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Abstract
BACKGROUND 
Chronic hepatitis C virus (HCV) infection is a major global health concern that 
leads to liver fibrosis, cirrhosis, and cancer. Regimens containing direct-acting 
antivirals (DAAs) have become the mainstay of HCV treatment, achieving a high 
sustained virological response (SVR) with minimal adverse events.

CASE SUMMARY 
A 74-year-old woman with chronic HCV infection was treated with the DAAs 
ledipasvir, and sofosbuvir for 12 wk and achieved SVR. Twenty-four weeks after 
treatment completion, the liver enzyme and serum IgG levels increased, and 
antinuclear antibody became positive without HCV viremia, suggesting the 
development of autoimmune hepatitis (AIH). After liver biopsy indicated AIH, a 
definite AIH diagnosis was made and prednisolone was initiated. The treatment 
was effective, and the liver enzyme and serum IgG levels normalized. However, 
multiple strictures of the intrahepatic and extrahepatic bile ducts with dilatation 
of the peripheral bile ducts appeared on magnetic resonance cholangiopancreato-
graphy after 3 years of achieving SVR, which were consistent with primary 
sclerosing cholangitis.

CONCLUSION 
The potential risk of developing autoimmune liver diseases after DAA treatment 
should be considered.

Key Words: Liver; Hepatitis C virus; Autoimmune hepatitis; Primary sclerosing cholan-
gitis; Immune system; Case report
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Core Tip: Direct-acting antivirals (DAAs) for chronic hepatitis C virus (HCV) infection are widely used as a safe and 
effective treatment intervention. Chronic HCV infection alters the innate and adaptive immune responses, both functionally 
and phenotypically. Rapid viral clearance following DAAs treatment restores adaptive immune function. Herein, we report a 
rare case of autoimmune hepatitis and primary sclerosing cholangitis that developed after DAAs treatment for HCV. The 
potential risk of developing autoimmune liver diseases after DAAs treatment owing to the restoration of host immunity 
following rapid viral clearance should be considered.

Citation: Morihisa Y, Chung H, Towatari S, Yamashita D, Inokuma T. Autoimmune hepatitis and primary sclerosing cholangitis after 
direct-acting antiviral treatment for hepatitis C virus: A case report. World J Hepatol 2024; 16(2): 286-293
URL: https://www.wjgnet.com/1948-5182/full/v16/i2/286.htm
DOI: https://dx.doi.org/10.4254/wjh.v16.i2.286

INTRODUCTION
Hepatitis C virus (HCV) infection is a growing international concern because of its substantial morbidity and mortality. 
HCV has a worldwide prevalence of 0.7%, infecting over 56.8 million people, with approximately 1.5 million new 
infections every year[1]. Most patients (50%-90%) develop chronic infections and chronic liver diseases, such as cirrhosis, 
liver failure, and hepatocellular carcinoma[2]. Pegylated interferon alpha and ribavirin administration was the basis of 
the antiviral therapy for HCV; however, the frequent side effects and poor treatment outcomes were problematic[3-5]. In 
2013, the first interferon-free treatment regimen was approved for the treatment of chronic hepatitis C (CHC) and several 
other direct-acting antivirals (DAAs) have been developed since. Such DAA regimens present excellent safety profiles 
and high response rates, which exceed 97% not only in clinical trials, but also in real-world clinical settings. As a result, 
most patients with CHC have achieved sustained virological response (SVR)[6,7].

Recently, various studies have focused on the functional changes of the immune system induced by the rapid viral 
clearance of DAAs after chronic HCV infections, and some reports have demonstrated the recovery of innate and 
adaptive immune responses after the SVR[8]. Interestingly, some case reports have described patients who developed 
autoimmune hepatitis (AIH) after DAA treatment for HCV, suggesting that the recovery of host immunity is associated 
with the development of autoimmune liver disorders.

Herein, we report a rare case of a woman with CHC who developed AIH and primary sclerosing cholangitis (PSC) 
after antiviral therapy with DAA.

CASE PRESENTATION
Chief complaints
A 74-year-old woman visited our department for the treatment of HCV infection.

History of present illness
She was administered a 12-wk combination regimen of sofosbuvir (SOF) and ledipasvir (LDV) and achieved SVR. 
Twenty-four weeks after treatment completion, the liver enzyme levels increased.

History of past illness
She had a history of ectopic pregnancy and had received a blood transfusion 50 years before.

