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Abstract

Hepatitis C virus (HCV) infection can cause various manifestations, including rare biliary complications. This case
details a 44-year-old Thai woman with severe biliary pain but normal blood counts, liver function, and amylase
levels. Abdominal MRI, MRCP, and endoscopic ultrasound ruled out mechanical obstruction but revealed diffuse
thickening of the intrahepatic and common hepatic bile duct walls, and soft tissue thickening surrounding the left
portal vein branch, suggestive of an inflammatory process. Further investigation confirmed positive HCV RNA.
Serology revealed low complement levels, suggesting immune-mediated inflammation, though ANA, ANCA, and
cryoglobulin were negative. Serum IgG4 levels were also normal. This led to.a diagnosis of small vessel vasculitis
of the biliary tract secondary to chronic HCV infection. Treatment with antiviral therapy and a short course of
prednisolone resulted in significant symptom improvement. This case underscores the need for increased awareness
of biliary complications associated with chronic HCV infection.
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Abbreviations

HCV: Hepatitis C virus

MRI: Magnetic resonance imaging

MRCP: Magnetic resonance cholangiopancreatography
EUS: Endoscopic ultrasonography

MC: Mixed cryoglobulinemia

Introduction

Hepatitis C virus (HCV) infection is a major global health concern, affecting millions of individuals worldwide.
While chronic HCV infection primarily exerts its effect on the liver, leading to hepatic inflammation, fibrosis,
cirrhosis, and hepatocellular carcinoma, it is increasingly recognized as a systemic disease and contributes to a broad
spectrum of disorders that extend beyond the liver. Among the most well-documented extrahepatic complications of
chronic HCV infection are atherosclerosis, metabolic alterations (such as insulin resistance, diabetes mellitus, and
hepatic steatosis), renal disease (proteinuria and membranoproliferative glomerulonephritis), and osteoporosis.
Additionally, neuropsychiatric symptoms, non-Hodgkin’s lymphoma, and various cutaneous and immune-mediated
conditions have been reported. Despite the extensive documentation of HCV-related extrahepatic conditions, some
manifestations remain rare or underrecognized, posing diagnostic and therapeutic challenges. In this case report, we
describe an unusual presentation of biliary pain related to HCV, contributing to the understanding of its extrahepatic
effects.

Case Report

A 44-year-old Thai woman presented with severe dull, aching epigastric and right upper quadrant pain radiating to
the back, worsened after meals, that had persisted for two days. The intensity was severe, ranging from § to 10 out
of 10, and did not respond to proton pump inhibitors or antispasmodic medications. Partial relief was achieved with
intravenous pethidine or morphine. No fever or jaundice was reported. One year prior, she had pruritic rashes on



both legs, with a biopsy confirming small vessel vasculitis, but she was lost to follow-up. Six weeks ago, during a
routine health check-up, a chest X-ray revealed a lung nodule; a computed tomography (CT) scan demonstrated
consolidation in the right middle lung, and a bronchoscopy was scheduled.

Two days before this admission, the patient was admitted due to severe epigastric pain. Laboratory tests, including
CBC and amylase, were unremarkable, as was the abdominal CT scan. An esophagogastroduodenoscopy found mild
gastritis with Helicobacter pylori infection, treated with a quadruple regimen. However, her symptoms persisted.

On admission, the patient’s vital signs were normal, and her abdomen was soft and non-tender, without
hepatosplenomegaly. Blood samples collected during abdominal pain, including CBC, creatinine, liver function
tests, and serum amylase, were within normal limits. Magnetic resonance imaging (MRI) and magnetic resonance
cholangiopancreatography (MRCP) demonstrated long-segment circumferential wall thickening and enhancement of
the intrahepatic and common hepatic ducts, without filling defects or stones (Fig. 1). No signs.of pancreatitis-or
sphincter of Oddi dysfunction were observed. Endoscopic ultrasonography (EUS) revealed thickening of the left
intrahepatic bile duct wall, but no definite lesion was identified (Fig. 2). A homogeneous hyperechoic lesion
surrounding the left portal vein branch suggested thickened soft tissue. Other structures appeared normal.

The initial diagnosis included acute segmental cholangitis and active periportal inflammation. After
multidisciplinary discussion, systemic inflammation was considered the most likely ctiology. The patient was treated
with intravenous dexamethasone 4 mg every 6 hours for one day, leading to dramatic improvement in symptoms.
After the first dose of steroids, her abdominal pain completely resolved, prompting a switch to prednisolone at 0.5
mg/kg/day. The patient remained symptom-free thereafter.

