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TABLE II. Patients Analyzed for Serial Serum Hepatitis A virus
The last day of The first day of Initial viral load

Patient Age/sex Diagnosis Onset HAV (+) HAV (-) (logcopies/ml)
1 38/M Acute hepatitis 1990 27 36 2.1

2 37/M Acute hepatitis 1992 21 — 4.0

3 33/M Severe acute hepatitis 1993 11 25 4.8

4 35/M Fulminant hepatitis 1994 13 33 3.3

5 46/M Severe acute hepatitis 1994 21 23 2.1

6 29/F Acute hepatitis 1995 20 34 2.5

7 41/M Acute hepatitis 1995 15 — 4.0

8 42/M Acute hepatitis 1995 —_— 62 —

9 23/M Acute hepatitis 1997 13 19 3.2

10 52/F Fulminant hepatitis 1999 19 20 4.7

11 43/F Acute hepatitis 2000 15 20 5.8

12 60/M Acute hepatitis 2000 16 23 3.0

13 54/F Fulminant hepatitis 2001 7 27 3.7

14 23/F Severe acute hepatitis 2001 12 — 4.6

15 42/M Acute hepatitis 2001 14 19 4.3

16 51/M Acute hepatitis 2001 15 21 2.9

17 38/M Acute hepatitis 2001 27 34 3.1

18 36/M Acute hepatitis/auto- 2001 46 51 2.0

immune hepatitis
19 60/M Acute hepatitis 2001 32 — 5.5
20 61/M Severe acute hepatitis 2002 15 — 3.3

HAV, hepatitis A virus.

acute hepatitis, and 2.65 & 1.64 in acute hepatitis. The
differences were significant between severe acute
hepatitis and acute hepatitis (P < 0.001), and fulminant
hepatitis + severe acute hepatitis and acute hepatitis
(P<0.001) (Fig. 1). In fulminant hepatitis and severe
acute hepatitis, the HAV RNA levels were 3.21 + 1.65 in
6 who died and 4.06+0.93 in 15 who recovered
(P=0.28).

Time Course of Viral Loads

The characteristics and time courses of HAV load and
ALT levels of patients examined by serial serum
samples are shown in Table II and Figures 2 and 3.
Viralloads ranged between 2.0 and 5.8 logcopies/ml. The
dynamics of viremia were correlated with those of ALT.

In a 52-year-old female patient with fulminant
hepatitis (patient 10), viral loads fluctuated and then
declined gradually in concordance with the ALT level
(Fig. 2A). This might be related to the fact that she was
treated with steroid pulse therapy, although the viremia
duration was 19 days after onset and it was not
prolonged.

A 36-year-old Japanese male (patient 18) presenting
with jaundice was admitted to a local hospital in China
(Fig. 2B). IgM anti-HAV antibody was positive and he
was diagnosed as hepatitis A. After a month of hospital-
ization, liver function tests improved and he came back
to Japan. Two weeks after his return, he was hospi-
talized with general malaise and itching. Laboratory
tests revealed re-elevation of ALT and T-Bil levels (peak
T-Bil 8.2mg/dl), IgG 2,190mg/dl, ANA <40x, and
ASMA < 40x. Liver histology showed centrilobular
necrosis and marked plasma cell accumulation, leading
to a diagnosis of his repeated and prolonged liver injury
of acute onset of autoimmune hepatitis triggered by
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HAYV infection [Fujiwara et al., 2008]. Corticosteroid
was introduced and liver function tests normalized
within 2 weeks. HAV was detected only on admission,
but not at severe exacerbation upon histological exami-

nation, suggesting that the severe liver injury was not
induced by HAV.

Duration of Viremia

HAV did not disappear during the observation period
in 5 (25%; 2 severe acute and 3 acute hepatitis) of 20
patients examined by serial serum samples, with the
last time point of HAV detection being 12, 15, 15, 21, and
32 days after onset, respectively. In one of the other 15
patients (patient 8), HAV was not detected at all during
follow-up, and HAV disappeared in 14 (70%). Viremia
persisted for 18.9 + 9.6 (7—486) days after clinical onset,
similar to the duration of the previous qualitative
detection by RT-nested PCR [Fujiwara et al., 1997].

The time courses of the HAV loads of all patients are
shown in Figure 3. In the 14 patients in whom HAV
disappeared, viremia persisted for 14.2+5.8 days in
fulminant hepatitis and severe acute hepatitis, and
21.4+10.6 daysin acute hepatitis (P = 0.19 by Student’s
t-test), with the first day of negative HAV being
25.6+4.9 days from onset in fulminant hepatitis and
severe acute hepatitis, and 28.6 + 11.0 in acute hepatitis
(P=0.50 by Welch’s ¢-test) (Table II). Therefore, the
duration of viremia was not associated with disease
severity statistically, although it was relatively longer
in cases with non-severe infection than in those with
fulminant and severe infections.

DISCUSSION

The reason why the severity of hepatitis A varies
among patients is not clear. It has been suggested that
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Fig. 2. A: Time course of HAV load and ALT of a patient 10 with
fulminant hepatitis. Thick solid and thin solid lines denote HAV load
and ALT, respectively. B: Time course of HAV load and ALT of a patient
18 with autoimmune hepatitis triggered by hepatitis A. Thick solid and
thin solid lines denote HAV load and ALT, respectively.

disease severity depends on host factors including age
and underlying chronic liver disease [Muraoka, 1990;
Vento et al., 1998]. On the other hand, it was reported
that young healthy persons were also at risk for severe
complications, based on the outbreak of an urban
epidemic of hepatitis A in the United States [Willner
et al., 1998], in which a cluster of fulminant hepatitis A
was reported [Durst et al., 2001]. Analysis of factors
contributing to disease severity revealed no significant
differences in patients’ factors including age [Fujiwara
et al., 1995, 2000], suggesting that viral factors and the
individual immune responses might determine the
severity.

Some articles have reported that the pathogenicity of
HAV could be related to cooperative mutations within
5'NTR and P2 protein including non-structural protein

Days from onset

20 30 40 50
Days from onset
Fig. 3. A:Time courses of HAV loads of three patients with fulminant
hepatitis. B: Time courses of HAV loads of four patients with severe

acute hepatitis. C: Time courses of HAV loads of 13 patients with acute
hepatitis.
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2B and 2C, based on the study of cultured cells [Zhang
et al., 1995] and simians [Raychaudhuri et al., 1998].
However, association between the clinical severity of
hepatitis A and HAV genome had not yet been
examined. Therefore, to identify differences in HAV for
different severities of hepatitis, the HAV genome in the
sera from hepatitis A patients with various clinicopa-
thological features was analyzed. Past studies also
suggested an association between infection severity
and genomic variations in certain parts of the HAV
genome including 5'NTR [Fujiwara et al., 2002, 2009],
and non-structural protein 2B and 2C [Fujiwara et al.,
2007a,b, 2009].

The detection of HAV in clinical samples started after
1990 using the RT-PCR method. Yotsuyanagi et al.
[1993] reported that serum HAV RNA was detected only
before ALT reached peak levels, as determined by RT-
PCR. As ALT levels have already passed their peak in
most patients prior to admission, a more sensitive
detection method was needed. A technique of nested
RT-PCR was previously developed with primers located
in 5'NTR for detecting HAV RNA in the majority of
patients’ sera in the early convalescent phase of
hepatitis A [Fujiwara et al., 1997]. In the present study,
HAV RNA in serum was quantitatively detectable in
almost all patients with hepatitis A in their early
convalescent phase by real-time RT-PCR.

