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Abstract
A 36-year-old woman with decompensated liver cirrhosis type C was referred to our hospital 
to receive antiviral treatment for hepatitis C virus (HCV). She had been diagnosed with intrac-
table epilepsy and cerebral palsy at birth and was managed by central venous nutrition and 
nasal gastric feeding. At age 34 years, she was diagnosed with thrombocytopenia, probably 
associated with HCV infection. She showed refractory ascites for several months and was 
therefore administered crushed sofosbuvir/velpatasvir tablets via a nasal gastric tube. Her 
HCV infection was successfully eradicated, her ascites disappeared, and thrombocytopenia 
improved with a marked decrease in platelet-associated IgG.
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Introduction

Treatment of decompensated cirrhosis C with direct-acting antivirals (DAAs) has been 
shown to improve hepatic reserve function and reduce mortality and has been recommended 
by the clinical guidelines of the American Association for the Study of Liver Diseases (AASLD) 
and the European Association for the Study of the Liver (EASL) [1, 2]. In addition, a phase 3 
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randomized, controlled trial in Japan in patients with decompensated cirrhosis C found that 
treatment with sofosbuvir (SOF) and velpatasvir (VEL) had a sustained viral response 
(SVR) rate of 92.2%, with 30–40% of treated patients showing improvements in hepatic 
reserve function [3]. Clinical guidelines in Western countries recommend 12 weeks of 
treatment with SOF/VEL plus ribavirin or 24 weeks of treatment with SOF/VEL, with 
evidence on the effectiveness of 12 weeks of SOF/VEL being limited. Moreover, few reports 
have assessed the effectiveness of DAAs in patients who have difficulty swallowing tablets 
[4–10], and no studies to date have evaluated SOF/VEL in Japanese patients who have diffi-
culty swallowing tablets.

This report describes a patient with decompensated cirrhosis C accompanied by intrac-
table epilepsy and thrombocytopenia due to HCV infection. Treatment with crushed SOF/VEL 
administered through a nasal feeding tube resulted in SVR, with thrombocytopenia improving 
following HCV eradication.

Case Presentation

A 36-year-old woman was referred to our hospital for treatment of decompensated 
cirrhosis C. She had been diagnosed with intractable epilepsy and cerebral palsy at birth. At 
age 1 year, she was found to have a varicella zoster virus infection followed by thrombotic 
thrombocytopenic purpura and was treated with red blood cell transfusion, which probably 
resulted in HCV infection at that time. She had been fed by central venous nutrition and nasal 
enteral feeding for decades. She had no history of alcohol drinking, and her family had no 
history of liver diseases. She had a persistent HCV infection, with HCV-RNA viral loads of 4.7 
logIU/mL at age 32 years and 4.5 logIU/mL at age 33 years. Treatment for HCV infection was 
therefore considered at age 34 years, at which time she was being treated with clobazam, 
zonisamide, and carbamazepine (CBZ) for her intractable epilepsy. Because of harmful drug 
interactions between CBZ and some DAAs for HCV, her antiepileptic regimen was changed to 
levetiracetam (LEV). Although LEV was found to control her epilepsy, she developed throm-
bocytopenia (platelet count: 4–6 × 104/µl, Fig. 1). LEV was therefore discontinued, and she 
was started on valproic acid (VPA).

Her thrombocytopenia was not accompanied by coagulation abnormalities. The activity 
of a disintegrin and metalloproteinase with thrombospondin type 1 motifs 13 was not 
decreased, being ≥101% (normal range ≥10%). The concentration of platelet-associated IgG 
(PA-IgG) was 606.1 ng/107 cells, markedly higher than normal (≤30.2 ng/107 cells). Moreover, 
examination of a bone marrow aspirate showed reactive small megakaryocytes without 
abnormal cells or blast cells, suggesting that thrombocytopenia in this patient was due to 
reactive secondary immune thrombocytopenia (ITP). Although her platelet count was as low 
as 2 × 104/µl, it generally fluctuated from 4 to 6 × 104/µL (Fig. 1).

