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Factors associated with adherence to combination therapy

Table 2. Multivariate logistic regression analysis of the factors associated with achievement of 80% adherence

Analysis Univariate Multivariate

Variable RR (95% CI) P RR (95% CI) P

Sex (male vs. female) 2.52(1.63-3.89) < 0.001 2.01(1.07-3.79) 0.030

Age (< 55 vs. =55 years) 2.24(1.46-3.42) < 0.001 2.38(1.49-3.80) < 0.001

Weight (=60 vs. < 60kg) 2.00(1.31-3.05) 0.001 1.09 (0.63-1.89) 0.757

BMI (kg/mz) 1.11(0.73-1.69) 0.640

Genotype (2 vs. 1) 1.52 (0.96-2.41) 0.072 1.84(1.10-3.09) 0.021

HCV RNA (< 100 vs. > 100 kiU/ml) 0.49 (0.18-1.34) 0.164

White blood cell count (>5000 vs. < 5000/ml) 1.16 (0.77-1.75) 0.485

Haemoglobin (=14 vs. < 14g/dh) 2.34(1.52-3.62) < 0.001 1.50 (0.85-2.64) 0.161

Platelet count (=15 vs. < 15 x 10%ml) 0.86 (0.57-1.29) 0.460

IFN/weight (< 0.13 vs. >0.13 MU/kg) 2.24(1.47-3.41) < 0.001 2.42(1.52-3.85) < 0.001

Ribavirinfweight (< 11 vs. > 11 mg/kg) 1.12(0.75-1.81) 0.496

Treatment experience (retreatment vs. naive) 1.85 (1.20-2.83) 0.005 1.86(1.15-3.01) 0.012

Treatment centre (> 15 cases/year centre vs. 1.59(1.05-2.41) 0.030 1.65 (1.04-2.64) 0.035
< 15 cases/year centre)

Physician’s experience (=19 vs. < 19 years) 1.57(1.03-2.41) 0.038 1.54(0.96-2.48) 0.074

BMI, body mass index; Cl, confidence interval; HCV, hepatitis C virus; IFN, interferon; MU, million units; RR, relative risk.
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Fig. 4. Comparison of the sustained virological response (SVR) rate according to the hepatitis C virus status and patient groups. The SVR rate in
the retreatment and the naive groups (a) and in the > 15 cases/year centre group and the < 15 cases/year centre group (b) among genotype 1
and high viral load (> 100 kiU/ml) and in the retreatment and the naive groups (c) and in the > 15 cases/year centre group and the < 15 cases/
year centre group (d) among other than genotype 1 and high viral load were compared. There was no significant difference of the SVR rate
between the retreatment group and the naive group not only in genotype 1 and high viral load but also in others. There was also no significant
difference of the SVR rate between the > 15 casesfyear centre group and the < 15 cases/year centre group.

All the SVR rates in the present study were low because IFN
therapy was limited to a period of up to 24 weeks, irrespective
of genotype, as described previously. The SVR rates in the
retreatment and the >15cases/year centre groups were ex-
pected to be excellent in this study because adherence to therapy
was better in these groups than those in the naive and the
< 15 cases/year centre groups respectively. However, this was
not the case. In the genotype 1 and high viral load group, the
SVR rate of the retreatment group was almost equal to that of

the naive group. Furthermore, the SVR rate of the retreatment
group tended to be lower than that of the naive group (Fig, 4).
It has been demonstrated that patients with retreatment gen-
erally respond poorly to IFN therapy and/or are difficult to treat
(2, 15, 24, 25) and, thus, these patients should have back-
grounds that cannot be estimated simply by parameters of
clinical characteristics at baseline. Thus, the SVR rate in the
retreatment group should have been essentially lower than that
in the naive group. Similarly, the SVR rate in the > 15 cases/year
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Table 3. Multivariate logistic regression analysis of the factors associated with a sustained virclogical response

Analysis
Variable

Univariate
RR (95% Cl)

Sex (male vs, female)
Age (< 55 vs. =55 years)
Weight (=60 vs. < 60kg)
BMI (< 24 vs. =24 kg/m?)
Genotype (2vs. 1)
HCV RNA (< 100 vs. > 100 kiU/ml)
White blood cell count (=5000vs. < 5000/mi)
Haemoglobin (= 14 vs. < 14g/dl)
Platelet count (=15 vs. < 15 x 104/ml)
IFN/weight (< 0.13 vs. =0.13 MU/kg)
Ribavirin/weight (< 11 vs. > 11 mg/kg)
Treatment experience (naive vs. retreatment)
Treatment centre (> 15 cases/year centre vs.