It is usually impossible to determine the exact
duration of viremia in human HAV infection, as samples
can obviously not be readily obtained before clinical
onset. Under the special condition of using serum
specimens obtained from participants in a clinical trial
of hepatitis B vaccine in the United States, Bower et al.
[2000] reported that HAV viremia was detected 17 days
before ALT peak and persisted for 79 days beyond, as
determined by nested RT-PCR. They used three pairs of
primers for the VP3—VP1 junctionregion, the VP1-P2A
Jjunction region and 5'NTR, a method more sensitive
than ours or those of others. They also demonstrated the
presence of high concentrations of HAV during the
period before the start of ALT elevation, but the
concentrations were low during the convalescent phase:
HAV concentrations were 10*—10° plaque-forming units
(pfu)/ml before ALT peak, 10°~10* pfu/ml at the peak,
10-100 pfu/ml after the peak, and 1-10 pfu/ml 30 days
later.

In a Korean study, using nested RT-PCR with primer
sets located at the VP1 region, Kwon et al. [2000]
reported a mean duration of HAV viremia of 30 days. In
an Italian study, using nested RT-PCR with primers for
5'NTR, Sagnelli et al. [2003] reported that clearance of
HAYV viremia was observed within 20 days of clinical
onset in all patients with a typical self-limiting course. A
Dutch study reported that HAV viremia was detected for
a median period of 42 days after onset, based on nested
RT-PCR with primers at the VP3—VP1 and VP1-P2A
regions [Tjon et al., 2006].

Regarding the quantitation of HAV by real-time RT-
PCR, several reports have been published. In a French
study using real-time RT-PCR quantifying 5’NTR of
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HAV, viremia was observed to persist for 60 days after
onset [Costa-Mattioli et al., 2002]. Hepatitis A viral
loads on admission ranged from 1.8 x 10® to 7.71 x
10° copies/ml, with a mean value of 6.38 x 10° copies/ml.
Normann et al. [2004] described the time course of HAV
viremia and serum viral load in 11 German patients by
real-time RT-PCR, reporting long durations of viremia,
from 45 days to 490 days after the onset of jaundice,
although the viral dynamics of the described patients
seemed to be quite different from those in other reports,
including ours. Their measured viral loads ranged from
2.0 x 10® to 3.1 x 10° genome equivalents/ml. In an
Indian study, six of seven patients with non-severe
infection had peak viral loads at admission, whereas
three patients with severe infection had peak loads at 15
or 30 days after admission, with the authors suggesting
that severe HAV infection may be triggered by dimin-
ished cellular immunity [Hussain et al., 2006].

In the current study, initial HAV load was higher in
severely infected cases (fulminant hepatitis and severe
acute hepatitis) than in cases with non-severe infection,
although there was no relation to outcome in the
severely infected ones. Interestingly, Rezende et al.
[2003] reported that HAV-related liver failure results
from an excessive host response associated with a
marked reduction in viral load, which represents a
distinct discrepancy between their data and ours. As
they did not report their schedule of serum sampling,
which would provide critical data about viremia in acute
hepatitis, a reasonable explanation for this discrepancy
cannot be offered. In their study, a higher bilirubin level
at admission was associated with fulminant hepatitis A,
suggesting an advanced stage of illness of their patients.
It is supposed that higher viral replication at onset may
induce excessive host responses and severe diseases,
and that viral load would be reduced rapidly in the
advanced stage of illness as a result of the destruction of
large numbers of HAV-infected hepatocytes. In contrast,
a longer duration of viremia may be associated with a
mild host immune response of non-severe infection, even
in the absence of a statistically significant difference.

In summary, HAV RNA was detected quantitatively
in the majority of the sera of hepatitis A cases in the
early convalescent phase by real-time PCR, and exami-
nation of HAV viremia by real-time PCR was useful for
analyzing the clinical severity of liver injury during the
course of hepatitis A. It might be suggested in part that
genetic variations in some regions of HAV including
5'NTR, 2B and 2C might influence cooperatively the
replication of the virus and the cellular immune
response of the human host, and in large part that
vigorous clearance of HAV-infected hepatocytes by the
immune response might be the cause of severe disease.
Of course, this concept is still at a speculative level and
awaits more concrete evidence.
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Introduction

Abstract

Background and Aim: After hepatitis B virus (HBV) e antigen (HBeAg) seroconversion,
HBV-DNA continues to replicate, and HBeAg-negative patients still face the risk of liver
disease progression. We investigated the predictive factors for alanine aminotransferase
(ALT) elevation, antiviral drug use, and hepatocellular carcinoma (HCC) occurrence in
HBeAg-negative patients.

Methods: Age, sex, ALT, platelet counts, HBV-DNA levels, genotype, antidiabetic drug
use, body mass index, smoking, and alcohol consumption were analyzed for a total of 244
HBYV carriers who were HBeAg-negative.

Results: Of 244 HBeAg-negative patients, 158 (64.8%) showed normal ALT levels at
baseline. Multivariate Cox hazard regression analysis identified high HBV-DNA levels and
high ALT at baseline as independent risk factors for ALT elevation in the patients with
normal ALT at baseline. The threshold ALT and HBV-DNA levels were determined to be
31 1U/L and 5.3 logcopies/mL, respectively. Seventeen (7.0%) patients used antiviral drugs.
Multivariate Cox hazard regression analysis identified high HBV-DNA levels (threshold,
5.7 log copies/mL), the use of antidiabetic drugs, and daily alcohol consumption at baseline
as an independent risk factor for the use of antiviral drugs in HBeAg-negative patients. In
10 patients (4.1%), HCC was detected, and a low platelet count (threshold, 10.0 x 10¥mm?)
was associated with the occurrence of HCC.

Conclusion: This study identified predictors of future active liver disease in HBeAg-
negative patients, i.e. ALT elevation, unavoidable use of antiviral drugs, and occurrence of
HCC.

persistent loss of HBeAg; thus, HBeAg-negative patients are likely
to develop liver cirrhosis or hepatocelluar carcinoma.® In this

Chronic hepatitis caused by hepatitis B virus (HBV) often follows
a fluctuating course characterized by periods of active hepatitis
interspersed with quiescence. Therefore, close follow-up is neces-
sary to understand the natural history of HBV patients. On the
other hand, patients in which HBV is truly inactive have persis-
tently quiescent disease with an excellent prognosis. Determining
an accurate prognosis for HBV carriers based on clinical presen-
tation is important for clinical management of the disease. Various
studies have been performed to distinguish the positive and nega-
tive prognostic factors among HBV carriers.!”

Hepatitis e antigen (HBeAg) seroconversion is an important
event in the natural history of HBV infection. HBV-infected
patients usually have a very good prognosis after HBeAg serocon-
version. Therefore, HBeAg seroconversion has become an impor-
tant treatment goal during follow-up of HBV carriers.” However, it
has also been shown that HBV-DNA replication and hepatic
inflammation in seroconverted patients continue despite the
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study, we focused on the natural history of patients with HBeAg-
negative chronic hepatitis B, particularly with respect to alanine
aminotransferase (ALT) elevation, antiviral drugs, and hepatocel-
lular carcinoma (HCC).

Recently, prognostic factors for HBeAg-negative patients have
been investigated in Taiwan and Canada.”® We expect 1o identify a
unique constellation of prognostic factors for HBeAg-negative
chronic hepatitis B in the Japanese population, due to differences
in race and HBV genotype.