The patient subsequently developed pneumonia and showed decreased activity. Her VPA 
dose was reduced, and she was started on clarithromycin, which improved her systemic 
condition. However, her serum albumin concentration remained below 3.0 g/dL, and she 
developed leg edema and ascites, which did not improve. Despite her nutrition intake by 
central venous feeding and a nasal gastric tube being stable and maintained as usual, her 
pancytopenia, leg edema, and ascites did not improve. Ascites was also not improved by 
administration of diuretics through a nasal gastric tube, albumin infusion, venous adminis-
tration of diuretics, or administration of tolvaptan through a nasal gastric tube (Fig. 1). Exam-
ination of ascites fluid showed transudation but no evidence of infection. The increase in liver 
fibrosis markers indicated that the refractory ascites in this patient was due to decompen-
sated cirrhosis C.
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This patient was transferred to our department for treatment of HCV infection. Physical 
examination showed that her body weight was 54 kg (47 kg 1 year earlier), and her body 
temperature was normal. She showed massive ascites and leg edema. Laboratory data exam-
ination showed a marked reduction in serum albumin concentration and increase in fibrosis 
markers (Table  1). CT showed liver deformity, mild splenomegaly, and massive ascites 
(Fig. 2). Although her viral load was not very high, she was found to have sustained infection 
with HCV serotype 2 (Table 1).

The indication for HCV eradication was carefully considered. Although she had been 
bedridden, this patient showed sustained HCV infection, and her ascites, which was caused 
by HCV-derived cirrhosis, was refractory to conservative treatment including albumin 
infusion. Her epilepsy was well controlled at that time, and her intake of nutrition via central 
venous nutrition and nasal gastric tube feeding was stable. After obtaining repeated informed 
consent from her mother, the patient was started on SOF/VEL for 12 weeks. Because she 
could not swallow tablets due to dysphagia, she was administered crushed SOF/VEL through 
the nasal gastric tube. Despite co-administration of antiepilepsy drugs, this patient did not 
experience any adverse effects of crushed SOF/VEL. HCV-RNA disappeared after 2 weeks of 
SOF/VEL administration. She completed 12 weeks of SOF/VEL treatment without any adverse 
events, and her ascites and edema were improved (Fig. 1). At the end of treatment, her liver 
function and thrombocytopenia were improved, and CT showed no evidence of ascites (Fig. 3). 
She was confirmed as having achieved SVR at both 12 and 24 weeks after treatment. Twelve 
weeks after treatment, her platelet count was 13.8 × 104/µL, her serum albumin concen-
tration was 3.4 g/dL, her Mac2 binding protein glycan isomer (M2BPGi) concentration was 
1.98 cutoff index (COI), and her type IV collagen concentration was 179 ng/mL. At 24 weeks 
after the end of treatment, her platelet count was 16.6 × 104/µL, her serum albumin concen-
tration was 4.0 g/dL, her M2BPGi concentration was 1.84 COI, her type IV collagen concen-
tration was 159 ng/mL, and her PA-IgG concentration was 86.6 ng/107 cells, and she was in 
good condition.

Fig. 1. Clinical course of this patient during DAA treatment. DAA, direct-acting antivirals; ALT, alanine ami-
notransferase; Alb, albumin; Plt, platelets; CBZ, carbamazepine; CLB, clobazam; ZNS, zonisamide; LEV, leve-
tiracetam; CAM, clarithromycin; VPA, sodium valproate; SOF, sofosbuvir; VEL, velpatasvir.
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Discussion

Although a phase 3 trial in Japan found that SOF/VEL was effective in the treatment of 
decompensated cirrhosis C [3], treatment with drugs that induce P-glycoprotein, such as 
rifampicin, CBZ, phenytoin, and phenobarbital, is regarded as contraindications to SOF/VEL 
therapy. Treatment of patients with epilepsy with both antiepilepsy drugs and DAAs requires 
careful consideration of the former. Furthermore, the present patient was unable to swallow 
tablets due to her systemic condition. Although treatment with crushed DAAs, such as SOF/
ledipasvir or glecaprevir/pibrentasvir, has been reported for patients who could not swallow 
tablets [4–10], few patients to date have been treated with crushed SOF/VEL [8–10], with 
none of these patients being from Japan. Administration of crushed SOF/VEL via a feeding 
tube was found to result in 13–23% of the SOF/VEL adsorbing to the tube itself [9]. 
Furthermore, tube feeding with acidic fluid could alter the concentration of SOF/VEL [10]. 
Thus, the precise metabolism of crushed SOF/VEL is unclear.