< 15 casesfyear centre)
Physician’s experience (=19 vs. < 19 years)
80% adherence (achievement vs. nonachievement)

1.52 (0.96-2.40)
1.37(0.89-2.12)
1.10(0.71-1.71)
1.05(0.68-1.63)
17.49(9.97-30.69)
10.01 (2.82-35.56)
1.11(0.72-1.72)
1.27(0.80-1.99)
1.34(0.87-2.07)
1.40(0.91-2.17)
1.42(0.90-2.23)
1.65 (1.05-2.61)
1.09 (0.70-1.68)

1.33(0.85-2.07)
2.29(1.46-3.50)

Multivariate
P RR (95% Ci) P
0.076 1.89 (0.98-3.63) 0.057
0.158
0.666
0.826
< 0.001 24.23(12.73-46.10) < 0.001
< 0.001 27.79(6.92-111.56) < 0.001
0.627
0.309
0.189
0.127
0.135
0.032 1.40(0.75-2.60) 0.295
0.712
0.210
0.003 2.87(1.53-5.39) 0.001

BMI, body mass index; Cl, confidence interval; HCV, hepatitis C virus; IFN, interferon; MU, million units; RR, relative risk.

centre was not significantly different from that in the
< 15 cases/year centre. The patient’s mean age was almost 2
years higher and the creatinine clearance was significantly lower
in the > 15 cases/year centre than in the < 15 cases/year centre.
Thus, the patients in the > 15 cases/year centre were supposed
to be more difficult to treat than those in the < 15 cases/year
centre and should otherwise have shown lower response rates.

The present study was not a controlled trial but a prospective
study of patients treated in clinical practice at multiple institu-
tions. Thus, patients in this study had a heterogeneous back-
ground. In controlled trials, patients are strictly selected so that
compliance could be maximized. Thus, adverse events may be
low in frequency. Unfortunately, the strict selection of patients
as a treatment candidate is not applicable to clinical practice (2,
26-28). Also, patients are not always permitted to choose the
treatment centre. Therefore, the physician’s skill in selecting
patients and managing adverse events as well as the patient’s
motivation may have an impact on the adherence to the
combination therapy. In the present study, the virological
response {nonresponse or relapse) to the first course in the
retreated patients and the fibrosis stage, which are the major
determinants of SVR, were unfortunately not available in all the
patients. This information may further clarify the importance
of adherence and patients’ motivation. The present study
suggested the importance of patients’ motivation, although this
had not been directly measured. Patient’s motivational stage
could be assessed. This could help the physician in giving
appropriate advice, using motivational interviewing techni-
ques, to improve treatment adherence, Finally, the combination
therapy used in this study was based on standard IFN but not
the pegylated one. Further studies with a larger number of
patients treated with a combination therapy with standard IFN
or pegylated IFN plus ribavirin are warranted to confirm and
extend our findings.

In conclusion, the present data suggested that patient’s motiva-
tion and physician’s treatment experience, together with patient
age, gender and dose of IFN per weight, were important for better
adherence to combination therapy in patients with chronic
hepatitis C. Therefore, selection of patients, who had previous
treatment and were still motivated, and treatment by experienced
physicians may be important for better treatment results.
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Aim: Antinuclear antibodies (ANA) are the main serologic
markers of type 1 autocimmune hepatitis (AlH); however
20-30% of patients are negative for ANA. We assessed the
clinical features of ANA-negative patients.

Methods: A retrospective analysis was performed of 176
patients with type 1 AlH (153 females, median age 55 years}.
A diagnosis of AIlH was made based on the revised scoring
system proposed by the International Autoimmune Hepatitis
Group. ANA titers were measured using a standard indirect
immunofluorescence technique.

Results: Thirty-eight patients (22%) had low titers of ANA
(1:40 or 1:80), and 114 (65%) had high titers (= 1:160). Of 24
ANA-negative patients, 15 were positive for smooth muscle
antibodies (SMA). Three of nine both ANA- and SMA-negative
patients developed ANA during follow-up. The other six
were diagnosed based on histological characteristics. Thir-
teen ANA-negative patients relapsed after the normalization

of serum alanine aminotransferase (ALT} levels. ANA-negative
patients more frequently showed acute presentation and, at
presentation, had lower serum immunoglobulin G levels,
higher serum levels of bilirubin and transaminase, and higher
frequencies of histological acute hepatitis and zone 3 necro-
sis than those with high titers. However, the frequency of
advanced stage of fibrosis was similar. The response to corti-
costeroids was not different among the three groups.

Conclusions: ANA-negative type 1 AlH shows acute-onset
more frequently but may include not only acute autoimmune
hepatitis, but also acute exacerbation of inactive chronic
disease. Regarding the diagnosis of ANA-negative AlH, the
determination of ANA during follow-up and the response to
immunosuppressive treatment may be helpful.

Key words: acute hepatitis, antinuclear antibody,
autoimmune hepatitis, immunoglobulin G

INTRODUCTION

UTOIMMUNE HEPATTTIS (AIH), first reported by
Waldenstrém in 1950," is a chronic and progressive
disease of unknown cause which is characterized by
histological interface hepatitis, hypergammaglobuline-
mia and circulating autoantibodies.? Antinuclear anti-
bodies (ANA) and smooth muscle antibodies (SMA) are
the main serologic markers of type 1 AIH.
The diagnosis of AIH is based on characteristic clini-
cal, biochemical and histological findings. It is impor-
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tant to distinguish the disease from other forms of
chronic hepatitis. Recently, the revised scoring system
proposed by the International Autoimmune Hepatitis
Group (IAIHG) has been applied as a useful diagnostic
tool in clinical practice.® The sensitivity and specificity of
this scoring system are more than 90%, and the diagno-
sis of AIH based on this system is reliable.*’

However, type 1 AIH diagnosed based on this scoring
system includes unusual cases that do not show typical
features. Some such cases involve patients found to be
negative for autoantibodies. However, ANA is negative
in 20-30% of patients with type 1 AIH,* so ANA-
negative patients are not rare.