Methods

Patients

Between January 1985 and April 2007, all patients visiting the
Chiba University Hospital with HBV infection were approached
for participation in the study. This study was carried out only at
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one institute, Chiba University Hospital and was approved by
ethical the committee of Chiba University. Written informed
consent was obtained from all of the patients in accordance with
the Declaration of Helsinki. New patients since 1985 and those
who were already being followed-up in 1985 were eligible for
inclusion in the study. A total of 881 patients were enrolled; of
which, 862 were HBsAg positive at enrollment, and 319 were
hepatitis B e antibody (HBeAb) positive. Patients who were posi-
tive for hepatitis C virus antibody or hepatitis D virus antibody or
who had other potential cause of chronic liver diseases (autoim-
mune hepatitis, primary biliary cirrhosis) were excluded. Patients
followed for less than 12 months were also excluded from the
analysis. In total, 244 patients were included in the analysis.
Serum samples from patients were stored at —20°C and the oldest
sample for each patient was used for defining the level of HBV-
DNA. The date of evaluation of HBV DNA level by PCR was
defined as the baseline. Patient consent was obtained for storage
and analysis of serum samples.

Laboratory methods

Serum ALT level was measured using a routine automated method.
HBeAg and HBeAb were measured by standard enzyme-linked
immunosorbent assays. Patients were screened for hepatitis C
virus, hepatitis delta virus, and human immunodeficiency virus
antibodies by a third-generation enzyme-linked immunosorbent
assay.

HBV-DNA quantitative assay and genotyping

To investigate the level of HBV-DNA in serum, we chose poly-
merase chain reaction (PCR) assay with an accurate range of
500-200 000 copies/mL (Amplicor HBV monitor test, Roche
Diagnostic Systems, Basel, Switzerland). The six major genotypes
of HBV (A-F) were determined by enzyme-linked immunosor-
bent assay (ELISA) (HBV Genotype EIA, Institute of Immunol-
ogy, Co., Ltd, Tokyo, Japan).

Statistical analysis

ALT elevation was defined as a change from normal ALT
(< 42 IU/L) to elevated ALT (= 42 IU/L), and normalization was
defined as a change from elevated ALT to normal from one visit to
the next. Baseline data are presented as mean * standard deviation
(SD). Differences in clinical parameters between groups were
analyzed by unpaired #-test, Welch r-test, and x? tests. The Cox
proportional hazards model was used to identify predictive factors
for future ALT elevation/normalization, use of antviral drugs, and
HCC occurrence using SPSS version 16.1 software (SPSS Inc.,
Chicago, IL, USA).

Results

Patient characteristics

To investigate the natural course of HBV carriers with HBeAb,
244 carriers (HBeAg-negative and HBeAb-positive) were
enrolled in the study. Follow-up was terminated when the use of
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antiviral drugs was started or the occurrence of HCC. The base-
line clinical and virological characteristics of the 244 HBeAg-
negative carriers are shown in Table 1. Because liver biopsy was
performed only in 44 (18.0%) out of 244 patients, liver biopsy
results could not be analyzed further. Age, sex, ALT, platelet
count (PLT), HBV-DNA level, genotype, antidiabetic drug use,
body mass index, smoking, and alcohol consumption were
analyzed. The average (= SD) period of follow-up was
103.6 + 74.8 months. Seventeen (7.0%) patients used antiviral
drugs (Jamivudine in eight and entecavir in nine) and HCC was
detected in 10 (4.1%) patients. Two (0.82%) patients died of
HCC. In addition, one died of intrahepatic cholangiocarcinoma,
one of liver failure due to gastrointestinal bleeding, and one of
tongue cancer during the follow-up period. In Japan, the majority
of HBV cases are genotype C and B and these genotypes do not
cause HBV carrier by way of horizontal infection in adults;
therefore, the HBV infection in our HBV carriers mainly
occurred by vertical infection or infection during childhood.’
Thus, the period of HBV infection roughly coincided with the
age of HBV carriers in Japan.

ALT and HBV-DNA levels

One hundred and fifty-eight of 244 (64.8%) HBeAg-negative
patients had normal ALT levels at baseline. Of these 158 subjects,
85 (53.8%) continued to have normal ALT levels during follow-up,
whereas 73 (46.2%) showed fluctuation of ALT levels with inter-
mittently elevated ALT (Fig. 1). A total of 34 (21.5%) patients had
ALT = 84 IU/L (more than double the normal limit). Of the 86
patients who had elevated ALT levels at baseline, ALT elevation
persisted in 10 (11.6%) and 76 (88.4%) showed ALT fluctuations
with intermittently elevated ALT. Although HBV-DNA levels were
associated with higher ALT levels in general, correlation was weak
(r’=0.13).

Platelet count

Patients were sub classified based on PLT as follows: (I) < 100 000
(I 100 000-149 000 (III) 150 000-199 000 (IV) 200 000-
249 000 (V) > 250 000 and more (/mm?). The numbers of paticnts
in groups [, I, IIT, IV, and V were 17, 28, 73, 68, and 58, respec-
tively. A total of 84 (34.4%) patients reached a lower platelet count
at the end of follow-up.

Risk factors for future ALT elevation in
patients with normal ALT levels

Although 158 (64.8%) out of 244 HBeAb-positive patients had
normal ALT levels at baseline, 73 patients showed fluctuation of
ALT levels with intermittently elevated ALT. We investigated the
risk factors for future ALT elevation in these patients. The predic-
tive factors of ALT elevation (ALT >42 IU/L) in patients with
normal ALT levels were HBV-DNA and ALT levels at baseline
(Table 2). We carried out an additional univariate analysis chang-
ing the threshold of HBV DNA from 3.5 to 7.0 log copies/mL in
0.1 log increments and that of ALT from 15 to 41 IU/L in 1.0
increments. We determined the threshold when the value of prob-
ability was smallest; the thresholds for ALT and HBV-DNA levels
were 31 1U/L and 5.3 logcopies/mL, respectively. The time
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Table 1 Baseline characteristics of hepatitis B virus (HBV) e antigen (HBeAg)-negative patients

D Bekku et al.

Total Normal ALT Elevated ALT P

Number 244 158 86
Agelyears) : (mean = SD) 441 =125 441 =131 440*+114 NS*

<30 35 (14.3%) 24 (15.2%) 11 (12.8%)

30-39 52 (21.3%) 32 (20.3%) 20 (23.2%)

40-49 66 (27.0%) 44 (27.8%) 22 (25.6%)

50— 91 (37.3%) 58 (36.7%) 33 (38.4%)
Sex <0.007**

Male 141 (567.8%) 76 (48.1%) 66 (75.9%)

Female 103 (42.2%) 82 (51.9%) 21 (24.1%)
Alanine aminotransferase (ALT) (IU/L) (mean = SD) 58.9 = 108.1 209 £ 8.7 127.9 £ 160 <0.001*

<20 84

21-30 47

31-40 27

42-84 47

85— 39
Platelet count (x10%/mm?) (mean = SD) 205.5 + 69.6 211.4 = 60 193.3 = 81.8 NS*
HBV-DNA (log copies/mL) (mean =+ SD) 43*15 38 1.1 51%17 <0.001*

<4.0 116 (47.5%) 91 (57.6%) 25 (29.1%)

4.0-4.9 54 (22.1%) 38 (24.1%) 16 (18.6%)

5.0-5.9 27 (11.1%) 18 (11.4%) 9 (10.5%)

6.0-6.9 26 (10.7%) 5 (3.2%) 21 (24.4%)

7.0- 16 (6.6%) 3 (1.9%) 13 (156.1%)
Genotype NS**

A 3(1.2%) 2 (1.3%) 1(1.2%)

B 30 (12.3%) 16 (10.1%) 14 (16.3%)

c 87 (35.7%) 49 (31%) 38 (44.2%)

Not detected 124 (50.8%) 91 (57.6%) 33 (38.4%)
Liver Histology (n=44)

Fibrosis 4/3/2/1 7/8/9/20 0/1/4/13 7/7/5/7 NS**

Activity 3/2/1 7/16/21 1/4/13 6/12/8 NS**
Use of anti-Diabetes drug 20 (8.2%) 3 (1.9%) 6 (7.0%) NG**
Body mass index (kg/m?) (mean = SD) 23.3x33 231 =82 240 =35 NS**
Smoker/ ever smoker/ non-smoker 32/15/89 16/5/56 16/10/33 NS**
Daily alcohol consumption 46 (27.1%) 24 (23.1%) 22 (33.3%) NS**
Follow-up (months) (mean = SD) 103.6 = 74.8 109.5 = 76.1 101.8 £ 74.6 NS*

*Unpaired ttest and **x? test. NS, not significant difference.

interval from a visit with a normal ALT to a visit with an elevated
ALT was used for Kaplan-Meier and Cox regression analysis.
Kaplan-Meier curves were constructed for ALT and HBV-DNA
levels (Fig. 2).

