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Abstract

Daclatasvir (DCV) and asunaprevir (ASV) are direct-acting antivirals (DAAs) used in the treat-
ment of chronic hepatitis C virus (HCV) infection. Combined therapy with DCV and ASV
shows high efficacy and safety even in patients with cirrhosis. We encountered a patient ex-
hibiting severe hyperbilirubinemia during combined therapy, which is an unreported side
effect of DCV and ASV. A 78-year-old woman with cirrhosis developed hyperbilirubinemia
>10 mg/dl without transaminitis 3 weeks after starting combined therapy. We suspected
DAAs-induced liver disorder and discontinued treatment, which resulted in the improvement
of hyperbilirubinemia. Caution is required in the use of DAAs for patients with advanced cir-

rhosis. © 2016 The Author(s)
Published by S. Karger AG, Basel
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Introduction

Chronic hepatitis C virus (HCV) infection affects an estimated 130-150 million people
worldwide, and is a substantial global health problem [1]. HCV infection has generally been
treated with pegylated interferon-a/ribavirin. However, treatment regimens containing
pegylated interferon have been problematic for patients with cirrhosis because of reduced
response rates and more frequent and severe adverse events [2-5].

Direct-acting antivirals (DAAs) have been developed as alternative treatments due to
their efficacy and safety. The oral combination of daclatasvir (DCV) and asunaprevir (ASV) is
an interferon-free regimen consisting of DAAs, and shows high efficacy and safety even in
patients with compensated cirrhosis [6, 7]. This DCV+ASV regimen was first available as
interferon-free treatment for HCV infection in daily practice in Japan, earlier than in other
countries. The main adverse event of DCV+ASV treatment is transaminitis, and elevation of
alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels were reported
in 17.6% and 14.1% of cases in phase 2 and phase 3 trials conducted in Japan, respectively
[6]. In contrast, hyperbilirubinemia was reported in 3.9% of patients. However, severe hy-
perbilirubinemia over Grade 3 was reported in only 0.8% of cases, and hyperbilirubinemia
followed transaminitis in these cases [6].

We encountered a patient exhibiting hyperbilirubinemia >10 mg/dl without transamini-
tis during combined DCV+ASV therapy. The clinical course and results of histopathological
analysis suggested dysfunction of hepatocytic transporters causing severe bilirubinemia and
liver failure. We report this case, which highlights the need for caution in use of DAAs for
patients with compensated cirrhosis who may have hepatocytic transporter hypofunction.

Case Report

A Japanese woman had been found to have liver dysfunction and was diagnosed with
chronic hepatitis C in her 40s. As she had depressive episodes, she could not receive treat-
ment using interferon. As she had paroxysmal atrial fibrillation and showed arterial throm-
bosis in her lower leg, she had been treated with warfarin since 75 years old. At 78 years old,
she was found to have hepatocellular carcinoma (HCC), and was treated with radiofrequency
ablation (RFA). After successful treatment with RFA, there was no recurrence of HCC. Al-
though she was 79 years old, administration of DAAs was considered suitable to preserve
liver function and suppress the recurrence of HCC. The laboratory data at the start of thera-
py are shown in table 1. Although liver biopsy had not been done, the laboratory data sug-
gested that she had liver cirrhosis, and Child-Pugh score was 6. Her HCV genotype was Ib
and serum HCV-RNA was 6.5 log copies/ml. NS5A resistance-associated variants (at posi-
tions L31 or Y93) were not detected. Therefore, DCV (60 mg once daily) and ASV (100 mg
twice daily) were introduced. There were no significant changes in laboratory data at 14
days after commencement of DCV+ASV treatment. Her HCV-RNA level was markedly de-
creased to 1.76 log copies/ml at 14 days after commencement of DCV+ASV administration.

At 18 days, she developed fever >38°C. The fever did not abate, and she was admitted to
our hospital at 21 days after introduction of DCV+ASV. The laboratory data on admission are
shown in table 1. ALT and AST were not elevated, but bilirubin, predominantly direct biliru-
bin, showed marked elevation. Prothrombin time was prolonged from 83% before to <10%
after introduction of combined DAA treatment. In addition, inflammatory markers, such as
white blood cell counts and C-reactive protein, were elevated. Although physical findings
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suggesting hepatic encephalopathy were not observed, abdominal ultrasound showed mild
ascites, which was not recognized before introduction of DAAs treatment. Therefore, Child-
Pugh score became 12. On computed tomography (CT) examination, no obvious obstruction
in the biliary tract was found, but infiltrative shadow and pleural fluid in the left lung were
recognized (fig. 1). Although we performed blood and sputum culture on admission, the
causative agent could not be detected. However, inflammatory responses in laboratory data
and findings from CT suggested bacterial pneumonia accompanying DAAs treatment. The
absence of obvious obstruction in the biliary tract and transaminitis suggested that jaundice
was caused by dysfunction of hepatocytes. As jaundice occurred after the introduction of
DCV+ASV treatment, it was most likely induced by DAAs; therefore, we decided to stop ad-
ministration and observe the process. Treatment for pneumonia was begun with ampicil-
lin/sulbactam (AMPC/SBT) at 6 g/day.

