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Abstract: The global prevalence of hepatitis C virus (HCV) infection is approximately 3%, with a post-infection chronicity rate of up 
to 50%–85%. HCV reactivation can occur when anti-HCV positive individuals receive antineoplastic therapy. In this study, we report 
a case of an anti-HCV positive patient with negative HCV RNA after 12 weeks of direct antiviral therapy. Two months later, sorafenib 
was used to treat hepatocellular carcinoma, and HCV reactivation occurred after 8 months of the treatment. HCV RNA was negative 
after 12 weeks of antiviral treatment with Sofosbuvir-velpatasvir. We also discussed the mechanism of HCV reactivation caused by 
sorafenib and the antiviral treatment regimen after HCV reactivation with the relevant literature. 
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Introduction
Sorafenib is one of the first molecularly targeted drug used in the first-line treatment of hepatocellular carcinoma (HCC). 
Several clinical trials have demonstrated the survival benefit of sorafenib in patients with advanced HCC from different 
regions and with varying causes of hepatopathy.1,2 Previous studies have confirmed that chemotherapy or immunosup
pressive therapy may lead to reactivation of hepatitis B virus (HBV) and different degrees of liver injury, which can 
affect the course of tumor treatment and patient prognosis. In recent years, it has been found that the risk of hepatitis 
C virus (HCV) reactivation is increased in cancer patients after a series of anticancer treatments such as chemotherapy or 
immunosuppressive therapy.3,4 However, there are no clear guidelines for the safety and management of antineoplastic 
therapy in patients coinfected with HCV. In this article, we report a case of HCV reactivation during sorafenib 
administration in a patient with HCC and review the current literature to discuss the mechanism of occurrence and 
prevention measures of the disease, with the aim of improving the patient’s prognosis and raising awareness among 
clinical staff.

Case Presentation
A 52-year-old male patient who had a fever for 7 days visited the Department of Respiratory Medicine of the Second 
People’s Hospital in Chuzhou on July 11, 2020. The maximum temperature was 38.5 °C, with mild chills before the fever 
and cough with a few white sticky sputum, and without other accompanying symptoms. Physical examination showed no 
moist rales in either lung, hepatic palp positive, spider nevus positive, hepatic spleen subcostal not palpable, abdomen 
distended, shifting dullness negative, and no tenderness and rebound tenderness. Further examination on admission 
revealed a positive anti-HCV level, HCV-RNA of 3.27×104 IU/mL, and alpha-fetoprotein of 164.8 ng/mL; chest and 
abdominal CT showed pulmonary infection and a suspicious occupying lesion in the right liver lobe. The patient was 
diagnosed with pulmonary infection, post-hepatitis C cirrhosis, and hepatic space occupying lesion by combining the 
patient’s symptoms, signs, and relevant ancillary test results. Anti-infection treatment was given, along with direct 
antiviral drugs (specific name unknown) for 12 weeks and reviewed after 4 and 12 weeks, the last of which showed 
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HCV-RNA of <15 IU/mL. However, due to recurrent fevers, the patient was admitted to the Department of Tuberculosis 
of Anhui Provincial Chest Hospital on January 5, 2021. The examination revealed alpha-fetoprotein of 317.2 ng/mL; CT 
of the chest and abdomen revealed an old tuberculosis and a space-occupying lesion in the right lobe of the liver. Results 
from PET-CT showed hypodense foci in the upper segment of the right posterior lobe of the liver with a marked increase 
in FDG metabolism, raising the possibility of a primary malignant lesion. The diagnosis was then pulmonary tubercu
losis, post-hepatitis C cirrhosis, and primary HCC. For antitubercular treatment, the patient received cycloserine (250 mg 
orally in the morning and 500 mg in the evening), clofazimine (100 mg orally once daily), and moxifloxacin (400 mg 
orally once daily). For anticancer therapy, sorafenib (400 mg orally twice daily) was employed. The patient was admitted 
to the Department of Hepatobiliary Surgery of the First Affiliated Hospital of Anhui Medical University on April 21, 
2021, for surgical treatment of primary HCC (Figure 1). The patient’s status remained stable throughout therapy with 
sporadic episodes of low-grade fever. A post-admission examination found alpha-fetoprotein of 382.5 ng/mL and HCV- 
RNA of <15 IU/mL; liver function tests showed ALB of 29.3 g/L, TBIL of 21.7 µmol/L, ALT of 16 U/L, and AST of 125 
U/L. The results of the liver-occupying lesions biopsy’s histopathology revealed significantly differentiated HCC. HPC 
(+), CK7 (partial +), CD34 (abundant sinusoidal +), CD10 (small +), K1-67 (around 15%), and AFP (-) were all detected 
by immunohistochemistry examination. On April 26, 2021, laparoscopic microwave ablation of tumor on the right lobe 
of liver was performed under general anaesthesia. With normal liver function and an alpha-fetoprotein level of 24.1 ng/ 
mL, the patient continued to take sorafenib at a dosage of 400 mg twice daily in the postoperative period. On August 21, 
2021, the patient was readmitted to the Department of Hepatobiliary Surgery of the First Affiliated Hospital of Anhui 
Medical University due to a low-grade fever that had persisted for 6 days, with abdominal distension, poor appetite, and 
an occasional cough without obvious sputum, and no obvious chills or shivers, no abdominal pain, and no diarrhea.