Risk factors for future use of antiviral drugs
for HBV in HBeAg-negative patients

Seventeen (7.0%) patients used an antiviral drug (lamivudine in 8
and entecavir in 9). We investigated the risk factors for future use
of antiviral drugs for HBV. The time interval from baseline to the
use of an antiviral drug for HBV was used for Cox regression
analysis. HBV-DNA levels, use of antidiabetic drugs, and daily
alcohol consumption were predictive of future antiviral drug use
for HBV. according to the results of multivariate Cox hazard
regression analysis. Hazard ratios for HBV-DNA levels, antidia-
betic drug use, and daily alcohol consumption were 1.519 (1.130-
2.042, 95% confidence interval [CI]), 3.769 (1.203-11.81), and
3.011 (1.086-8.348), respectively. We repeated the univariate
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analysis, changing the threshold for HBY DNA from 3.5 to 7.0 log
copies/mL in 0.1 log increments. We determined the threshold
when the probability value was lowest; the HBV-DNA threshold
level was 5.7 log copies/mL. Kaplan-Meier curves were con-
structed for HBV-DNA levels, antidiabetic drug use, and daily
alcohol consumption (Fig. 3).

Risk factors for hepatocellular carcinoma in
HBeAg-negative patients

In 10 patients (4.1%), HCC was detected. We investigated the risk
factors for HCC in HBeAg-negative patients. The time interval
from baseline to occurrence of HCC was used for Cox regression
analysis. According to the results of multivariate Cox regression
analysis, PLT was predictive of the development of HCC. The
hazard ratio for PLT was 0.807 (0.724-0.899, 95% CI). We per-
formed uvnivariate analyses, changing the PLT threshold from 8.0
to 30.0 x 10%mm? in 1.0 x 10%mm® increments. We determined
the threshold when the value of probability was smallest; the
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Figure 1 Level of alanine aminotransferase (ALT) in (a) patients with
normal ALT at baseline and intermittently elevated ALT during follow-up
(n=73) and (b) patients with normal ALT at baseline and during

follow-up (n=85).
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Figure 2 Cumulative occurrence of abnormal alanine aminotrans-
ferase (ALT) in HBeAg-negative patients with normal ALT based on (a)
ALT and (b) HBV-DNA levels. We determined the threshold for ALT and
HBV-DNA levels when the probability value was lowest in the univariate
analysis. Kaplan-Meier curves show the time to ALT elevation. Solid

lines indicated the control group. *A significant difference was deter-
mined by log-rank test.

Table 2 Univariate and multivariate analysis of factors associated with alanine aminotransferase (ALT) elevation in hepatitis B virus (HBV) e antigen
(HBeAg)-negative patients with normal ALT levels

Univariate analysis

Multivariate analysis

Standard ~ Wald P-value Hazard ratio (85% Standard ~ Wald P-value Hazard ratio (95%
error statistic confidence interval) error statistic confidence interval)
Sex (Male) 0.263 0.203 0.652 1.126 (0.673-1.885)
Age (years) 0.011 5.704 0.017 1.027 (1.005-1.049) 0.252 0.068 0.794 1.015 (0.572-1.534)
HBV-DNA 0.109 17.773 <0.001 1.587 (1.280-1.966) 0.111 10.602 0.001 1.437 (1.155-1.788)
Genotype
B 0.459 0.22 0.639 0.806 (0.328-1.982)
C 0.435 0.055 0.815 1.107 (0.472-2.600)
Alanine aminotransferase 0.014 42.440 <0.001 1.097 (1.067-1.128) 0.015 29.496 <0.001 1.086 (1.054-1.119)
Platelet count 0.019 5.928 0.015 0.955 (0.920-0.991)  0.021 0.754 0.385 0.982 (0.942-1.023)
Use of anti-diabetes drug 0.427 0.470 0.493 1.340 (0.581-3.091)
Body mass index (kg/m?) 0.042 0.033 0.855 0.992 (0.913-1.078)
Smoker and ever smoker 0.374 0.111 0.739 1.133 (0.544-2.359)
Daily alcohol consumption  0.333 0.512 0.474 1.269 (0.661-2.435)
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Figure 3 Cumulative occurrence of antiviral drug use for hepatitis B
virus (HBV) in HBeAg-negative patients based on (a) HBV-DNA levels (b)
use of antidiabetic drug, and (c) daily alcohol consumption. We deter-
mined the threshold for HBV-DNA levels when the probability value was
lowest in the univariate analysis. Kaplan-Meier curves show the time to
use of antiviral drugs for HBV. Solid lines indicated the control group. *A
significant difference was determined by log-rank test.

PLT threshold was 10.0 x 10%/mm®. Kaplan-Meier curves were
constructed for PLT (Fig. 4).

Stratification analyses of risk factors for
clinical outcomes in HBeAg-negative patients
by age, sex, and HBV genotype

The stratification analyses by age, sex. and HBV-genotype were
performed to evaluate the risk factors for future ALT elevation in
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Figure 4 Cumulative occurrence of hepatocellular carcinoma (HCC)
based on the platelet counts. We determined the threshold for HBV-
DNA levels when the probability value was lowest in the univariate
analysis. Kaplan-Meier curves show the time to HCC. Solid lines indi-
cated the control group. *A significant difference was observed by
log-rank test.

patients with normal ALT levels, future use of antiviral drugs for
HBV, and HCC in HBeAg-negative patients (Table 3). The age
threshold was 45 years, which was the average age of all the
patients. We did not perform stratification analysis for patients
infected with HBV genotype B because the number of such cases
was very small.

Discussion

Most patients who have undergone HBeAg seroconversion have
normal serum ALT levels, which is indicative of a good clinical
outcome.'® Therefore, various therapies for early seroconversion
have been used.” Recently, HBeAg-negative viral mutants have
been shown to be responsible for continuous HBV-DNA replica-
tion.” That is, there exists the possibility that liver disease will get
worse after HBeAg seroconversion. In fact, previous reports
revealed that HBeAg status is not a predictive factor for HCC,"*?
and fulminant hepatitis can occur by the infection of HBV with
HBeAg-negative.'* HBeAg-negative patients should be monitored
closely, even though most of these patients show normal ALT
levels and no progressive liver disease.'* Therefore, predictive
factors for active liver disease in HBeAg-negative patients need to
be identified in order to facilitate optimal disease management.
This study provides data regarding the prediction of future active
liver disease, i.e. ALT elevation, unavoidable use of antiviral drugs,
and occurrence of HCC.

Many previous reports have attempted to define a threshold
HBV-DNA level that corresponds to the presence of active liver
disease."”” A National Institute of Health workshop demonstrated
that an HBV-DNA level of 10° copies/mL could be used to distin-
guish active HBV infection from inactive HBV infection.'® Other
studies also suggested that the threshold HBV-DNA level lies
somewhere between 10* and 10° copies/mL.? In this study, in order
to clarify the natural course of HBeAg-negative patients with
normal ALT levels, we used a HBV-DNA threshold of 10°? copies/
mL. By log rank analysis, the ALT levels in patients with >105?
copies/mL HBV-DNA level were significantly higher than in
patients with HBV-DNA below this level. In HCV patients, ALT is
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(0.732-0.948)

(0.635-0.947)

(0.731-0.948)

(0.659-0.905)

hepatocellular
carcinoma

tThree patients were used in subgroup for HBV antiviral drugs and HCC occurrence.

