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Abstract

AIM: To examine whether a dose-up to 900 mg of
ursodeoxycholic acid (UDCA) decreases transaminases
in hepatitis C patients.

METHODS: From January to December 2007, patients
with chronic hepatitis C or compensated liver cirrhosis
with hepatitis C virus (HCV) (43-80 years old) showing
positive serum HCV-RNA who had already taken
600 mg/d of UDCA were recruited into this study.
Blood parameters were examined at 4, 8 and 24 wk
after increasing the dose of oral UDCA from 600 to
900 mg/d.

RESULTS: Serum alanine aminotransferase (ALT),
aspartate aminotransferase (AST), and gamma-
glutamyl transpeptidase (GGT) levels were significantly
decreased following the administration of 900 mg/d
as compared to 600 mg/d. The decrease in ALT from
immediately before the dose-up of UDCA to 8 wk
after the dose-up was 14.3 IU/L, while that for AST
was 10.5 IU/L and for GGT was 9.8 IU/L. Platelet
count tended to increase after the dose-up of UDCA,
although it did not show a statistically significant level
(P = 0.05). Minor adverse events were observed in 3
cases, although no drop-outs from the study occurred.

CONCLUSION: Oral administration of 900 mg/d of
UDCA was more effective than 600 mg/d for reducing
ALT, AST, and GGT levels in patients with HCV-related
chronic liver disease.

© 2009 The WG Press and Baishideng. All rights reserved.
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INTRODUCTION

Current treatment for chronic hepatitis C virus (HCV)
infection is based on the administration of pegylated
interferon (IFN) alone or in combination with other
anti-viral agents such as ribavirin or protease inhibitors.
However, these treatments are not completely effective
in all patients with HCV genotype 1 and high viral load
ot in patients with liver cirrhosis!'*. Ursodeoxycholic
acid (UDCA) was identified in 1902 from polar bear
bile by Hammarsten and was isolated and crystallized
by ShodaPl. UDCA is used wotldwide for the treatment
of primary biliary cirrhosis (PBC) and chronic liver
diseases™'. Up to 2006, a dose of 150 mg/d of
UDCA was approved as the standard treatment for
hepatic protection in patients with chronic viral
hepatitis by the public health insurance agency of
Japan. However, this dosage is not effective for the
treatment of chronic hepatitis"™. A randomized,
controlled-dose study of UDCA for chronic hepatitis C
(CH-C) patients reported that UDCA administered at a
dose of 600 or 900 mg/d resulted in greater decreases
in the serum levels of alanine aminotransferase (ALT),
aspartate aminotransferase (AST), and gamma-glutamyl
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transpeptidase (GGT) compared to 150 mg/d, which
was the dose recommended by the Japanese national
health insurance policy at that time; however, the
results with doses of 600 mg/d or 900 mg/d were
similar. In contrast, 600 mg of UDCA, which is
the maximum administration dose in PBC or other
biliary system diseases such as gallstones, was used
ambiguously in CH-C patients!'.

To determine the effect of 900 mg/d of UDCA for
CH-C, the present study was conducted primarily as a
dose-up trial from 600 mg/d to 900 mg/d in hepatitis
C patients, with changes in ALT levels as the primary
endpoint.

MATERIALS AND METHODS

Patients

From January to December in 2007, patients with
CH-C or compensated liver cirthosis with HCV (mean
age 05.8, range 43 to 80 years) who tested positive for
serum HCV-RNA were recruited into this study. All
the enrolled patients had already received 600 mg/d of
UDCA, and showed over 40 IU/L of ALT at the two
points in the 4 wk prior to dose-up of UDCA. Patients
were excluded from the study if they had received
antiviral treatment with interferon with or without
ribavirin or anticancer treatment for hepatocellular
carcinoma (HCC). Patients with other malignancies
diagnosed within 24 wk before the observation
period or patients treated with corticosteroids and/or
immunosuppressive drugs were also excluded. Patients
with decompensated cirrhosis, hepatitis B, autoimmune
liver disease, alcoholic or drug-induced liver injury,
malignant tumors and biliary disorders were excluded.
Patients receiving intravenous glycyrrhizin were enrolled
in this study. However, when the dose or frequency of
administration of glycyrrhizin was changed, this was
defined as the study endpoint. Written informed consent
was obtained from each patient before enrollment into
the study.