A few reports have indicated the relations between
ANA and clinical features in patients with type 1 ATH.
Czaja et al.’ reported that patients with serum ANA
titers of 1:160 or higher at presentation have higher
serum levels of immunoglobulin G (IgG) than those
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with ANA titers of 1:40-1:80, although these patients
are similar in age, gender, serum transaminase levels
and histological activity. Furthermore, ANA-positive
patients have human leukocyte antigen (HLA) DR4
more frequently and have a lower frequency of liver
transplantation than ANA-negative patients, while ANA
patterns of indirect immunofluorescence (IIF) have no
practical clinical implications.!' However, the clinical
features of ANA-negative AIH have yet to be fully eluci-
dated. The aim of this study is to assess the clinical
features of ANA-negative AIH.

METHODS

RETROSPECTIVE ANALYSIS was performed on
176 patients with type 1 AIH (153 females, 23
males, median age 55 years) admitted to the Okayama
University Hospital or six affiliated hospitals between
March 1989 and April 2008. All patients were seronega-
tive for hepatitis B surface antigen, anti-hepatitis C virus
antibody, hepatitis C virus RNA (as determined via
polymerase chain reaction after reverse transcription),
and anti-mitochondrial antibody and underwent liver
biopsy. A diagnosis of AIH was made according to the
revised scoring system proposed by IATHG.> A definite
diagnosis of AIH based on this revised scoring system
required a pretreatment score exceeding 15, while a
probable diagnosis required a score of between 10 and
15. Patients with an overlapping syndrome or a coexist-
ent disease (for example, primary biliary cirrhosis,
primary sclerosing cholangitis, non-alcoholic fatty liver
disease or alcohol-induced liver injury) were excluded
from this analysis.

An acute presentation was defined by the presence of
acute onset of symptoms (for example, jaundice and/or
fatigue and/or anorexia) in conjunction with bilirubin
2 5mg/dL andfor serum alanine aminotransferase
(ALT) levels higher than tenfold the upper normal limit.

Liver biopsy was performed with a Vim-Silverman
needle (14-G) under laparoscopy, or with a 17-G needle
under ultrasonography guidance, before or just after the
treatment was commenced. Liver biopsy specimens
were evaluated by two pathologists and diagnosed as
acute or chronic hepatitis. A diagnosis of acute hepatitis
was made on the basis of the presence of histologically
predominant zone 3 necrosis with minimal lympho-
cytic and plasma cell infiltration into portal tracts, in the
absence of interface hepatitis or portal fibrosis. Liver
biopsy specimens diagnosed as chronic hepatitis under-
went histological staging based on the classification of
Desmet et al.'?

© 2008 The Japan Society of Hepatology
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The standard initial treatment was prednisolone
monotherapy (30-40 mg/day) or a combination of
prednisolone {20-40 mg/day) and azathioprine (50-
100 mg/day). In patients with histological low-grade
inflammatory activity, the initial treatment was low-
dose prednisolone (20 mg/day). Elderly patients with
histological low-grade inflammatory activity and
comorbidities such as osteoporosis and/or diabetes
were treated with ursodeoxycholic acid (300-600 mg/
day) or a combination of lower doses of prednisolone
(<20 mg/day) and ursodeoxycholic acid. An initial
treatment was defined as any therapy that was started
within 3 months after the diagnosis of AIH. The treat-
ment was continued until the normalization of serum
ALT levels.

Patients were divided into three groups according to
serum ANA titers at presentation. The ANA titers were
measured using a standard IIF technique with HEp-2
cells. The ANA titers were < 1:40 in group A, 1:40 or 1:80
in group B and = 1:160 in group C. SMA was assayed by
the IIF technique using rat kidney and stomach cells. A
serum titer of 1:40 or greater was positive for ANA or
SMA. Antibodies to liver/kidney microsome type 1
(anti-LKM-1) were measured using an enzyme-linked
immunosorbent assay using recombinant cytochrome
P4502D6 as the antigen, and a serum value of 50.0
index or greater was positive.

To compare the clinicopathological characteristics at
presentation among the three groups, we analyzed
gender, age and pretreatment score based on the revised
scoring system, frequency of acute presentation, concur-
rent autoimmune disease, laboratory data (bilirubin,
aspartate aminotransferase [AST], ALT, alkaline phos-
phatase [ALP], albumin, IgG, SMA titer, HLA DR4) and
histological features (staging of fibrosis, rosetting of
liver cells, zone 3 necrosis).

Statistics

Statistical analysis was performed using the SPSS sta-
tistical program (release 11.0.1 J; SPSS, Chicago, IL,
USA).

Continuous variables were expressed as medians and
ranges. The Mann-Whitney U-test was used to evaluate
differences in the continuous variables between two
groups, and the Kruskal-Wallis U-test was used among
three groups. Dichotomous variables were compared by
the x?-test. Correlations between two variables were cal-
culated using Pearson correlation tests. Cumulative
incidental rates were estimated using the log-rank test.
P-values of less than 0.05 were considered significant.