Alcohol, Daily alcohol consumption; BMI, Body mass index; Cl, confidence interval; DM, use of antidiabetic medication; PLT, platelet count.

Follow-up of HBV carriers with anti-HBe

a poor surrogate marker for inflammation and fibrosis."” Therefore,
even if the patient’s ALT level was within normal limits, they
should still be monitored closely, and HCV eradication therapy is
recommended under certain circumstances. Similarly, even if the
ALT levels are within normal limits in HBV-infected patients who
are HBeAg-negative, the higher their ALT levels were, the more
frequently their ALT levels would be high in the future, which
might cause progressive liver disease.™

Some of the patients with progressive liver disease caused by
HBYV infection were treated with the antiviral drugs lamivudine
and entecavir. The use of lamivudine or entecavir might result in
mutant HBV resistance to antiviral drugs'®* and the associated
costs are not trivial. The baseline levels of HBeAg, ALT, and
HBV-DNA, and the presence of either chronic hepatitis or cirrho-
sis have been established as determinants for eligibility for antivi-
ral treatment.”’ According to treatment guidelines in the Unites
States (National Guideline Clearinghouse, http://www.guideline.
gov), patients with HBeAg-negative chronic hepatitis B should be
considered for antiviral treatment based on their HBV-DNA and
ALT levels (serum HBV-DNA >20 000 IU/mL and elevated ALT
>2 times normal). In this study, only four out of 17 patients treated
with an antiviral drug showed normal ALT levels at baseline, and
all four patients showed elevated ALT levels in 8-57 months later.
Therefore, this study revealed that patients with high HBV-DNA
levels tended to have high ALT levels at baseline or in the future;
as a result, such patients have a tendency for future treatment with
and antiviral drug.

Hepatocellular carcinoma occurrence was noted in only 10
cases (4.1%). The only predictive factor for HCC occurrence was
PLT, which meant that patients with advanced liver disease tended
to develop HCC later, because the decrease in PLT corresponded to
the extent of liver fibrosis. Four patients (1.6%) died of liver-
related diseases and one (0.4%) died of cancer in another organ.
The number of deaths was too small to determine the predictive
factors for death of HBeAg-negative HBV carriers. Further analy-
sis is needed to properly address this factor.

Stratification analyses of risk factors for clinical outcomes
by age, sex, and HBV-genotype were performed. Because the
numbers of female patients with future use of antiviral drugs for
HBV (n=3), HCC occurrence (n=3), or who were under
45 years old with HCC occurrence (n = 3) were very small, it was
not possible to properly evaluate these subgroups. The risk factors
among subgroups for future ALT elevation in patients with normal
ALT levels, and for HCC were almost equal to those of the entire
patient population. However, daily alcohol consumption, not
HBV-DNA level, was predictive of future use of antiviral drugs for
HBYV in patients =45 years old or in patients infected with HBV
genotype C. In these subgroups, alcohol consumption was an
important factor for predicting the clinical course of HBV carriers;
i.e. advising patients to abstain from drinking might reduce the
need for antiviral drugs in the future.

Coffee or caffeine consumption is reported to be strongly
related to ALT levels and HCC occurrence.?* In our study, we
did not survey caffeine consumption; therefore, further analysis is
needed to determine the importance of coffee or caffeine con-
sumption as a predictive factor of the clinical course in HBeAg-
negative HBV carriers.

In conclusion, we established that low HBV-DNA levels and
ALT levels at baseline were good predictors for future ALT eleva-
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tion in HBeAg-negative HBV carriers with normal ALT levels. In
addition, this study provides data on the prediction of unavoidable
antiviral drug use and HCC occurrence.
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Summary

Patients with chronic liver diseases have a taste disorder and altered zinc metabolism. We investigat-
ed the effects of a supplement enriched with branched-chain amino acids (BCAA) (Aminofeel®)
on sensitivity to differem tastes in patients with hepatitis C virus (HCV) infected liver disease.

Nine patients (mean age 63.3£0.1 years) with HCV-related liver diseases were identified and ex-
amined for sensitivity to different tastes. Eight patients had no awareness of taste disorders, and 3
patients had oral lichen planus. We examined 4 tastes (sweet, salty, sour, and bitter) using a Taste
Disk® and sensitivity to different tastes was rated on a 6-point scale (I, IL, IIL, IV, V, and VI). Each
patient was gnen one sachet of Ammofee]® after breakfast and another at bedtime for 90 days.

Onlyone patlent was aware of a taste. d1sorder before administration of Aminofeel®, but 4 patients
had decreased gustatory sensitivity in the sour taste test, and 2 had it in the bitter taste test. Sensitivity
to sour tastes significantly increased after the administration of Aminofeel® (P=0.03). Sensitivity to
sweet tastes increased af[e}:}%)e administration of Aminofeel® (P=0.06). Zinc value significantly in-
creased after the administration of Aminofeel® (P=0.02).

_ Patients with HCV-infected liver disease have decreased sensitivity to different tastes and decreased

zinc levels. Some patients were unaware that they had a taste disorder. Aminofeel® improved sen-
sitivity to different tastes and increased zinc values. Thus, Aminofeel® is a useful therapeutic agent
for taste disorders.

taste disorder ¢ zinc * hepatitis C virus (HCV) * lichen planus ¢ branched-chain amino acids
(BCAA) ¢+ Aminofeel®

BCAA - branched-chain amino acids; Anti-HCV - anti-bodies to HCV; CLEIA - chemiluminescent
enzyme immunoassay; HBsAg - hepatitis B surface antigen; HCC - hepatocellular carcinoma;
HCV - hepatitis C virus; IFN - interferon
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BACKGROUND

In Japan, the number of patients seeking treatment from
otolaryngologists for taste disorders is approximately
240,000/year; the number has almost doubled in the last
18 years [1]. The main treatment for taste disorders is zinc
administration. And many studies have found zinc deficien-
cy in patients with liver diseases [2—4]. Therefore, patients
with chronic liver disease may have taste disorders and al-
tered zinc metabolism [5,6]. Several factors, such as poor
dietary intake, impaired intestinal absorption, or excessive
urinary losses may be responsible for the reduced whole-
body zinc content [7].

Decreases in levels of serum branched-chain amino acids
(BCAA) are often seen in patients with chronic liver diseases
and these decreases lead to a decline in production of detox-
ified ammonia and albumin. Therefore, BCAAs are used for
the treatment of hepatic encephalopathy and hypoalbumin-
emia [8,9]. The Department of Digestive Disease Information
& Research, Kurume University School of Medicine and
Seikatsu Bunkasya Co. Inc. (Tokyo, Japan) developed the
BCAA-enriched supplement (Aminofeel®) and facilitated the
commercialization of the product. On March 1, 2007, Seikatsu
Bunkasya Co. Inc. released Aminofeel®. A dose of Aminofeel®

contains 5.0 mg zinc as well as 3200.0 mg BCAA [10]. We
previously reported that Aminofeel® is a useful therapeutic:
agent for decreasing insulin resistance in male patients with.
chronic viral diseases of the liver [10,11]. The admihisu‘ation b

of Aminofeel® in men for 90 days increases serum albumin
levels significantly and also increases serum zinc levels [10].