Further investigation revealed positive anti-HCV and HCV RNA results (HCV RNA: log 6.46 IU/mL), but negative
HBsAg. Serum autoantibodies, including ANA and cryoglobulin, were negative. P-ANCA was positive at a low titer
of 1:10; however, anti-MPO and anti-PR3 results were both negative. Complement levels were low, with C3
measured at 0.52 g/L and C4 at <0.03 g/L. IgG4 levels were within the normal range at 19.40 mg/dL (reference
range: 11-330 mg/dL). Bronchoscopy with‘biopsy of the lung consolidation revealed dense proliferation of small
lymphoid cells, with immunohistochemical staining consistent with marginal zone lymphoma (MALT lymphoma).

The final diagnosis was chronic HCV-associated small vessel vasculitis (periportal inflammation, acute focal
cholangitis, and history of cutaneous vasculitis). and HCV-associated MALT lymphoma. The patient was treated
with prednisolone 0.5 mg/kg/day for one week, with a tapering dose over the course of one month for small vessel
vasculitis. HCV infection was managedwith a 12-week course of Sofosbuvir/Velpatasvir (400/100 mg daily).
Regarding MALT lymphoma treatment, after discussions with a hematologist and a review of the literature, we
concluded that HCV-associated MALT lymphoma, particularly localized and low-grade disease as in our patient,
responds well to DAA therapy: This tteatment approach can lead to lymphoma regression without requiring
chemotherapy. Therefore, we decided to treat HCV with DAAs alone and closely monitor lymphoma status. If the
lymphoma persists after HCV clearance, additional chemotherapy will be considered.

One month after initiating steroid therapy, the patient reported significant improvement, with no abdominal pain.
Continued monitoring and follow-up are planned to assess treatment response and address any residual issues.

Discussion

We present a challenging case of severe biliary pain attributed to an unusual complication of HCV infection. Initial

tests (MRCP and EUS) ruled out mechanical obstruction and showed diffuse thickening of the intrahepatic bile duct
wall and soft tissue surrounding the left portal vein, suggestive of an inflammatory or infiltrative process. Given the
clinical presentation of sudden onset and intermittent pain, an inflammatory process seemed more plausible than an

infiltrative or infectious process, which typically presents with a more gradual onset and persistent pain.

In considering the differential diagnosis, the patient’s history of biopsy-confirmed small vessel vasculitis, coupled
with low complement levels, indicates possible immune abnormalities and supports the diagnosis of immune



complex-mediated vessel inflammation. With negative serology for primary autoimmune diseases, the most likely
diagnosis is immune complex-mediated vasculitis, possibly secondary to chronic HCV infection or lymphoma. The
significantly low C4 levels in this case suggest that the immune complexes may be influenced by both etiologies.
Cryoglobulinemic vasculitis was also evaluated, as it can be associated with both malignancy and chronic HCV
infection; however, this diagnosis was deemed less likely due to a negative cryoglobulin test in this case. The
dramatic response to steroid treatment provides additional support for the diagnosis of vasculitis.

The differential diagnoses in this patient included acute cholangitis caused by IgG4-negative autoimmune
cholangitis (AIC) and parasitic infection. However, patients with AIC typically present with pruritus and cholestasis
rather than severe biliary pain, making AIC less likely in this case. Furthermore, the patient’s symptoms improved
significantly after initiating steroid therapy, which also reduced the likelihood of a parasitic infection; as such
infections do not usually respond to steroids. Given the clinical presentation and treatment response, this patient’s
condition is most consistent with immune complex-mediated vasculitis.

Previous studies have identified various pathophysiologic mechanisms linked to HCV complications. In terms of
immune-related mechanisms, HCV-induced cryoglobulinemia and immune complex-mediated vasculitis are
particularly relevant. [1] The chronic presence of the HCV antigen can drive polyclonal B-cell activation, leading to
the formation of immune complexes that deposit in small- to medium-sized blood vessels. This deposition triggers
an inflammatory response, activating complement pathways and recruiting immune cells, resulting in vascular
damage and inflammation. Vasculitis can contribute to bile duct thickening or cholangitis by causing ischemic
damage, inflammation, and immune-mediated injury to small blood vessels that supply the bile ducts. This leads to
edema, fibrosis, and scarring in the bile duct walls, which may cause bile duct wall thickening, as seen in this case,
and even sclerosing cholangitis in severe cases. Our patient exhibited low complement levels (C3 and C4),
consistent with immune complex-mediated vasculitis described in the literature. Although cryoglobulinemia was
negative, it is essential to note that only 40%—-60% of HCV-infected individuals test positive for
cryoglobulinemia.[2] This highlights the variability of immune responses in chronic HCV infections.