— 657 —



Hepatology Research 2009; 39: 241-246

RESULTS

Clinical features of 176 patients with
type 1 AIH

ASED ON THE revised scoring system proposed

by IAIHG,® the median pretreatment score of 176
patients was 18 (10-23). One hundred and thirty-six
patients (77%) had definite AIH and 40 (23%) had
probable AIH. Fifty-three patients (30%) showed acute
presentation. Forty-two patients (26%) had concurrent
autoimmune diseases: 18 had autoimmune thyroiditis,
four had Sjogren’s syndrome, three each had systemic
lupus erythematosus, Graves' disease and ulcerative
colitis, two each had autoimmune hemolytic anemia,
idiopathic thrombocytopenic purpura, progressive
systemic sclerosis and rheumatoid arthritis, one each
had both autoimmune thyroiditis and autoimmune
hemolytic anemia, both systemic lupus erythematosus
and Sjdgren’s syndrome, and both autoimmune thy-
roiditis and Sjogren’s syndrome.

Twenty-four patients (13%) were negative for ANA
(< 1:40) (group A). Thirty-eight patients (22%) were
positive for ANA titers of 1:40 or 1:80 (group B) and 114
(65%) for ANA titers of 21:160 (group C). Seventy-
seven of 122 patients (63%) who were screened for
SMA were positive (= 1:40). A correlation was shown
between serum ANA titers and serum IgG levels (corre-
lation coefficient =0.17, P=0.03).

Sixty of 87 patients (69%) screened for HLA DR status
had DR4. Of 27 patients negative for DR4, nine had
DR2, nine had DR9, eight had DR8 and five had DR15.

Histological acute hepatitis and cirrhosis were shown
in 10 patients (6%) and 18 patients (10%), respectively.
Rosetting of liver cells and zone 3 necrosis were shown
in 49 patients (28%) and 53 patients (30%), respec-
tively. Patients with acute presentation showed zone 3
necrosis more frequently than the others (53% versus
20%, P < 0.0001). In the 53 patients with acute presen-
tation, zone 3 necrosis was more frequent in the 10
patients with acute hepatitis than in others (100%
versus 42%; P =0.0009). However, there was no differ-
ence in the frequency of rosetting of liver cells between
those with acute presentation and others (36% versus
24%, P=0.12).

As an initial medical treatment, 114 patients (65%)
were treated with prednisolone (>20 mg/day), 21
(12%) with low-dose prednisolone (20 mg/day) and 41
(23%) with ursodeoxycholic acid (300-600 mg/day)
or a combination of lower doses of prednisolone
(<20 mgfday) and ursodeoxycholic acid. Of 135
patients treated with prednisolone >20 mg/day, 15

ANA-negative ATH 243

(11%) were transferred to other hospitals without
follow-up. Of the remaining 120 patients (18 in groups
A, 26 in group B, 76 in group C), 107 {89%) achieved
the normalization of serum ALT levels within 6 months
after the introduction of corticosteroid treatment.

ANA-negative AlH

Of 24 ANA-negative patients, 15 were positive for SMA.
Three of nine SMA-negative patients developed ANA
during follow-up. The other six who were negative for
anti-LKM-1 were diagnosed as AIH based on histologi-
cal features (interface hepatitis and portal plasma cells
infiltration) and clinical course (relapse after the nor-
malization of serum ALT levels). In terms of the histo-
logical staging of the six patients, one was classified as
acute hepatitis and relapsed after the normalization of
serum ALT levels. Of the remaining five patients with
histological chronic hepatitis, one each was classified as
F1, F3 and F4, and two as F2.

Of the 18 patients treated with prednisolone = 20 mg/
day as an initial medical treatment, 16 achieved normal-
ization of serum ALT levels within 6 months after the
introduction of the initial treatment, and the two who
developed ANA during follow-up had a higher cumula-
tive incidental rate of the normalization of serum ALT
levels within 6 months after the introduction of the
initial treatment than the remaining 16 patients (100%
versus 87%; log-rank test. P=0.01). However, 13
patients, of whom five were positive for neither ANA nor
SMA, relapsed after the normalization of serum ALT
levels.

Comparison of clinical features according to
serum ANA titers

Pretreatment scores according to the revised scoring
system® were higher in group C than in group A and
group B, and definite diagnosis was more frequent in
group C and group B than in group A. Acute presenta-
tion was more frequently shown in group A and group B
than in group C. There were no differences in gender,
age, frequency of concurrent autoimmune diseases and
HLA DR status among the three groups (Table 1).

Serum bilirubin levels were higher in group A than in
group C. Serum levels of AST and ALT were higher in
group A and group B than in group C. Serum IgG levels
were higher in group C than in group A and group B
(Table 1).

Histological acute hepatitis and zone 3 necrosis were
more frequently shown in group A than in group C
(Table 2). Advanced stage of fibrosis (F3 + F4) was simi-
larly shown among the three groups (P = 0.43).