Personal and family history
She had no remarkable family history or history of autoimmune diseases. She had a history of smoking and consumed 
350 mL of beer once a week.

Physical examination
She denied having fever or chills, malaise, or fatigue but presented discrete weight loss.

Laboratory examinations
Laboratory examinations showed an undetectable serum HCV RNA; however, serum aspartate aminotransferase (AST) 
and alanine aminotransferase (ALT) levels were elevated at 335 U/L and 329 U/L, respectively (Table 1). The total 
bilirubin level was not increased, and prothrombin time was not prolonged. The serum IgG level was increased at 3481 
mg/dL. The antinuclear antibody (ANA) and antismooth muscle antibody (ASMA) titers were 1:80 in a homogeneous 

https://www.wjgnet.com/1948-5182/full/v16/i2/286.htm
https://dx.doi.org/10.4254/wjh.v16.i2.286
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Table 1 Blood test

Blood test Value Unit

Hematology

WBC 59.00 × 102/μL

RBC 400.00 × 104/μL

Hb 12.30 g/dL

Ht 37.30 %

PLT 13.30 × 104/μL

PT (%) 81.90 %

Serum chemistry

TP 9.70 g/dL

ALB 3.60 g/dL

T-Bil 1.00 mg/dL

AST 418.00 U/L

ALT 366.00 U/L

ALP 371.00 U/L

γ-GT 102.00 U/L

LD 388.00 U/L

BUN 13.40 mg/dL

Cre 0.65 mg/dL

CRP 0.02 mg/dL

IgA 605.00 mg/dL

IgM 795.00 mg/dL

IgG 3481.00 mg/dL

ANA 80

ASMA 640

AMA < 20

HAV-IgM Negative

HEV-IgA Negative

HBs-Ag Negative

HBs-Ab Negative

HBc-Ab Positive

HBV-DNA < 2.1 Logcopy/mL

HCV-Ab Positive

HCV-RNA < 1.2 LogIU/mL

CMV-IgM Negative

CMV-IgG Positive

VCA-IgM Negative

VCA-IgG Positive

EBNA Positive

HLA DR4

WBC: White blood cell; RBC: Red blood cell; Hb: Hemoglobin; Ht: Hematocrit; PLT: Platelet; PT: Prothrombin time; TP: Total protein; ALB: Albumin; T-Bil: 
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Total-bilirubin; AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; ALP: Alkaline phosphatase; γ-GT: γ-Glutamyl transpeptidase; LD: 
Lactate dehydrogenase; BUN: Blood urea nitrogen; CRP: C reactive protein; ANA: Antinuclear antibody; ASMA: Antismooth muscle antibody; AMA: 
Antimitochondrial antibody; HAV: Hepatitis A virus; HEV: Hepatitis E virus; VCA: Viral capsid antigen; HCV: Hepatitis C virus; EBNA: Epstein-Barr 
virus nuclear antigen; HLA: Human leukocyte antigen.

pattern and 1:640, respectively, whereas the antimitochondrial antibody (AMA) was negative. Notably, ANA and ASMA 
were negative before the start of the DAA regimen, yet the titers of both antibodies gradually increased during and after 
treatment (Table 2).

Imaging examinations
Contrast-enhanced computed tomography revealed no abnormal findings at the time of exacerbation. Liver biopsy 
examination showed inflammatory cell infiltration mainly composed of lymphocytes and plasma cells in the portal and 
lobular areas and severe interface hepatitis with rosette formation (Figure 1A and B).

FINAL DIAGNOSIS
The definite diagnosis of AIH was made according to the International Diagnostic Criteria and Simplified Criteria for 
AIH, based on laboratory tests and liver biopsy findings, with scores of 18 and 8 points, respectively.

TREATMENT
After the AIH diagnosis, a daily 20 mg (0.5 mg/kg) dose of prednisolone was started. Serum AST, ALT, and IgG levels 
decreased significantly and reached normal limits (Figure 2). Daily 600 mg ursodeoxycholic acid (UDCA) doses were 
administered along with tapering of the prednisolone dose. Remission of AIH and normalization of serum AST, ALT, and 
IgG levels were maintained with daily doses of prednisolone (2.5 mg) and UDCA (600 mg).