Methods

After the 4-wk observation period, the dose of UDCA
(Utso", Mitsubishi Tanabe Pharma Corp., Osaka, Japan)
was increased from 600 mg/d to 900 mg/d. Serum
ALT was measured as a primary endpoint of liver
function, and AST and GGT as secondary endpoints,
using conventional methods. Blood samples were taken
at the start of the observation period, at 0, 4, 8 and
24 wk after initiation of treatment, and at the final
observation period. Serum concentrations of ALT, AST,
GGT, albumin, total bilirubin and platelet counts were
measured. CT and ultrasonography for HCC screening
was carried out every 12 wk or 24 wk. Compliance
with UDCA administration and adverse effects were
determined by patient interview or confirmation of drug
diaries.

Statistical analysis
Changes in AST, ALT, GGT, total bilirubin, albumin,

Total (7 = 32)
Mean age (range) 65.8 + 2.6 (43-80)
Gender (male) 18 (56)
Liver cirrhosis (%) 7 (22)
Controlled hepatocellular carcinoma (%) 4(12)
Glycyrrhizin administration (%) 6 (19)
AST (IU/L) 665+ 4.1
ALT (IU/L) 57.1+34
GGT (IU/L) 442421
Total bilirubin (mg/dL) 0.76 £0.5
Serum albumin (g/dL) 40+0.1
Platelet count (x 1000/ uL) 145+1.0
HCVRNA (KIU/mL) 1309 + 469
HCV genotype (1b/non 1b/not decided) 24/6/2
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Figure 1 Changes in serum alanine aminotransferase (ALT) levels, serum
aspartate aminotransferase (AST) levels and serum gamma-glutamyl
transpeptidase (GGT) levels in patients before and during dose-up to 900
mg/d. Data are expressed as mean + SD. °P < 0.05, °P < 0.01; paired t-test
compared to week 0 in each parameter.

and platelet count were analyzed by paired Student’s
#test. P < 0.05 was considered significant.

RESULTS

We enrolled 32 patients to this study. Patient
characteristics are described in Table 1. In seven patients
with liver cirrhosis, five patients were estimated as
Child A and the others as Child B. Three patients with
a history of HCC had been clinically diagnosed by
dynamic computed tomography as having a complete
response to trans-catheter arterial embolization and/or
percutanecous radiofrequency ablation 24 wk or more
before the start of the observation period. Compliance
rate with UDCA administration was over 95%.

Changes in AST, ALT and GGT by dose-up of UDCA
Serum ALT, AST and GGT levels before and after the
start of 900 mg of UDCA are shown in Figure 1. Serum
ALT, AST and GGT levels were significantly decreased
at 4, 8 and 24 wk after dose-up to 900 mg/d. The
decrease (decreasing rate, %) in ALT levels before and
8 wk after dose-up to 900 mg of UDCA was 14.3 IU/L
(22.1%) as shown in Figure 1. The decrease in AST and
GGT were 10.5 TU/L (19.1%), and 9.8 TU/L (22.1%),
respectively (Figure 1).
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Figure 2 Changes in serum albumin, platelet count, and total bilirubin levels in chronic hepatitis C patients before and 24 wk after beginning the dose-up

to 900 mg/d.

Changes in serum concentrations of albumin, total
bilirubin and platelet count

Serum albumin level changed from 4.0 g/dL to 4.1 g/dL
at 24 wk after the dose-up of UDCA. Platelet count
changed from 145000 to 154000/pL, and total bilirubin
changed from 0.76 to 0.73 mg/dL, although the
difference did not reach a statistically significant level
(P = 0.05, Figure 2). Serum HCV-RNA level did not
change during the study period.

Safety

The number of adverse events during the administration
of 900 mg UDCA, totaled three (9.4%), mild diarrhea
in two patients and mouth discomfort in one patient.
None of these adverse events influenced compliance
with UDCA. Although HCC recurrence was detected
in one patient at just 24 wk after dose-up of UDCA,
this lesion was completely treated with percutaneous
radiofrequency ablation.