We showed the clinical course (fig. 2). After cessation of DCV+ASV treatment, the serum
level of bilirubin was elevated to 15 mg/dl, peaked at 3 days after admission, and subse-
quently decreased. Fever and inflammatory responses in laboratory data also improved, and
administration of AMPC/SBT was ended at 8 days after admission. Eosinophilia was also
recognized on admission, and the eosinophil count increased to 860/ul, peaking at 4 days
after admission. The drug-induced lymphocyte stimulation test (D-LST) was also performed
at 3 days after admission. As a result, stimulation index of DCV and ASV were 261 and 240%
respectively whereas control stimulation index was 170%, which showed both drugs were
positive for D-LST. These results, such as eosinophilia and positive for D-LST, suggested that
DAAs-induced hypersensitivity might be found. To assess the causes of hyperbilirubinemia
and histopathological changes in the liver, we conducted a liver biopsy at 17 days after ad-
mission (fig. 3). Chronic moderate to severe interface hepatitis and fibrosis with bridging
pattern were observed, compatible with HCV-induced cirrhosis. Infiltrating cells were main-
ly lymphocytes, and few eosinophils and neutrophils were observed. Bile ducts in the portal
area were preserved, and chronic nonsuppurative destructive cholangitis was not observed.
In addition, cholestasis was not remarkable. These findings suggested that temporary drug-
induced cholestatic liver injury was accompanied with HCV-cirrhosis and hyperbiliru-
binemia was induced.

The patient made steady progress, and was discharged at 21 days after admission. After
discharge from the hospital, there has been no exacerbation of liver failure. Although DCV
and ASV were not administered after cessation of treatment, HCV-RNA became negative at 4
weeks after the introduction of DAAs (at 7 days after admission). Then the sustained virolog-
ical response at 12 weeks (SVR12) was confirmed (table 1).

Discussion

The all-oral combination of DCV and ASV is an interferon-free regimen consisting of
DAAs, and shows high efficacy and safety even in patients with compensated cirrhosis [6, 7].
Although one advantage of the combination of these two drugs is applicability in patients
with compensated cirrhosis, we encountered a patient turning from compensated to decom-
pensated cirrhosis exhibiting severe hyperbilirubinemia during combined therapy.

The most common adverse events (210%) were reported to be nasopharyngitis, in-
creased ALT and AST, headache, and pyrexia headache, in Japanese phase 3 study [6], and
fatigue, diarrhoea, nausea, and asthenia in multinational phase 3 study [7]. On the other
hand, ALT and AST elevations were the most frequent adverse events over Grade 3 and were
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the most frequent cause of discontinuation in both trials [6, 7]. Although hyperbilirubinemia
has been reported, hyperbilirubinemia over grade 3 was rare [6, 7]. In addition, hyperbiliru-
binemia over Grade 3 reported in these trials accompanied transaminitis [6]. Thus, grade 3
hyperbilirubinemia without transaminitis has not been reported previously.

The clinical course in this case strongly suggested that combined DCV+ASV therapy
caused aggravation of liver function with severe jaundice. We postulated two possible causes
of severe hyperbilirubinemia in this case with advanced cirrhosis. The first was allergy-
induced hyperbilirubinemia, which was suggested by the temporary increase in number of
eosinophils in the blood and the result of D-LST. However, the discrepancy of severity be-
tween hyperbilirubinemia and eosinophilia and atypical histology for allergic liver injury
indicated that an allergic mechanism can explain only part of this pathology.