After admission, relevant tests showed HCV-RNA of 7.04×105 IU/mL, HCV genotype of 1b; liver function tests 
revealed ALB of 34.6 g/L, TBIL of 18.98 µmol/L, ALT of 9 U/L, and AST of 46 U/L; alpha-fetoprotein of 252.4 ng/mL. 
PET-CT showed subcapsular hypodense foci in the right posterior lobe of the liver with FDG hypometabolism considered 
altered after tumor treatment, and multiple nodules in the liver and lung with varying degrees of abnormal increase in 
FDG metabolism considered highly active even after tumor treatment. During these 4 months, the patient did not receive 
any surgical treatment or transfusions of blood products and had no drug abuse or HIV infection. HCV reactivation was 
considered taking into account along with the patient’s medical history and pertinent assistant tests, and 12 weeks of 
antiviral therapy with sofosbuvir-velpatasvir (one tablet orally once daily) was initiated, while sorafenib was continued as 
anticancer therapy (0.4g orally twice daily). Liver function of the patient was essentially normal on September 26, 2021, 

Figure 1 Liver MRI image of a patient in the First Affiliated Hospital of Anhui Medical University, Hefei, China. 
Abbreviation: MRI, magnetic resonance imaging.
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and methemoglobin was 451.3 ng/mL. After another antiviral treatment for 4 weeks, the recheck result after 12 weeks 
was HCV-RNA<15 IU/mL.

Discussion
Some scholars define HCV reactivation as an at least threefold increase in serum ALT level in oncology patients in whom 
the tumor has not infiltrated the liver, who did not receive hepatotoxic drugs and who had no recent blood transfusions or 
other systemic infections besides HCV, with or without positive HCV-RNA or ≥1 log10 IU/mL higher than baseline 
levels.3–5 HCV reactivation can generally be divided into three distinct stages. Firstly, a monoclonal antibody, hormone, 
or cytotoxic drug-induced immunosuppression which accelerates HCV replication by weakening the immune response to 
viral infection, with elevated HCV-RNA and usually normal liver biochemical parameters. Secondly, when the admin
istration of cytotoxic chemotherapy or immunosuppressive drugs is suspended in patients with chronic HCV infection, 
the period of depressed cellular immunity can be followed by an “immunological rebound”. This phenomenon is 
characterized by restoration of immune function and increased inflammatory activity in the liver, resulting in rapid 
destruction of the HCV-infected hepatocytes and liver injury. Finally, in the recovery stage, HCV-RNA return to baseline 
level and liver biochemistry normalized.6

Because monoclonal antibodies can alter T cell activation, which results in cellular immunological dysfunction, as 
well as B cell depletion and humoral immune dysfunction, they may increase the risk of HCV reactivation.7 By 
increasing the amounts of mRNA, occludin, and the scavenger receptor group B type I-2 host cell protein needed for 
HCV infection and by removing RU-486 (an inhibitor of the glucocorticoid signaling pathway), glucocorticoids can 
boost the efficiency of HCV penetration by up to tenfold.8 A typical side effect of cytotoxic medicines is abnormal liver 
function. After receiving therapy with cytotoxic medications, HCV reactivation may happen in patients with the virus. 
For instance, it has been demonstrated that the drugs gemcitabine, vinorelbine, etoposide, cisplatin, fluorouracil, 
irinotecan, and vinblastine can reactivate HCV.9–11

The patient described in this article is at the initial stage of HCV reactivation, as per the aforementioned description. 
However, there are few reports of HCV reactivation by targeted drug treatment of solid tumors. Sorafenib, a kinase 
inhibitor of serine and threonine protein and tyrosine, prevents tumor neovascularization by inhibiting VEGFR and 
platelet-derived growth factor receptors, and it also directly reduces tumor cell proliferation by blocking cellular 
signaling pathways mediated by RAF/MEK/ERK. Although there is no evidence that sorafenib therapy for HCC will 
induce patients’ HCV to reactivate, it is clear from the available literature and cases that the tyrosine kinase inhibitor 
imatinib can cause HBV to reactivate.12–17 T cells, B cells, NK cells, DC cells, and macrophages all need tyrosine kinase 
to take part in cell signaling. Tyrosine kinase inhibitors may theoretically modulate the immune system by preventing 
these cells’ signaling. In vitro studies have found that tyrosine kinase inhibitors suppress the proliferation and activation 
of T lymphocytes by inhibiting the activity of the Src family kinase LCK.18 Tyrosine kinase inhibitors have also been 
demonstrated to prevent NK and DC cells from developing and working properly.19 However, the exact mechanism by 
which sorafenib causes HCV reactivation is yet unknown and requires further study.

In conclusion, HCV activation is a possibility in individuals with HCV infection who are receiving sorafenib therapy.
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