There are few reports that have used DbJ >Ci

show that the sense of taste is disordered in patxents with liv-

er disease. Accordingly, in this study, we conducted objective,

gustatory tests and objectively studied sensitivity to differ-
ent tastes before and after administration'of Aminofeel® in

patients with hepatms Cvirus (HCV )-mfected liver dxsease

MATERIAL AND MEI'HODS

Subjects -

A prospective, consecutive-patient entry study was conduct-
ed. Eligibility criteria were chronic viral liver disease, suffi-
cient food intake, and serum albumin concentrations >3.5
g/dl and <4.0 g/dl. Patients with hepatic encephalopathy,
ascites, hepatocellular carcinoma (HCC) or renal failure
were excluded.

This study included 9 Japanese patients (3 males and 6 fe-
males) with HCV-infected liver disease. Eight patients, who
had visited our clinic at the Kurume University Hospital
in Japan between September 2006 and December 2006,
had no awareness of taste disorders associated with their
HCV-infected liver disease. The other patient visited our clin-
ic with the main complaint of a taste disorder on December
2008. Patients ranged in age from 51 to 78 years, with an av-
erage age of 63.3+9.1 years.

Informed consent for participation in the study was ob-
tained from each patient. The study protocol conformed to
the ethical guidelines of the 1975 Declaration of Helsinki as
reflected in prior approval by the Ethics Committee of the

Kurume University School of Medicine. None of the sub-
jects were institutionalized.

Methods
Taste test

Taste functions were analyzed using a Taste Disk® (Sanwa
Kagaku Kenkyusho Co. Inc, Nagoya, Japan).

The region of taste buds are located is on the front two-
thlrds of the tongue whlrh is mnervafed by chorda rym—
is mnervated by the glossopharyngeal nerve, and the re-
gion located on the soft palate is innervated by the great-
er petrosal nerve. We used a taste kit to check the differ-
ent dominant neryes involved in taste in each area. The
type and concentration of test fluid and the are as shown
in Table 1. To stimulate tastes we put a paper 5 millimeters
in diameter and moistened with a reagent in the measure-
ment site (Figure 1). Gustatory criteria for 4 tastes (sweet,
salty, sour, and bitter) were examined using a 6-point scale
(1, I, 111, IV, V, and VI). Numbers I, II, and III were stan-
dard values (I - minimum standard value, II - the median
of the standard value, III — the upper limit of the standard
value). Numbers IV, V, and VI were abnormal values (IV —-a

_ slight taste disorder, V — a medium taste disorder, VI —a se-
‘vere taste disorder). Taste disorders were evaluated in the

area of the right chorda tympani.
Liver function tests

Sera from all 9 patienns were used for the following liver func-

- tion tests: serum aspartate aminotransferase (AST), alanine
_ aminotransferase (ALT), albumin (Alb), and zinc. Sera were

also examined for the presence or absence of HCV or HBV

_ infection. Anti-bodies to HCV (anti-HCV) antibodies and
4‘),?hepar_itis B virus surface antigen (HBsAg) were measured
~ by a chemiluminescent enzyme immunoassay (CLEIA) kit

and a chemiluminescent immunoassay (CLIA), respective-
ly. Ultrasonography for all subjects was done to examine
the shape of the liver and lesions in the liver.

Design of the administration of Aminofeel®

Each patient was given one sachet of Aminofeel®, a
BCAA-enriched supplement including zinc, after break-
fast and another at bedtime for 90 days.

Statistical analysis

All data are expressed as mean + standard error. Differences
between two groups were analyzed using the Mann-Whitney
U test. Statistical comparisons before administration of the
Aminofeel® and after 90 days were done using Wilcoxon’s
test. All statistical analyses were conducted using JMP Version
6 (SAS Institute, Cary, NC, USA). The level of statistical sig-
nificance was defined as 0.05.

RESuLTS

The characteristics of the 9 patients studied are shown in
Table 2. The diagnosis of liver disease included: chronic
hepatitis C (n=>5), liver cirrhosis (n=3), and post interferon
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Table 1. A gustatory criterion by the kind of test fluid and the concentration.

Taste | ] 1] v v Vi
Sweet taste (Sucrose) 0.30% 2.50% 10.00% 20.00% 80.0% Unobservable V
Salty taste (Sodium chloride) 0.30% 1.25% 5.00% 10.00% 20.00% UnobservableV
Sourtaste  (Acidum tartaricum) 0.02% 0.20% 2.00% 4.00% 8.00% UnobservableV
Bitter taste (Quinine) 0.001% 0.02% 0.10% 0.50% 4.00% UnobservableV
Table 2. Characteristics of 9 patients with HCV-related liver diseases before administration of Aminofeel®.
Oral lichen planus Score of taste ~ Laboratory data
Subjective AST AT Ab  PIT  Zinc
Liver  symptom Systemic
No Sex Age . b (v - Wa  (gdl)  (mm’)  (pg/dl)
disease  of taste disease  ocoyrence  Site  Sweet Salty Sour Bitter
disorder St. St. St. St,
value; value; value; value;  value;
13-33 842 4.0-5.0 13.0-36.0 80-130
. . - Buccal 3 :
1 F 66 LC-C  Negative  Hypertenstion  Positive (e 'y | 92 40 3.54 13.7 Al
mucosa . y
2 F 78 (H-C  Negative Negative ~ Negative S mo 45 4“4 388 8.7 73
3 F S6 CHC  Negative Hypertenson Negatve L0 W 0 24 1B 394 150 84
4 M 58 (H-C  Negative Negative Negativé ' ' = nn 46 70 3.92 15.8 85
5 F 69 (H-C  Negative Negative Négatiye ‘j: | v 46 45 3.99 18.1 Al
6 F 54 1C-C  Negative Negative Negative NS0 wadE 33 2 3.88 180 126
7 F 72 IGC Negative VPEHEMSEON, v L | T 2 387 05 09
Hyperlipidemia. o
8 M 51 (HC  Negative . Positive ~ mucosa vV oy 65 104 3.68 13.8 87
: mellitus -
~ - and tongue -
(H-Cpost .. - A . Buccal
9 M 66 IFN (SVR) Posmve‘ Hypothyroidism  Positive — v v 21 15 43 8.6 67

CH-C — chronic hepatitis C; LC-C — HCV-related liver cirrhosis; SVR — Sustained virological response; AST — serum aspartate aminotransferase;
ALT - alanine aminotransferase; Alb — albumin; PLT — platelets.
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Figure 1. Measurement of tastes using a filter-paper disc method.

(IFN) treatment for chronic hepatitis C (n=1). After we suc-
ceeded in eliminating HCV by IFN treatment, one patient,
a 66 year old man, developed a taste disorder. Of the 9 pa-
tients, 3 had oral lichen planus. There was one patient with
oral lichen planus of the tongue. The serum zinc value of
the 66 year old man with a complaint of a taste disorder was
decreased (67 pg/dL).

The distributions of gustatory sensitivity before and after
administration of Aminofeel® are as shown in Figures 2-5.
There was only one patient who was aware of a taste disor-
der before administration of Aminofeel®, but 4 patients
had decreased gustatory sensitivity in the sour taste test,
and 2 had it in the bitter taste test. Sensitivity to the sour
taste was significantly increased 90 days after the adminis-
tration of Aminofeel® (P=0.03, Figure 4). Sensitivity to the
sweet taste was increased 90 days after the administration
of Aminofeel® (P=0.06, Figure 2).
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Figure 2. The effects of sweet tastes after
Sweet taste 00675 administration of Aminofeel®, Sensitivity
p=0. to sweet tastes was increased 90 days
8 i 8 after the administration of Aminofeel®
E 4 X8 B
= =
2 5 1 1 2 1
0 0
0 vvov L m v v v
Taste sensitivity Taste sensitivity
Before After 90 days
(administration of Aminofeel®)
Figure 3. The effects of salty tastes after
Salty taste ~ administration of Aminofeel®.
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o - Figure 4, The effects of sour tastes after
Sour taste administration of Aminofeel®. Sensitivity
' to sour tastes was significantly increased
8 90 days after the administration of
5 6 Aminofeel® (P=0.03).
=
E 4 3
. ] ]
0
L vy v L v v
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, (administration of Aminofeel®)

We analyzed for differences before and after the adminis-
tration of Aminofeel® in AST, ALT, albumin, platelet count
and zinc values. These laboratory data are shown in Table 3.
The serum zinc value was significantly increased (p=0.02).