OUTCOME AND FOLLOW-UP
The patient was still receiving treatment with 2.5 mg prednisolone and 600 mg UDCA three years after achieving SVR. 
Although laboratory examinations showed no elevation of serum liver enzymes, IgG, or IgG 4, magnetic resonance 
cholangiopancreatography and endoscopic retrograde cholangiopancreatography revealed diffuse stenosis extending 
from the intrahepatic bile duct to the common hepatic duct, and dilation of the peripheral bile duct (Figure 3). A second 
liver biopsy was performed, which showed improvement of the interface hepatitis, yet massive infiltration of 
lymphocytes and plasma cells and proliferation of interlobular bile ducts in the portal triad area (Figure 1C and D). She 
was diagnosed with PSC based on the 2016 diagnostic criteria.

DISCUSSION
Most cases of HCV infection do not present spontaneous remission and evolve to chronic viral hepatitis, which can lead 
to cirrhosis and hepatocellular carcinoma. Persistent HCV infection alters innate and adaptive immune responses 
functionally and phenotypically, including natural killer (NK) cell dysfunction and reduced NK cell diversity[9], viral 
escape mutation[10], HCV-specific CD8 T cell exhaustion, increased regulatory CD4 T cells (Treg), and deletion of HCV-
specific CD4 T cells[11-13]. T cell exhaustion occurs due to ongoing antigen stimulation and is characterized by the loss of 
effector functions and increased expression of inhibitory markers[9,14,15]. Recently, DAAs have enabled almost all 
patients to completely eliminate HCV and achieve SVR. The effect of DAAs on rapid viral clearance is being investigated 
worldwide. Several reports have revealed that DAA therapy rapidly restores some adaptive immune functions, such as 
relative Treg reduction and HCV-specific T-cell function recovery[16,17]. In patients with AIH, a low number of func-
tional CD4+ Tregs has been reported[18]. The restoration of the immune function may disrupt immune tolerance and 
cause autoimmune diseases.

Mucosal-associated invariant T (MAIT) cells have recently gathered attention as possible factors associated with 
autoimmune disease[19]. MAIT cells are an innate-like T cell subset that comprises 5%-10% peripheral T cells and approx-
imately 12%-50% of T cells in the liver and gastrointestinal tract[20,21]. The dominance of MAIT cells in the liver indicates 
their potential essential role in the pathogenesis of chronic HCV infection[22]. Among patients infected with HCV, the 
number and function of intrahepatic and peripheral MAIT cells were significantly reduced compared to those in healthy 
controls[23]. Additionally, impaired peripheral MAIT cells do not recover after successful antiviral therapy; in contrast, 
the number of MAIT cells in the liver increased after therapy[22]. In multiple sclerosis, an autoimmune disease, MAIT 
cells are reportedly reduced in the peripheral blood and can be detected in most of the cerebrospinal fluid[24]. Therefore, 
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Table 2 Blood test results (antinuclear antibody and antismooth muscle antibody)

Blood test ANA ASMA

Before DAAs (SOF/LDV) therapy < 20 < 20

After DAAs (SOF/LDV) therapy 40 20

SVR 12 40 160

SVR 24 80 640

ANA: Antinuclear antibody; ASMA: Antismooth muscle antibody; DAA: Direct antiviral agent; SOF: Sofosbuvir; LDV: Ledipasvir; SVR: Sustained 
virological response.

Figure 1 Initial and second liver biopsy. A and B: The initial liver biopsy showing inflammatory cell infiltration mainly composed of lymphocytes and plasma 
cells in the portal and lobular areas, and severe interface hepatitis with rosette formation. Hematoxylin and eosin staining (HE: A, × 100; B, × 200); C and D: A second 
liver biopsy shows improvement of the interface hepatitis, yet a massive infiltration of lymphocytes and plasma cells is noted. B and D are magnified images of the 
yellow square in A and C, the black arrow shows the proliferation of interlobular bile ducts in the portal triad area (HE: C, × 100; D, × 200).

activation of MAIT cells in lesions may facilitate inflammation and fibrosis in autoimmune diseases.
Notably, human leukocyte antigen (HLA)-DR4 was positive in our case. Classical (type 1) AIH is strongly associated 

with the HLA-DR3 (HLA-DRB1*03) and HLA-DR4 (HLA-DRB1*04), whereas the type 2 disease is associated with the 
HLA-DRB1*07 and HLA-DRB1*03[25,26]. In Japan, where HLA-DR3 is rare, AIH is primarily associated with the HLA-
DR4 serotype[27]. Genetic and environmental factors are involved in the development of AIH[28]. In our case, HLA-DR4 
as a genetic factor and various levels of immune activation associated with the elimination of HCV due to DAA treatment 
as an environmental factor likely induced an immune response to liver autoantigens, leading to AIH onset. Further 
studies are required to elucidate these underlying mechanisms.