DISCUSSION

The results of this study revealed that the dose-up
trial of UDCA from 600 mg/d to 900 mg/d improved
biochemical markers such as serum AST, ALT and
GGT as early as the first or second dose-up week
and continued to improve biochemical markers up to
24 wk after dose-up of UDCA was initiated. In addition,
platelet count tended to increase following this dose-up
therapy. These results suggested that 900 mg of UDCA
can improve liver function tests in patients with chronic
hepatitis C who have already received 600 mg of UDCA.
In this study, the frequency of adverse events was lower
than those in previous reports™ 'l A possible reason
for this is that patients enrolled in this study were not
naive to UDCA and may have quickly gotten used to the
administration of UDCA.

In the natural course of CH-C, patients with normal
serum aminotransferase levels show a slow fibrosis
progtession and a low incidence of HCC. Rino ¢ af"”
demonstrated that the mode of reduction therapy
and ALT levels were the most important factors, by
multivariate analysis, to affect HCC development
in patients with HCV-related cirrhosis of Child A

classification followed for over 10 years. In addition,
a previous study of postoperative patients with HCC
found that recurrence was more frequent among
patients with high serum ALT levels over 80 IU/LP.
Moreover, using multivariate analysis in the Inhibition
of Hepatocarcinogenesis by Interferon Therapy (IHIT)
study, the risk of HCC after interferon treatment
without virological response was strongly influenced
by ALT levels, and the odds ratio of HCC in sustained
virological responders was the same as that in sustained
biochemical tespondets?l. Therefore, high dose UDCA
possibly reduced the occurrence and recurrence of HCC
through the reduction of serum ALT level.

The anti-inflammatory mechanism of UDCA was
considered to cause a reduction in the cytotoxicity of
hydrophobic bile acids, stimulation of hepatobiliary
secretion, suppression of NF-kB-dependent
transcription by binding to the glucocorticoid receptor,
and a decrease in proinflammatory cytokine-induced
transcription of phospholipase A2,

The long-term effects of UDCA therapy in CH-C
patients have not been fully elucidated®!. Changes in
liver histology following UDCA administration may not
be clear from short-term observation periods. In this
study, the dose-up treatment with 900 mg/d UDCA
for 24 wk tended to increase serum platelet counts.
In patients with hepatitis C virus-related chronic liver
diseases, platelet counts reflect histological findings.
When the platelet count is low in the patient, progression
of liver fibrosis is suggested™ .. It is necessary to show
histologically the morphological hepatic tissue changes
in future studies.

In conclusion, oral administration of high dose
900 mg UDCA, despite the absence of an anti-viral
effect, shows beneficial effects in reducing the activity of
chronic hepatitis or cirrhosis.

COMMENTS

Background

Administration of pegylated interferon alone or in combination with anti-
viral agents has improved the treatment for chronic hepatitis C, but is not
very effective in some patients-especially those with hepatitis C virus (HCV)
genotype 1 and high viral load or liver cirrhosis. Such patients may benefit from
therapies which reduce liver inflammation and fibrosis.
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Research frontiers

Researchers assessed the effect of ursodeoxycholic acid (UDCA) on serum
liver enzyme levels in patients with chronic hepatitis C or compensated
liver cirrhosis with HCV. Serum alanine aminotransferase (ALT), aspartate
aminotransferase (AST), and gamma-glutamyl transpeptidase (GGT) levels
were significantly decreased with 900 mg/d compared with 600 mg/d.

Innovations and breakthroughs

Increasing the oral UDCA dose to 900 mg/d was effective in reducing ALT, AST,
and GGT levels. Adverse effects were reported in 3 cases (9.4%), but none of
these adverse effects influenced UDCA compliance.

Applications
The study results suggest that patients with HCV genotype 1 and high viral load
or liver cirrhosis may benefit from oral UDCA therapy.

Peer review

This manuscript demonstrates that raising the UDCA dose from 600 mg/d
to 900 mg/d improves liver chemistries including AST, ALT, and GGT over a
6 mo period. The authors then suggest that this may lead to suppression of
fibrosis in a HCV population. Also, this research suggests that UDCA is safe at
this dose. This is novel in a Japanese HCV cohort and the methods are quite
straightforward. While not particularly novel, it does suggest that higher dose
UDCA can improve liver chemistries.
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