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Primary Biliary Cholangitis (PBC) is a chronic cholestatic liver disease 
that can lead to cirrhosis and the development of hepatocellular carcinoma. 
PBC is not known to be associated with hepatic angiosarcoma. Second-line 
treatments for PBC, including obeticholic acid, have had less than a decade 
of clinical use. We present a case of a patient with PBC treated with obe-
ticholic acid who subsequently developed hepatic angiosarcoma. The pa-
tient is now on active surveillance following resection of the angiosarcoma. 
The development of this rare and aggressive cancer should prompt closer 
post-marketing surveillance for obeticholic acid.
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Case Report
A 53-year-old man of Caucasian descent with a 16-year history of PBC 
has been managed with ursodeoxycholic acid (UDCA) 500 mg twice 
daily for years. For the past two years, he has had a persistent, choles-
tatic pattern of liver enzyme elevation, which prompted the addition of 
OCA to his treatment regimen. His past medical history includes poly-
myositis (well-controlled on mycophenolate and intravenous immuno-
globulin), asymptomatic bicuspid aortic valve disease, hypothyroidism, 
hypertension, and renal cell carcinoma (resected in 2019).
Prior to the initiation of OCA, he had an alkaline phosphatase of 380 
U/L, a gamma-glutamyl transferase of 185 U/L, an alanine aminotrans-
ferase of 60 U/L, an aspartate aminotransferase of 55 U/L, and a normal 
bilirubin level. He was initiated on 5 mg of OCA daily. His OCA dose 
was briefly increased to 10 mg, which caused intolerable pruritus. Sub-
sequently, his OCA dose was maintained at 5 mg, with some reduction in 
his liver enzymes (Table 1). He was maintained on OCA for two years. 
His FibroScan® (Echosens) transient elastography showed a liver stiff-
ness of 7.6 kPa, correlating to pre-cirrhotic (F1–F2) stage liver fibrosis.
A CT scan of the abdomen, requested to follow up on a known kid-
ney nodule for renal cell carcinoma monitoring, incidentally identified 
a new mass (6.2×4.1×5.8 cm) in liver segment IV. The liver mass was 
hypo-enhancing, with ill-defined margins and overlying capsular re-
traction (Fig. 1). The liver mass developed rapidly; it was not present 
on a CT scan nine months prior. The mass was diagnosed as hepatic 
angiosarcoma by pathologic assessment of a percutaneous liver biop-
sy. The diagnosis was confirmed by immunohistochemistry, showing 
strong positivity for vascular markers (ERG and CD31) and negativity 
for markers of metastatic carcinoma (including renal cell carcinoma), 
primary liver carcinoma, metastatic melanoma, and other forms of sar-
coma. Gene fusion testing using a pan-sarcoma fusion assay (NanoS-
tring) was negative for pathologic gene fusions.
A staging CT scan of the chest, abdomen, and pelvis conducted two 
months later did not reveal any metastatic lesions; however, the an-
giosarcoma had interval growth to 8.2×5.7×7.8 cm. Given the iso-
lated nature of the disease and the patient being a good candidate 
for upfront resection, an uncomplicated open segment 4b/5 hepatec-
tomy with portal lymphadenectomy was performed approximately 12 
weeks after diagnosis.
The diagnosis of epithelioid angiosarcoma, measuring 13.9 cm, was 
re-confirmed by pathologic examination of the surgical resection spec-
imen (Fig. 2). Microscopic assessment also confirmed a negative surgi-
cal resection margin (R0) and five benign periportal lymph nodes. The 
patient was not offered adjuvant chemotherapy. He continues active 

Introduction
Primary biliary cholangitis (PBC) is an autoimmune chronic cholestatic 
liver disease with a variable rate of progression to cirrhosis[1,2] and is 
a risk factor for hepatocellular carcinoma.[3] The standard of care for 
treatment of PBC is ursodeoxycholic acid (UDCA), which improves 
serum liver tests and transplant-free survival.[4] However, in roughly 
20%–40% of patients with PBC, there is an insufficient response to 
UDCA, which is associated with lower rates of transplant-free survival 
and increased rates of hepatocellular carcinoma.[4] Since the mid-2010s, 
obeticholic acid (OCA), a farnesoid X receptor agonist, has shown effi-
cacy as a second-line therapy for PBC.[5,6]

Hepatic angiosarcoma is a rare but aggressive malignancy of vascular 
origin. It is not currently believed that PBC or cirrhosis are risk factors 
for hepatic angiosarcoma.[7] Here, we present a case of hepatic angio-
sarcoma in a patient with PBC who received OCA.
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surveillance with a plan for CT imaging every three months for the 
first two years, for a total of five years of surveillance. No evidence of 
recurrence has been observed in the first six months of follow-up. The 
patient continues UDCA monotherapy for PBC. None of the usual risk 
factors for angiosarcoma were identified in a thorough review of the 
patient’s history.