Administration of crushed SOF/VEL to the present patient not only improved her liver 
function but also her thrombocytopenia. The pathogenesis of thrombocytopenia occurring 
during HCV infection is complicated, involving both the increased destruction and reduced 
production of platelets [11]. Autoantibodies to platelets and hypersplenism with seques-
tration are regarded as increasing platelet destruction, whereas HCV-induced bone marrow 

Table 1. Laboratory data before DAA treatment

Hematology Blood chemistry HBsAg Negative
WBC 2,550/µL AST 51 U/L HBsAb Negative
Neut 22.4% ALT 14 U/L HBcAb Negative
Eosino 0.0% LDH 176 U/L HCVAb Positive
Lymph 65.1% ALP 371 U/L HCV-RNA 2.78 LogIU/mL
Mono 12.5% γ-GTP 186 U/L HCV serotype 2
RBC 252 ×104/µL T-Bil 0.54 mg/dL ANA Negative
Hb 8.8 g/dL TP 4.2 g/dL AMA (M2) Negative
Ht 28.5% ALB 1.4 g/dL IgG 1,496 mg/dL
Plt 6.1 ×104/µL BUN 21.6 mg/dL IgA 367 mg/dL
Coagulation Cre 0.36 mg/dL IgM 57 mg/dL
PT 79.1% T-cho 83 mg/dL AFP 16.6 ng/mL
PT-INR 1.15 Na 140 mEq/L DCP 22 mAU/mL
APTT 37.3 s K 3.6 mEq/L Type IV collagen 216 ng/mL
Urinalysis Cl 103 mEq/L M2BpGi 2+ 7.16 COI
Protein (-) Glucose 100 mg/dL Hyaluronic acid 537 ng/mL

NH3 98 µg/dL

DAA, direct-acting antivirals; WBC, white blood cell; Neut, neutrophil; Eosino, eosinophil; Lymph, 
lymphocyte; Mono, monocyte; RBC, red blood cell; Hb, hemoglobin; Ht, hematocrit; Plt, platelet; PT, 
prothrombin time; INR, international ratio; APTT, activated partial thromboplastin time; AST, aspartate 
aminotransferase; ALT, alanine aminotransferase; LDH, lactate dehydrogenase; ALP, alkaline phosphatase; 
γ-GTP, γ-glutamyl transpeptidase; T-Bil, total bilirubin; TP, total protein; ALB, albumin; BUN, blood urea 
nitrogen; Cre, creatinine; T-cho, total cholesterol; HBsAg, hepatitis B surface antigen; HBsAb, hepatitis B 
surface antibody; HBcAb, hepatitis B core antibody; HCVAb, hepatitis C virus antibody; ANA, anti-nuclear 
antibody; AMA, anti-mitochondria antibody; IgG, immunoglobrin G; AFP, alpha fetoprotein; DCP, des-γ-
carboxy prothrombin; M2BpGi, Mac2-binding protein glucosylation isomer.
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suppression and decreased thrombopoietin are regarded as decreasing platelet production 
[11]. HCV eradication in the present patient resulted in a significant improvement in throm-
bocytopenia with a reduction in PA-IgG, confirming that thrombocytopenia in this patient 
was caused by an immune-related mechanism. Her platelet count increased despite 
continuous administration of antiepileptic drugs, suggesting that her thrombocytopenia 
was not drug induced. PA-IgG is frequently elevated in HCV-infected patients due to the 
presence of various autoantibodies [12, 13]. Because ITP may be induced by HCV infection 
itself [14–16], HCV eradication with DAA may improve ITP [16]. The etiology of thrombo-
cytopenia accompanying HCV infection is complex, requiring careful examination in indi-
vidual patients.

SOF/VEL has shown therapeutic benefits in patients with decompensated cirrhosis C, 
with SVR rates of 95% and improvement of hepatic reserve in real-world settings [17–20]. 
The degree of liver fibrosis development in the present patient was unclear, as liver biopsy 
samples were not obtained and liver elasticity not measured before and after SOF/VEL 
treatment. Although treatment with SOF/VEL for 12 weeks can benefit patients with decom-
pensated cirrhosis C, it may be less beneficial in patients with complicated underlying 
diseases. Because patients such as the present patient may show alterations in drug metab-
olism, there are concerns about the risk of eradication failure and the appearance of serious 
side effects due to inadequate treatment. The efficacy and safety of SOF/VEL treatment may 
also be complicated by drug-drug interactions, suggesting the need to measure the pharma-
cological kinetics of these agents in blood.

Fig. 2. Abdominal CT prior to SOF/VEL treat-
ment, showing deformity of the liver, mild 
splenomegaly, and ascites.

Fig. 3. Abdominal CT following SOF/VEL treat-
ment, showing the disappearance of ascites.
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In conclusion, the present case indicates that crushed SOF/VEL treatment for decompen-
sated cirrhosis C could improve not only hepatic reserve function but also HCV-induced 
immune thrombocytopenia. This treatment may result in successful HCV eradication in 
patients with complicated background diseases, such as intractable epilepsy or a swallowing 
disorder. Although DAA treatment must be carefully considered in each patient, SOF/VEL for 
12 weeks can be a useful option for patients with decompensated cirrhosis C.
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