© 2008 The Japan Society of Hepatology
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Table 1 Clinical characteristics of three groups with type 1 autoimmune hepatitis

Group A (n=24)

Group B (n=38) Group C (n=114) r

Gender (female), n (%) 22 (92) 33 (87) 99 (87) 0.44
Age (year) 50 (16-77) 52 (18-78) 58 (16-79) 0.20
International diagnostic criteria for the diagnosis of autoimmune hepatitis
Pre-treatment score 15 (11-21) 17 (10-21) 18 (10-23) 0.0007
Definite diagnosis, n (%) 11 (46) 29 (76) 96 (84) 0.0002
Acute presentation, n (%) 11 (46) 16 (42) 26 (23) 0.01
Concurrent autoimmune disease, n (%) 5 (21) 7 (18) 30 (26) 0.57
Bilirubin, mg/dL 1.4 (0.4-24.3) 1.1 (0.3-25.8) 0.9 (0.3-29.2) 0.05
AST, IU/L 416 (40-1690) 233 (33-1716) 139 (28-2330) 0.04
ALT, TU/L 424 (23-2162) 348 (52-2132) 161 (25-1820) 0.007
ALP, x ULN 1.0 (0.5-2.3) 1.0 (0.2-3.3) 1.1 (0.4-5.1) 0.73
Albumin, g/dL 3.8 (2.3-4.7) 4.0 (2.7-5.1) 3.8 (2.1-4.8) 0.16
IgG, mg/dL 2163 (724-3602) 2394 (1170-4200) 2625 (1085-6562)  0.009
SMA, n (%)
> 1:40 15/21 (71) 19/29 (66) 43/72 (60) 0.59
> 1:160 6/21 (29) 8/29 (28) 24/72 (33) 0.82
HLA DR4, n (%) 9/14 (64) 17/20 (85) 34/53 (64) 0.21
Corticosteroid treatment (prednisolone 2 20 mg/day)
Normalization of serum ALT levels within ~ 16/18 (89) 24/26 (92) 67/76 (88) 0.69
6 months, n (%)
Relapse after the normalization of serum 11/18 (61) 15/26 (58) 34/76 (45) 0.31

ALT levels, n (%)

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; HLA, human leukocyte antigen; SMA,

smooth muscle antibodies; ULN, upper limit of normal.

The cumulative incidental rate of the normalization
of serum ALT levels within 6 months after the introduc-
tion of corticosteroid treatment was 89% in group A,
92% in group B and 88% in group C (log-rank test,
P =0.69). However, the relapse rate was 61% in group

Table 2 Histological findings of three groups with type 1
autoimmune hepatitis

GroupA GroupB GroupC P
(n=24) (n=38) (n=114)
Staging, n (%)
Acute hepatitis 4 (17) 3 (8) 3 (3) 0.02

Chronic hepatitis

F1 4 (17) 13 (34) 34 (30)
F2 7 (29) 12 (32) 34 (30)
F3 5 (21) 9 (24) 30 (26)
F4 4 (17)  1(3) 13 (11)

Rosetting of liver 11 (29) 32 (28) 0.94
cells, n (%)
Zone 3 necrosis, 11 (46)

n (%)

6 (25)

14 (37) 27 (24) 0.05

© 2008 The Japan Society of Hepatology

A, 58% in group B and 45% in group C, respectively
(P=0.31).

DISCUSSION

N THIS STUDY, ANA-negative patients more fre-

quently showed acute presentation, histological acute
hepatitis and zone 3 necrosis than those with high titers
of ANA (= 1:160). Also, as described in the previous
report,'® zone 3 necrosis was more frequently shown in
ANA-negative patients than in ANA-positive patients
(57% versus 12%, P <0.0001). Zone 3 necrosis was
associated with early-stage fibrosis and 20% of patients
with zone 3 necrosis showed histological acute hepati-
tis.” However, in this study, 38% of ANA-negative
patients showed advanced stage of fibrosis (F3 + F4).
Czaja et al.'® reported that 68% of ANA-positive patients
lost their antibody during corticosteroid treatment, and
the loss of ANA was associated with improvements
in hypergammaglobulinemia and histological necroin-
flammatory activity. They also reported that some
patients who lost their ANA had recurrent positivity for
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ANA during relapse. Thus, we consider that ANA-
negative type 1 AIH may include not only acute AIH, but
also acute exacerbation of inactive chronic disease.

In this study, ANA-negative patients had lower serum
1gG levels at presentation than those with high titers of
ANA. In the report by Abe etal,’ serum IgG levels
increased as histological staging advanced. Furthermore,
Montano-Loza et al.'® reported that serum IgG levels
had predictive value for relapse after drug withdrawal. In
contrast, in some patients, ANA commonly disappear
and reappear in association with their clinical events.'
Thus, serum IgG and ANA may be associated with the
pathogenesis of ATH. Although the pathogenic mecha-
nisms of AIH have been uncertain, both cell-mediated
and antibody-dependent pathways are reported to be
involved.' In patients with ANA negativity and low
serum IgG levels, a cell-mediated pathway may be
predominant.

Czaja et al.' reported that ANA was detected in 60%
of initially ANA-negative patients during follow-up. In
this study, three ANA-negative patients developed ANA
during follow-up. Of the three patients, one showed
histological acute hepatitis in the absence of interface
hepatitis, and the diagnosis of AIH could not be made at
presentation. She was treated with 40 mg/day of pred-
nisolone and achieved the normalization of serum ALT
levels. She developed ANA 37.6 months after the intro-
duction of the treatment. Of the other two patients, the
one with histological staging F2 showed acute presenta-
tion, while the other with histological staging F4 did
not. The former, who was treated with 30 mg/day of
prednisolone and achieved the normalization of serum
ALT levels, developed ANA 5.1 months after the intro-
duction of the treatment. The latter, who was followed
up without any treatment, developed ANA 12.7 months
after the diagnosis. Thus, the determination of ANA
during follow-up was useful for the diagnosis of AIH.
However, in this study, five patients with neither ANA
nor SMA relapsed after the normalization of serum ALT
levels as a result of the initial treatment. In the IATHG
report, the response to immunosuppressive treatment,
especially relapse after an initial response, is affirmed to
be a characteristic of AIH. The determination of ANA
during follow-up and the response to immunosuppres-
sive treatment may be helpful to extend the diagnosis of
AIH in ANA-negative patients.