Discussion
OCA is becoming established as a second-line therapy for PBC since 
the completion of phase 3 placebo-controlled trials in 2016.[5] Both 
PBC and hepatic angiosarcoma have been individually described in 
the literature for over 50 years;[7,8] however, their co-occurrence has 

not been reported until recently, in a Chinese-language journal that is 
not indexed Zhao et al.[9] Herein, we report the second case of hepatic 
angiosarcoma occurring in a patient with PBC and the first case asso-
ciated with OCA.
Hepatic angiosarcoma received public attention after being linked to 
industrial exposure to vinyl chloride, with a wide exposure range of 
4–27 years.[10] Since then, several exposures have been associated with 
hepatic angiosarcoma, including iatrogenic exposure to radiocontrast 
colloidal thorium dioxide and chronic arsenic exposure, among others. 
Hepatic angiosarcoma has also been reported in association with cyclo-
phosphamide and androgenic steroids.[7]

Chronic liver disease leading to cirrhosis causes an inflammatory and 
pro-fibrotic environment, well-known to increase the risk of hepato-
cellular carcinoma and cholangiocarcinoma.[3] However, there is no 
established link between cirrhosis-associated chronic liver disease and 
hepatic angiosarcoma. Despite the high prevalence of cirrhosis, only a 

Figure 1. Computed tomography images of the abdomen and pelvis 
identifying a segment IV hypoattenuating liver mass measuring 6.2 x 4.1 
x 5.8 cm with ill-defined margins and overlying capsular retraction.

Figure 2. Surgical resection of liver mass containing hepatic angiosar-
coma (long arrows) infiltrating hepatic sinusoids. Short arrows indicate 
background benign hepatocytes. H&E, 200X original magnification.

Table 1. Patient liver tests before and 12 months after initiating 
treatment with 5 mg obeticholic acid

Liver test	 Pre-obeticholic	 12 mo. obeticholic 
	 acid	 acid

ALP (ULN*=136)	 380	 252

ALT (ULN=55)	 60	 26

AST (ULN=38)	 55	 42

GGT (ULN=73)	 185	 86

Bilirubin (ULN=20)	 8	 6

All liver enzyme values are in units per liter, bilirubin units are in micromoles per 
liter. *ULN: Upper limit of normal.
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single case of hepatic angiosarcoma in a patient with pre-existing cir-
rhosis has been reported.[11] Although the increased incidence of hepatic 
angiosarcoma related to vinyl chloride may have declined since its first 
description in 1974,[12] workers exposed to vinyl chloride remain the 
subject of investigation. A 2021 study of plasma metabolomics in these 
workers found the top affected pathway included specific metabolites 
of bile acids, and serum bile acids were useful biomarkers in identify-
ing vinyl chloride hepatotoxicity.[13] We hypothesize that aberrant bile 
acid metabolism induced by OCA may be a pathogenic mechanism in 
hepatic angiosarcoma.
The advent of several second-line agents for the treatment of PBC, in-
cluding OCA, has been an important recent advancement. However, 
OCA, which may fundamentally alter hepatic bile acid metabolism, has 
had limited exposure time in humans. Ongoing long-term safety stud-
ies and post-marketing surveillance are critical in identifying relatively 
rare events such as hepatic angiosarcoma.

Conclusion
This is the second reported case of hepatic angiosarcoma in a patient 
with PBC and the first reported case of hepatic angiosarcoma associ-
ated with OCA. Bile acid metabolism may be an important element in 
the pathogenesis of hepatic angiosarcoma. As we approach approxi-
mately a decade of experience with OCA and with the advent of other 
second-line agents, it is important to continue surveillance for hepatic 
angiosarcoma.
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