipitating factors such as drugs, infection, hereditary
RBC defect, malignancy, or other autoimmune disorder,
except for underlying UC. Control of colitis activity is
crucial to the control of UC-associated AIHA [12]. Our
patient had a history of severe hemolytic anemia
requiring blood transfusion which was often present
during the period of active colitis and improved with
the subsidence of UC activity after treatment with
increased dosage of prednisolone and Asacol. UCassociated AIHA might have accounted for his elevated
haptoglobin level and the intermittent jaundice in
previous years.
In addition to the remission of UC, his asplenism
might also have contributed to the good response to
low-dose prednisolone treatment. Although genetic
study was not performed in the patient and his father,
the hemochromatosis of the liver as well as the
intermittent jaundice were probably secondary to
underlying immune-mediated hemolysis. Our review
of the literature revealed only 1 previous case report
of the unusual concurrent presentation of hereditary
hemochromatosis (HH), UC, and PSC in a family [26].
In that report, the author also stated that there were
no epidemiologic data in the literature linking HH
to UC, or vice versa. Regardless of the cause of hemochromatosis, iron overload must be treated to reduce
the parenchymal deposition and subsequent organ
damage [27].
In summary, we report an unusual case of UC
accompanied by the rare clinical features of thromboembolism, PSC, biliary stones, hemolytic anemia and
other hematologic abnormalities, asplenism, and
hemochromatosis. IBD is a systemic autoimmune
disease associated with a great variety of EIMs and must
be treated early and aggressively to avoid morbidity and
mortality.
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