DiscussION

The number of patients with taste disorders is increasing
[1,12]. It is presumed that approximately 240,000/year re-
ceive medical treatment for taste disorders from otolaryn-
gologists in Japan [1]. Ikeda et al reported, after adminis-
tering questionnaires to 1,559 members of the Japan Society
of Stomato-pharyngology, that the main treatment used was
administration of zinc preparations such as polaprezinc
[1]. One reason for the increased number of patients with
taste disorders is that the elderly population has increased

year after year [13] and it is believed that taste disorders
increase with age.

Taste disorders are symptoms of neurological derangement
for which there are many reasons such as use of numer-
ous drugs, idiopathic factors, zinc deficiency, psychogenic
factors, systemic diseases, etc [5,6,14]. Zinc is essential for
many metabolic and enzymatic functions [15]. A zinc defi-
ciency in man has been found to occur not only as a result
of nutritional factors, but also in various disease states, in-
cluding malabsorption syndromes, acrodermatitis entero-
pathica, Crohn’s disease, alcoholism and liver cirrhosis [15].

We found that sensitivity to tastes and zinc levels are decreased
in patients with HCV-infected liver disease. Some patients had
decreased sensitivity of taste despite the fact that they were
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_ Figure 5. The effects of bitter tastes after
Bitter taste administration of Aminofeel®.
8 8
6
3 6 5 6
E 4 5 4
2 2 — z
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v v v Fnmwv v v
Taste sensitivity Taste sensitivity
Before . Atter 90 days
(administration of Aminofeel®)
Table 3. Laboratory data. CONCLUSIONS
Bef Administration | Aminofeel® is a supplement that improves the sensitivity to
elore of Aminofeele P Value tastes by increasing zinc levels. It also improves insulin re-
sistance in patients with chronic liver disease. It is hoped
AST (/L) 45.1+22.1 44.8+183 NS that this supplement improves the prognosis of liver disease
(mean £5D) - - and the quality of life of these patients.
ALT (1U/L) w
.2+28. 0+25. El .
(mean £5D) 43.2+28.3 44.0+25.9 NS REFERENCES
Alb (g/dL 1, Ikeda M, Aiba T, li;ul A et al: Taste disorders: a survey of the examina-
(mea([‘g+5|))) 3.940.2 4.0£0.2 NS tion methods and. {treatments used in Japan. Acta Otolaryngol, 2005;
- 125: 1203-—10
3 2. Marchesini G, Fabbn A, Bianchi G et al: Zi lementation and
(PLT (/nlnslg) 15.8+£5.3 15.8+£5.8 NS amino acid-nitrogen metabolisml in ;agent;nv:iits}:l];Svanced cirrhggs.
imaan == Hepatology, 1996; 23: 1084-02
Zinc ( g /dL) . | 3. Rodrignez-Moreno F, Gonzilez-Reimers E, Santolaria-Fernandez F et al:
(mean £5D) 84.1+18.0 108.4+23.5 0.0209 Zinc, copper, manganese, and iron in chronic alcoholic liver disease.
= ~ Alcohol, 1997; 14: 39-44

SD - standard deviation; NS — no significance; AST — serum aspartate
aminotransferase; ALT — alamneammotransferase'i\ib albumln,
PLT — platelets.

unaware of their taste disorder. In addition, Aminofeel®, a

BCAA-enriched supplement, improved sensitivity to tastes
and increased zinc levels. Thus, because Aminofeel® con-
tains zinc, it is a useful therapeutic agent for taste disorders.
Hayashi et al reported that combination treatment with BCAA
and zinc supplements in cirrhotic liver patients with hypoal-
buminemia or hypozincemia showed significantly higher ef-
ficacy in correcting amino acid imbalances and significantly
greater ability to metabolize ammonia than when BCAA was
given alone during the 6 months of the study period [16].
There is a report that zinc only treatment did not improve
taste disorder in liver cirrhosis [17]. Combination treatment
with BCAA and zinc may be useful for improvement of gusta-
tory sensibility, although it is not clear that whether the com-
bination treatment is more effective for sensitivity to tastes in
patients with liver diseases than zinc only or not.

Several studies and our previous reports suggest that HCV
infection antedates insulin resistance [18,19], and that insu-
lin resistance is associated with extrahepatic manifestations
such as lichen planus [20,21]. We have already reported that
Aminofeel® improved insulin resistance and B cell function
in male patients with chronic liver disease [10]. A post-mar-
keting surveillance study of Aminofeel® confirmed the use-
fulness of this supplement (data not shown).
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interferon therapy for HCV-infected patients
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Abstract

patients.

will hold discussions to generate cooperation.

Background: There has been little discussion about the importance of oral management and interferon (IFN)
therapy, although management of the side effects of therapy for chronic hepatitis C has been documented. This
study determined whether dental problems delayed the initiation of IFN therapy for hepatitis C virus (HCV)-infected

Results: We analyzed 570 HCV-infected patients who were admitted to our hospital from December 2003 to June
2010 for treatment consisting of pegylated IFN (Peg-IFN) monotherapy or Peg-IFN/ribavirin combination therapy.
The group comprised 274 men and 296 women with a mean age 57.2 years. Of the 570 patients, six could not
commence Peg-IFN therapy, despite their admission, because of dental problems such as periodontitis, pupitis, and
pericoronitis. The ages of six whose dental problems delayed the initiation of Peg-IFN ranged from 25 to 67 years,
with a mean age of 47.3 + 15.2 years. IFN therapy was deferred for 61.3 + 47.7 days. Among the six subjects for
whom IFN treatment was delayed, only one had a salivary flow that was lower than the normal value.

Conclusions: Treatment of dental infections is required before IFN therapy for HCV infection can be started. To
increase the depth of understanding of oral health care, it is hoped that dentists and medical specialists in all areas

Background

In Japan, hepatocellular carcinoma (HCC) is the fourth
leading cause of death in males and the sixth in females
according to a recent survey. The incidence of HCC has
increased in Japan throughout the past several decades
[1]. Hepatitis C virus (HCV) is the major cause of HCC
in Japan, with 70% of cases being HCV-related. It is
assumed that between one and two million Japanese
people are chronically infected with HCV [1].

Interferon (IFN) therapy for chronic hepatitis C is the
only treatment for completely eliminating the virus.
Combination therapy with pegylated IFN (Peg-IEN) and
ribavirin has been recommended widely as the first
choice for chronic hepatitis C patients with high viral
loads. The sustained virological response (SVR) rate
after 48 weeks of treatment at a standard dose is
approximately 40 to 50% [2-5]. It has been shown that
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IFN therapy decreases the rate of development of HCC
and improves the long-term prognosis [6-9].

Although IFN therapy has therapeutic benefits, the
treatment produces a number of well-described side
effects that are dominated by fatigue, influenza-like syn-
drome and neuropsychiatric symptoms [2-5,10-12] and
management of such side effects is required during ther-
apy. Among the side effects in a Japanese Phase III trial of
Peg-IFN alfa-2a/alfa-2b and ribavirin, dental problems
have been documented in patients with chronic hepatitis
C. Meanwhile, it has been reported that hepatitis C
infected patients have significant oral health needs [13-16]
and that experience of dental caries is significantly worse
for HCV-infected patients than patients in general [13].

Therefore, in the present study, we determined
whether dental problems delayed the initiation of IFN
therapy for HCV-infected patients.