The diagnosis of ANA-negative AIH should be made
carefully. The cause of AITH has not been fully eluci-
dated, and the diagnosis of AIH importantly requires the
exclusion of other conditions resembling AIH. Viral
infections, alcohol-induced liver injury, primary biliary
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cirrhosis, primary sclerosing cholangitis and non-
alcoholic fatty liver disease can be diagnosed almost
solely using laboratory and histological examinations.
In contrast, the exclusion of drug-induced liver injury
based on laboratory and histological examinations
may be difficult. Furthermore, several drugs (infliximab,
minocycline, atorvastatin, hepatitis A vaccine) have
been reported to be triggers for AIH."-*° It is affirmed
that the recent use of known hepatotoxic drugs should
not be excluded®* Thus, in order to exclude drug-
induced liver injury, consideration of the relationship
between the use of drugs and the clinical course is
important.

AIH is usually classified into type 1 and type 2.7 Type
2 patients are positive for anti-LKM-1 and are almost
always young females with severe disease. In Japan, the
frequency of type 2 is extremely low.”! In this study, the
six patients who were negative for both ANA and SMA
during clinical course were also negative for anti-LKM-1.
Furthermore, all of them were more than 40 years old at
presentation and readily achieved the normalization of
serum ALT levels after the introduction of treatment.
Thus, we regarded them as type 1 AIH.

The detection of ANA has been important in the diag-
nosis of AIH, and various diagnostic criteria include
ANA as an essential marker.>?"?* However, ANA which is
directed against centromers, ribonucleoproteins, cyclin
A, histones and many other antigens is unspecific for
ATH and is detected in 33% of non-alcoholic fatty liver
disease, 42% of primary biliary cirrthosis and 53%
of primary sclerosing cholangitis.”* However, the
number of unusual AIH patients who do not show
typical features, such as patients with acute-onset or
fulminant-type AIH, autoantibody-negative patients
and patients with bile duct injury, have increased, and
the clinical features of ATH have diversified.**® Thus, for
the diagnosis to be made more easily and accurately, a
new specific marker for AIH is required.

In conclusion, in our analysis, ANA-negative type 1
ATH patients had lower serum IgG levels at presentation
and more frequently showed acute presentation, histo-
logical acute hepatitis and zone 3 necrosis than those
with high titers of ANA. However, some ANA-negative
patients also showed an advanced stage of fibrosis. ANA-
negative type 1 ATH may include not only acute AIH
but also acute exacerbation of inactive chronic disease.
Regarding the diagnosis of AIH in ANA-negative
patients, the determination of ANA during follow-up
and the response to immunosuppressive treatment may
be helpful. Some ANA-negative AIH patients developed
ANA during follow-up and/or relapsed after the normal-

© 2008 The Japan Society of Hepatology
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ization of serumn ALT levels as a result of the initial
treatment. However, ANA is not a specific marker for
AIH, and the diagnosis of ATH in ANA-negative patients
may not be easy. For the diagnosis to be made more
easily and accurately, a new specific marker for AIH is
required.
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BACKGROUND: The significance of antiviral therapy for elderly patients with chronic hepatitis C virus
(HCV) infection has not been elucidated.

PATIENTS AND METHODS: Among 5645 patients with HCV-related chronic liver disease, the prognosis of
1917 elderly patients aged 60 years or more was analyzed. A total of 454 patients underwent interferon
(TFN) therapy. By using multivariate analysis, carcinogenesis and survival were analyzed according to
initial findings.

RESULTS: At 10 and 15 years, cumulative survivals in untreated elderly patients were 90.7% and 72.7% in
the high platelet (=150,000/mm®) group, 78.6% and 47.8% in the intermediate (100,000-149,000/mm”)
group, and 52.5% and 25.0% in the low platelet group ( <100,000/mm®), respectively. At 5 and 10 years,
hepatocarcinogenesis rates in the intermediate and low platelet groups were 10.9% and 21.6% in the IFN
group (N =217) and 19.5% and 43.0% in the untreated group (N = 459), respectively (P =.0005). IFN
independently decreased carcinogenesis risk with a hazard ratio of 0.56 (P =.035). In the high platelet
group, 5- and 10-year carcinogenesis rates were 3.7% and 8.3% in the IFN-treated group (N = 228) and
5.1% and 14.0% in the untreated group (N = 585), respectively (P =.69). IFN treatment significantly
increased cumulative survivals in the lower platelet subgroup (P =.0001) but did not affect the higher
platelet subgroup (P = .08). IFN was independently associated with a longer survival in the lower platelet
subgroup (hazard ratio 2.33. P =.005).

CONCLUSION: In elderly patients with chronic HCV, IFN for a subgroup with intermediate and low platelet
counts had significant advantages in regard to hepatocarcinogenesis and survival.