Only four cases of AIH that developed after DAA treatment have been reported in the English literature, including our 
case[29-31] (Table 3). All identified patients were females, with a median age of 76 years. HLA-DR4 was positive in our 
case; however, such was not identified in the other cases. Three cases had HCV genotype Ib and one had serotype I. Only 
one case had a coexisting autoimmune disease, namely, idiopathic thrombocytopenic purpura with CHC infection[31]. 
Although reports of HCV and AIH overlap exist, the four cases have no findings that suggested AIH before DAA 
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Table 3 Four cases of autoimmune hepatitis development following direct antiviral agent treatment

Ref. Age Sex HLA-DR4 Autoimmune 
disease Genotype DAA Onset Treatment Follow up

Matsumoto et al
[29], 2018

81 Female Negative None 1 (serotype) EBR/GZR 2 months PSL Improvement

Covini et al[31], 
2018

72 Female NA ITP 1b SOF/LDV 2 wk PSL Improvement

Montón et al[30], 
2020

72 Female NA None 1b SOF/LDV 3 yr PSL Improvement

Our case 80 Female Positive None 1b SOF/LDV 9 months PSL + UDCA Development of 
PSC

DAA: Direct antiviral agent; EBR/GZR: Elbasvir/Grazoprevir; HLA: Human leukocyte antigen; ITP: Idiopathic thrombocytopenic purpura; PSC: Primary 
sclerosing cholangitis; PSL: Prednisolone; SOF/LDV: Sofosbuvir/Ledipasvir; UDCA: Ursodeoxycholic acid.

Figure 2 Aspartate aminotransferase, alanine aminotransferase, and IgG levels over time. The figure shows that aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), and IgG are elevated after direct acting antiviral agents therapy. After the start of prednisolone, AST, ALT, and IgG decrease 
significantly and approach the normal limits. ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; LDV: Ledipasvir; PSL: Prednisolone; SOF: 
Sofosbuvir; SVR: Sustained virological response; UDCA: Ursodeoxycholic acid.

treatment initiation. In our case, ANA and ASMA were negative before the start of the DAA regimen, and the titers of 
both antibodies gradually increased during and after treatment. Therefore, the DAA treatment is thought to have 
triggered the development of AIH. Three cases were treated with SOF/LDV[30,31], and one case was treated with 
elbasvir and grazoprevir[29]. Laboratory examinations showed an increase in ANA in all cases and an increase in ASMA 
in two cases[30]. IgG levels were elevated in three cases[29,30]. All patients underwent liver biopsy, which revealed 
interface hepatitis and infiltration of various inflammatory cells, including plasma cells, in the portal zonal areas. 
Serological and histological findings suggested the development of AIH. All patients received prednisolone, which led to 
improvements in serum AST, ALT, and IgG levels. Furthermore, serum HCV RNA was continuously undetectable in all 
cases. Only in our case, PSC was diagnosed 3 years after prednisolone treatment. Despite the small number of cases, 
immunosuppressive therapy is likely to be effective when AIH develops after HCV treatment.

Our case suggested that AIH and PSC development may be attributed to the rapid changes in immune function 
induced by DAA treatment. However, it was not possible to directly elucidate the mechanism underlying the association 
in this report. Therefore, accumulation of similar cases to clarify the mechanism is required.

CONCLUSION
Studies on antiviral therapy for HCV, highlighting the safety and effectiveness of DAA regimens, have reported sporadic 
episodes of adverse effects associated with immune dysregulation. We encountered a rare case of AIH with PSC that 
developed after DAA treatment. The potential risk of developing autoimmune liver diseases after DAA treatment owing 
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Figure 3 Magnetic resonance cholangiopancreatography and endoscopic retrograde cholangiopancreatography. A: Magnetic resonance 
cholangiopancreatography; B: Endoscopic retrograde cholangiopancreatography shows diffuse stenosis extending from the intrahepatic bile duct to the common 
hepatic duct, with dilation of the peripheral bile duct.

to the restoration of host immunity associated with rapid viral clearance should be considered. Further studies are 
necessary to clarify the frequency and mechanism of autoimmune liver diseases following DAA treatment.
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