Methods

Patients

A total of 570 HCV-infected patients who admitted to
the Kurume University Hospital from December 2003

© 2010 Nagao and Sata; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http//creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.
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to June 2010 for treatment with Peg-IFN monother-
apy or Peg-IFN/ribavirin combination therapy were
studied (Table 1). The 570 patients were 274 men
and 296 women with a mean age of 57.2 + 11.6 years.
They were consulted by one oral surgeon for each
patient about presence of oral infection before com-
mencing IFN treatment. All HCV-infected patients
treated with IFN therapy at our hospital were
required to undergo hospitalization for two weeks for
therapeutic management and education about liver
diseases.

We determined whether dental problems delayed the
initiation of IFN therapy for these patients. Patients who
underwent Peg-IFN therapy during dental treatment
were excluded. Informed consent was obtained from all
patients after the purpose and methods of the study
were explained.

Table 1 Characteristics of 570 patients

Page 2 of 5

Salivary flow

We used a simple and low-cost test for xerostomia
detection, which requires chewing on a piece of gauze
for 2 min. The results from 531 of 570 patients were
quantified using the Saxon test. A salivary flow rate
< 2 g/2 min was judged as decreased salivary secretion.

Serological assays

Serum samples were examined for the presence or
absence of markers of HCV and HBV infection. The
HCV RNA level before IFN therapy was analyzed by
quantitative PCR assay (COBAS AMPLICOR HCV
MONITOR v 2.0 Test, COBAS AmpliPrep/COBAS Tag-
Man HCV Test, Roche Molecular Systems, New Jersey,
US) [17,18]. HCV genotype was determined by polymer-
ase chain reaction assay, using a mixture of primers for
the subtype, as reported previously [19].

Men/Women 274/296

Age (mean + SD) years 572+ 116

Liver disease AH-C 1 (0.2%)
CH-C 47 (82.6%)
CH-(B+C) 3 (0.5%)
CH-C and post HCC treatment 20 (3.5%)
LCC 45 (7.9%)
LC-C and post HCC treatment 30 (5.3%)

Peg-IFN therapy Peg-IFN alfa-2a monotherapy 104 (18.2%)
Peg-IFN alfa-2a monotherapy and trial 1 (0.2%)
Peg-IFN alfa-2a/RBA 14 (2.5%)
Peg-IFN alfa-2a/RBA and trial 5 (0.9%)
Peg-IFN alfa-2b/RBA 438 (76.8%)
Peg-IFN alfa-2b/RBA—Peg-IFN alfa-2a monotherapy 4 (0.7%)
Peg-IFN alfa-2b/RBA—Peg-IFN alfa-2a monotherapy—Peg-IFN alfa-2a/RBA 1 (0.2%)
Peg-IFN alfa-2b/RBA—Peg-IFN alfa-2a monotherapy—>Peg-IFN alfa-2b/RBA 1 (0.2%)
Peg-IFN alfa-2b/RBA—Peg-IFN alfa-2a/RBA 2 (0.4%)

HCV genotype la 2 (0.4%)
laor b 1 (0.2%)
1b 401 (70.4%)
2a 121 (21.2%)
2b 24 (4.2%)
3a 1 (0.2%)
combination (1a and 1b) 1 (0.2%)
combination (1b and 2b) 1 (0.2%)
combination (1b and 3a) 1 (0.2%)
combination (2a and 2b) 2 (0.4%)
indeterminable 3 (0.5%)
untested 12 (2.1%)

CH-C: chronic hepatitis C, CH-(B+C): chronic hepatitis B and C, LC-C: liver cirrhosis, HCC: hepatocelular carcinoma, Peg-IFN: pegylated interferon, RBV: ribavirin
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Therapeutic response was judged after IFN therapy as:
SVR - normalization of alanine aminotranferase (ALT)
levels and HCV RNA negative for six months or more
after treatment; transient response (TR) - normalization
of ALT levels and undetectable HCV RNA during IFN
treatment but HCV RNA-positive after IFN treatment;
non-responder (NR) - neither normal nor negative
results for six months or more.

As shown in Table 1, chronic hepatitis C with HCV
genotype 1b was the most common. Patients with geno-
types 2a/2b underwent Peg-IFN monotherapy and those
with genotypes la/1b, a combination of Peg-IFN and
ribavirn.

Results

Dental problems delayed the initiation of IFN therapy

Of 570 patients with HCV-related liver diseases, we
documented six whose dental problems delayed the
initiation of Peg-IFN therapy. Their ages ranged from

Page 3 of 5

25 to 67 years, with a mean age of 47.3 + 15.2 years.
There were two men and four women (Table 2). These
six patients could not commence IFN therapy, despite
their admission for this treatment, and their therapy was
deferred for 61.3 + 47.7 days. Patient no. 1 had an acute
odontogenic periostitis, resulting from periapical inflam-
mation of endodontic origin. This was treated success-
fully by nonsurgical endodontics and administration of
antibiotics. Patient no. 2 had an acute alveolar abscess,
resulting from periodontal disease. His four molars were
extracted after local anti-inflammation treatment.
Patient no. 3 had a periapical periodontitis of the right
mandibular second molar. The molar was extracted.
Patient no. 4 had multiple dental problems with pain.
After extirpation of dental pulps and extraction of teeth,
she received IFN treatment. Patient no. 5 had apical per-
iodontitis with gingival abscess, consequently her teeth
were endodontically treated. Patient no. 6 had trismus
and painful swallowing caused by pericoronitis of her

Table 2 Characteristics of six patients whose dental problems delayed the initiation of IFN therapy

No. Age Sex Liver HCV RNA HCV Dental problems that delayed the Period to Underlying IFN Effect of
Disease genotype initiation of Peg-IFN therapy onset of IFN  disease therapy IFN
treatment treatment
after dental
therapy (days)
1 50 F CH-C 980 klU/ml 1b #1. Acute periostitis of the right 49 Gallbladder polyp Peg-IFN TR
maxilla, #2. Periapical periodontitis alfa-2b/
of the right maxillary first molar RBA
2 67 M CH-C 3940 klU/ 1b #1. Acute alveolar abscess of 105 Gastric ulcer Peg-IFN  NR
ml bilateral mandibular molars, #2. alfa-2b/
Periodontal diseases of the right RBA
mandibular first and second molars,
the left mandibular first molar, and
the left maxilla first and second
molars
3 36 M CH-C  over 500 1b Periapical periodontitis of the right 4 None Peg-IFN  SVR
kIU/ml mandibular second molar alfa-2b/
RBA
4 47 F CH-C 43 KIU/ml 2a #1. Pulpitis of the right maxillary first 97 Hypertension, Peg-IFN  SVR
premolar, the left maxillary second Adjustment alfa-2a
premolar, and the right mandibular disorder,
second premolar, #2. Tooth stumps Gallstone
of the left maxillary canine and
second premolar, and the right
mandibular first premolar, #3. Dental
caries of the right maxillary lateral
incisor
5 5 F LC-C 471 KIU/ml 2a #1. Periapical periodontitis and 105 Depression, Peg-IFN  SVR
gingival abscess of the right Hypertension, alfa-2b/
mandibular lateral incisor, #2. Dental Osteoarthritis of ~ RBA
caries of bilateral mandibular central the spine,
incisors Esophageal
varices
6 25 F CH-C 6.2 loglu/ b #1. Pericoronitis of the right 8 None Peg-IFN  SVR
mL mandibular wisdom tooth, #2. alfa-2b/
Horizontal impacted wisdom teeth RBA

of bilateral mandibles

CH-C: chronic hepatitis C, LC-C: liver cirrhosis, Peg-IFN: pegylated interferon, RBV: ribavirin,
TR: transient biochemical responders, NR: nonresponder, SVR: sustained virological response
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