© 2009 Elsevier Inc. All rights reserved. ® The American Journal of Medicine (2009) 122, 479-486

Hepatitis C virus (HCV) is one of the principal causes of
hepatocellular carcinoma and often causes high morbidity
and mortality in many countries."” Because interferon
(IFN) has antiviral, antifibrotic, and anti-inflammatory ac-
tions, it is still a main arm in the treatment of chronic
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HCV.%7 Many authors have demonstrated that IFN prevents
hepatocarcinogenesis and eventually prolongs the survival
period of patients.®'3 Radical eradication of HCV by IFN
depends on viral load, HCV subtype, certain mutations of
hepatitis virus gene, liver histology, modes of IFN admin-
istration, and various host factors, including a patient’s
age.'"*'® When a significant side effect occurs during IFN
therapy, cessation or early withdrawal of the therapy often
failed to attain a successful result. Early withdrawal and
treatment failure are likely more common in elderly patients
and patients with an advanced stage of liver disease.

The number and rate of elderly patients with HCV-
positive chronic hepatitis are currently increasing in the
United States and Japan'’'® because of a significant de-
crease of new blood-borne HCV infections and an aging
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society, such as in Japan. In elderly patients with chronic
hepatitis or cirrhosis type C, adverse effects of IFN are more
prevalently found and hematologic disorders often disturb
the completion of the therapy. As a resuit, IFN administra-
tion is considered less effective in elderly patients.'®20-2?
Because the fibrotic stage of liver
disease is often correlated with a
patient’s age, an elderly patient nat-
urally has a high risk of carcinogen-
esis and mortality. IFN is effective
in reducing hepatocarcinogenesis
and improving the survival of pa-
tients with HCV-related chronic
hepatitis, but the clinical influence
of IFN is considered less advanta-
geous in elderly patients because of
the short life expectancy. There has
been little information on the prog-
nosis of elderly patients with HCV-
related chronic liver disease and the
significance of antiviral therapy for
elderly patients.

To clarify whether IFN had
similar advantages between young
and elderly patients, we analyzed
a large cohort of HCV-positive el-
derly patients in regard to hepato-
cellular carcinogenesis and survival
at a single institution. We also at-
tempted to elucidate favorable indi-
cations and the best candidates for
IEN therapy among elderly patients,
if any.

'CLINICAL SIGNIFICANCE

therapy was lower (60.3% vs 23.7%, P <.001) in elderly
patients. Median albumin value was lower (4.3 vs 4.1 g/dL,
P<.001) and platelet count was lower (181,000 vs
155,000/mm?, P < .001) in elderly patients. This study an-
alyzed 1917 elderly patients with HCV: 454 patients
(23.7%) with IFN therapy and
1463 patients (76.3%) without
IEN therapy.

Interferon Treatment and
Judgment of Effect
Among 454 patients with IFN
therapy, 413 received IFN mono-
therapy and 41 received IEN plus
ribavirin combination therapy as
an initial antiviral therapy. Of 413
patients with IFN monotherapy, 272
patients received IFN every day for
the first 2 to 8 weeks and then 2 to
3 times per week for the following
16 to 96 weeks (median, 24 weeks),
108 patients received IFN 3 times
per week for 24 to 104 weeks, and
33 patients received IFN for 4 to 8
weeks. Among 346 patients without
viral elimination after initial IFN
therapy, 186 patients underwent re-
peated IFN therapy including IFN
plus ribavirin combination therapy.
The age at the time of initiation of
therapy ranged from 60 to 84 years,
with a median of 64 years.

Most patients (N = 451) with
IFN therapy showed varied de-

PATIENTS AND METHODS

Entire Population and Analyzed Cohorts

A total of 7235 patients were diagnosed with HCV-positive
chronic liver disease with positive anti-HCV antibody and
detectable HCV-RNA (nested polymerase chain reaction)
and negative hepatitis B surface antigen from 1974 to 2004
at the Department of Hepatology, Toranomon Hospital, To-
kyo. Anti-HCV and HCV-RNA were assayed using stored
frozen sera. There were 4121 men and 3114 women, with a
median age of 54 years (range, 1-92 years). We excluded
1144 patients with acute hepatitis, overt alcoholic liver
disease or fatty liver, association of other types of liver
disease (eg, primary biliary cirrhosis, autoimmune hepati-
tis), or association with hepatocellular carcinoma or other.
We also excluded 446 patients with a short observation
period (<6 months).

There were 3728 patients aged less than 60 years and
1917 patients aged 60 years or more. The diagnosis was
established by peritoneoscopy or biopsy in 636 patients and
by clinical data in 1281 patients. The ratio of women was
higher (36.9% vs 54.4%, P<.001) and history of IFN

grees of influenza-like symptoms,
leukocytopenia, and thrombocy-
topenia. Forty-three patients discontinued IEN therapy be-
cause of significant adverse reactions: depression in 10
patients, marked anorexia in 9 patients; psychosis, epilepsy,
or loss of consciousness in 8 patients; ophthalmic diseases
in 3 patients; severe cytopenia in 3 patients; interstitial
pneumonia in 2 patients; and other conditions in 8 pa-
tients. No patients had decompensated liver disease with
ascites, encephalopathy, jaundice, or variceal bleeding.
Judgment of IFN effect was classified according to elim-
ination of HCV RNA and alanine aminotransferase for 6
months after the end of treatment. Sustained virologic re-
sponse was defined as persistent disappearance of HCV
RNA after therapy, biochemical response was defined as
normal alanine aminotransferase values without elimination
of HCV RNA for at least 6 months after therapy, and no
response was defined as persistently abnormal or only tran-
sient normalization of alanine aminotransferase for less than
6 months. Because 12 patients (2.6%) were lost to follow-up
and 49 patients (10.8%) were still in the course of IFN therapy,
the judgment was made in 393 (86.6%) of 454 patients.
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Table 1 Profiles and Laboratory Data of 1917 Elderly Patients at the Initial Visitto- -