The second possibility was impairment of hepatocyte transporters by DAAs. DAAs, in-
cluding DCV and ASV, are metabolized via hepatocyte transporters, such as organic anion-
transporting polypeptide (OATP) and P-glycoprotein (P-gp) [8]. Especially, DCV and ASV are
known to be substrates and inhibitors of P-gp expressed in hepatocytes, which is involved in
bilirubin transport. The expression of P-gp was reported to decrease with progression of
liver fibrosis in chronic hepatitis C patients [9, 10]. Moreover, cholestasis often occurs
through inhibition of canalicular excretion of conjugated bilirubin by proinflammatory cyto-
kines in cases of systemic infection, such as pneumonia [11]. Indeed, jaundice was observed
in 3-25% of patients with pneumococcal pneumonia [12]. In this case, cholestasis could
occur because the function of P-gp, expression of which was originally decreased with the
progression of chronic hepatitis, was impaired by administration of DAAs and the onset of
pneumonia. Thus transporter dysfunction may explain hyperbilirubinemia without transam-
initis in this case. The elevated concentrations of DCV and ASV caused temporary dysfunc-
tion of hepatocytes, and the function recovered with gradual decreases in concentration. A
recent study showed that hypoalbuminemia was also associated with increases in ASV con-
centration [13]. The SVR12 with administration of DAAs for only 3 weeks may have been
related to the high concentrations of DAAs used in this case.

Liver histology in this case was compatible with HCV-induced cirrhosis. Although there
was discrepancy between serum HCV-RNA level and liver histology, previous studies found
no correlation between histology and the extent of replicative activity of HCV [14]. Consid-
ered with the absence of new parenchymal inflammation and bile duct obstruction, there
was a high possibility that temporary dysfunction of hepatocytes had been occurred.

The treatment of HCV infection with DAAs is highly effective, and these regimens will
likely be widely adopted over the next 20 years, which would result in HCV infection becom-
ing a rare disease [15]. On the other hand, severe adverse events may occur in patients with
compensated cirrhosis like this case. Although the examination of hepatic function once eve-
ry two weeks is encouraged during first 12 weeks from administration, more frequent exam-
inations are desirable for high-risk cases in terms of the prevention of severe side effects.

In conclusion, we encountered a patient exhibiting severe hyperbilirubinemia without
transaminitis during combined DCV+ASV therapy. Impairment of hepatocyte transporters by
DAAs may cause hyperbilirubinemia. Caution is needed with regard to use of DAAs in pa-
tients with compensated cirrhosis.
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Fig. 1. CT on admission. a Although the surface and edge of the liver were dull due to cirrhosis, obvious
obstruction in the biliary tract was not found. b Infiltrative shadow and pleural fluid in the left lung were

observed.
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Fig. 2. Clinical course of this case.
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Fig. 3. Liver histology. a Inflammation was mainly located in portal areas, and parenchymal inflammation
was mild. The grade was A2 according to the New Inuyama Classification. b Marked ballooning of hepato-
cytes was observed, but no bile duct injury was found. Infiltrating cells were mainly lymphocytes, and few
eosinophils and neutrophils were observed. ¢, d Severe fibrosis was recognized, and the stage was F4 ac-
cording to the New Inuyama Classification. a H and E, x40. b H and E, x100 and x400 (small window, upper
left column). ¢ Azan, x40. d Azan, x100.
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Before On admis- At 12 weeks
treatment sion after treat-

ment
Blood cells
Red blood cell, x106/ul 4.4 4.3 4.2
Hemoglobin, g/dl 14.5 13.6 13.5
Hematocrit, % 0.4 0.4 0.4
White blood cell, pul 4,070 8,600 4,870
Neutrophils, % 50.5 68.0 46.7
Lymphocytes, % 42.0 10.0 47.2
Monocytes, % 6.6 9.0 5.5
Eosinophils, % 0.2 7.0 0.2
Basophils, % 0.7 1.0 0.4
Platelets, x10%/ul 10.1 9.6 8.9
Blood chemistry
Aspartate aminotransferase, [U/1 60 47 30
Alanine aminotransferase, [U/] 28 30 10
Lactate dehydrogenase, IU/I 163 126 179
Alkaline phosphatase, IU/1 417 344 373
y-Glutamyl transpeptidase, IU/1 29 58 18
Cholinesterase, IU/1 110 48 130
Total bilirubin, mg/dl 1.0 10.8 0.9
Direct bilirubin, mg/dl 0.6 8.5 0.5
Blood urea nitrogen, mg/dl 17.0 35.0 17.0
Creatinine, mg/dl 0.7 1.5 0.7
Total protein, g/dl 7.7 6.7 7.9
Albumin, g/dl 3.3 2.4 3.6
C-reactive protein, mg/dl - 8.1 0.1
Ammonia, pg/dl 26 30 22
Coagulation studies
PT, % 0.8 <10 49a
PT, INR 1.1 12.2 1.392
Serological tests
HCV-RNA, loglU/ml 6.5 - not detected
Type 4 collagen, ng/ml 7.9 - -
Hyaluronic acid, ng/ml 258.0 - -

a On administration of warfarin.
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