The biliary complications observed in this case may be attributed to two potential mechanisms. First, HCV-induced
immune complex vasculitis could lead to biliary. damage through the formation of immune complexes and
subsequent inflammatory responses affecting bile duct structures. Second, direct injury to bile duct cells by HCV
cannot be ruled out. Previous studies indicate that intrahepatic bile duct cells are susceptible to HCV infection,[3, 4]
and the virus can be excreted into bile.[5] Chronic exposure to HCV may induce immune cross-reactivity with bile
duct structures, possibly due to mimicry between epitopes on HCV viral polyproteins and human proteins, such as
nitrogen oxide synthases, tyrosine kinase-Lck, and proto-oncogenes, leading to cross-reactivity to the bile duct[6]
and further production of autoantibodigs contributing to the observed complications. The association of HCV with
other biliary conditions, such as primary biliary cholangitis, primary sclerosing cholangitis, and
cholangiocarcinoma, remains inconclusive, with epidemiological studies suggesting links but lacking robust data
elucidating the oncogenic mechanisms involved.[7, 8] Further research is warranted to explore the underlying
pathophysiological processes that might contribute to these associations.

In our case; EUS revealed a periportal soft tissue abnormality, raising the differential diagnosis of perivascular
inflammation—potentially a complication of HCV—or infiltration by MALT lymphoma. Despite the lack of a
confirmed pathological diagnosis, perivascular inflammation was deemed more likely due to the characteristic
imaging patterns and absence of systemic evidence of malignancy. Perivascular inflammation typically exhibits a
hyperechoic pattern in 91% of cases on ultrasound, with hematologic malignancies that commonly present as
hypoechoic lesions.[9] While contrasting chronic inflammatory diseases causing perivascular soft tissue changes are
sometimes observed in [gG4-related diseases, such phenomena have not been documented in other rheumatologic
conditions. Histopathological features of perivascular inflammation, including vessel wall invasion, thrombosis,
fibrinoid necrosis, and scar formation, have been noted in small- to medium-vessel vasculitides such as ANCA-
associated vasculitis, cryoglobulinemic vasculitis, and drug-induced immune complex vasculitis.[10] In this case,
periportal inflammation detected by EUS but not MRI is likely due to EUS’s superior sensitivity for identifying
abnormalities. This raises the possibility that perivascular inflammation in rheumatologic disease may be more
common than the literature suggests, potentially under-recognized due to limitations in conventional imaging.



Treatment approaches for HCV-related vasculitis vary based on the severity of systemic involvement, ranging from
antiviral therapy alone to combined regimens with immunosuppressive agents. In this case, given the patient’s
severe vasculitic symptoms but involvement of non-vital organs, a combination of antiviral therapy and a short
course of prednisolone (0.5 mg/kg/day) was chosen, which effectively controlled symptoms. Due to the rarity of
such cases and the lack of data on relapse rates, the decision was made to monitor the patient for clinical relapse
without long-term immunosuppressive therapy. Should persistent HCV-associated MALT lymphoma arise,
chemotherapy would be considered following viral eradication.

Conclusion

In conclusion, this case underscores the importance of awareness of biliary complications associated with chronic
HCYV infection. It contributes to the limited literature on this association and emphasizes the need for further
research to elucidate the underlying pathophysiology that may contribute to these HCV complications.
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Figure 1. Abdominal MRI shows thickening and enhancement of the intrahepatic and common hepatic bile duct
walls

A: An axial T2-weighted image shows wall thickening of the intrahepatic bile duct (arrows). B: An axial T2-weight
image taken 5minutes after Gadolinium injection shows enhancement of the wall thickening in the intrahepatic bile

duct (arrow).



Figure 2. Linear endoscopic ultrasound shows thickening of the intrahepatic bile duct wall and periportal soft tissue

A: Thickening of the intrahepatic bile duct wall (arrow). B: Thickened whitish soft tissue (*) surrounding the left

portal vein branch (arrow).