Toraniomon Hospital -

No Therapy

IFN Therapy

N = 1463 N = 454 P

Demography

Sex (M/F) 660/803 214/240 45

Age (y)? 65 (60-88) 62 (60-80) <.001

Observation period (y)? 5.91(0.5-27.6) 6.23(0.5-17.6) .23

Lost to follow-up (y) 165 (11.3%) 12 (2.6%) <.001
Laboratory Data®

Albumin (g/dL) 4.1(3.8-4.3) 4.1(3.9-4.3) A1

Bitirubin (mg/dL) 0.6 (0.5-0.9) 0.7 (0.5-0.8) 14

Aspartic aminotransferase (IU/L) 51(33-83) 70 (46-106) <.001

Alanine aminotransferase (IU/L) 56 (32-97) 90 (56-148) <.001

Hemoglobin (g/dL) 13.8(12.9-14.7) 14.2 (13.3-15.1) <.001

Platelet count (X1000/mm?) 157 (120-198) 150 (122-195) 0.12

Alpha-fetoprotein (ng/mL) 4(3-6) 4(3-6) .80
HCV

subtype 1 (1a/1b) 714 (79.2%) 154 (58.8%) <.001

subtype 2 (2a/2b)
others

150 (16.6%)

102 (38.9%)

Follow-up of and Diagnosis of Hepatocellular
Carcinoma

Follow-up of patients was made on a monthly to trimonthly
basis after the initial visit. Imaging diagnosis was made 1 or
more times per year with ultrasonography, computed to-
mography, or magnetic resonance imaging.

Statistical Analysis

Obtained clinical data were analyzed on an intention-to-
treat basis. Nonparametric procedures were used for the
analysis of background characteristics of the patients. in-
cluding the Mann—Whitney U, Kruskal-Wallis, and chi-
square tests.

Hepatocellular carcinogenesis and survival were calcu-
lated using the Kaplan—-Meier test. The differences in car-
cinogenesis curves were tested using the log-rank test.”
Independent factors associated with the appearance rate of
hepatocellular carcinoma were studied using time-depen-
dent Cox regression analysis.** The following 16 variables
were analyzed for potential covariates for liver carcinogen-
esis at the initial hospital visit: age, sex, total alcohol intake,
family history of liver disease, history of blood transfusion,
association of diabetes, aspartic aminotransferase, alanine
aminotransferase, gamma-glutamyl transpeptidase, albu-
min, bilirubin, hemoglobin, platelet count, serologic group-
ing of HCV, IFN administration, and effect of IFN treat-
ment (time-dependent variable). A P value of less than .05
was considered significant. Statistical analysis was per-
formed using the Statistical Package for the Social Sciences
version 11.%°

38 (4.2%) 6 (2.3%)

RESULTS

Demographics of Elderly Patients with or
without Interferon Therapy

Table 1 summarizes the profiles and data of the 1917 elderly
patients with or without IFN therapy during clinical course.
The median age of the patients with IFN was younger by 3
years. Although aminotransferases were significantly higher
in the treated group, albumin, bilirubin, and platelet count
were not different between the 2 groups.

Hepatocarcinogenesis and Survival without
Interferon Therapy

Liver cancer developed in 285 (19.5%) of 1463 elderly
patients without IFN therapy. Hepatocarcinogenesis rates
were 13.1% at the end of 5 years, 29.9% at 10 years, 45.5%
at 15 years, and 55.1% at 20 years. Carcinogenesis rates
were calculated in subgroups according to initial platelet
count: high (=150,000/mm?>), intermediate (100,000-
149,000/mm?), and low (<100,000/mm>). Cumulative car-
cinogenesis rates in the subgroups of high, intermediate, and
low platelet counts were 5.1%, 14.2%, and 32.1% at 5 years,
14.0%, 34.2%, and 63.4% at 10 years, and 26.1%, 57.5%,
and 74.9% at 15 years, respectively (Figure 1). The carci-
nogenesis rate was significantly different among the 3 sub-
groups (P <.0001).

Survival in the elderly patients without IFN therapy was
92.9% at 5 years, 76.6% at 10 years, 54.3% at 15 years, and
37.2% at 20 years. Survivals in the subgroups with high,
intermediate, and low platelet counts were 97.9%, 95.9%,
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and 86.8% at 5 years, 90.7%, 78.6%, and 52.5% at 10 years,
and 72.7%, 47.8%, and 25.0% at 15 years, respectively
(Figure 2). A significant difference was observed among the
3 subgroups (P < .0001).

Adverse Effects and Effect of Interferon in
the Elderly

Thirty-nine patients discontinued IFN therapy because of
adverse effects: severe fatigue or anorexia in 10 patients
(25.6%), depression in 10 patients (25.6%), hematologic
disorder in 6 patients (15.4%), ophthalmic disorders in 4
patients (10.3%), and other side effects in 9 patients
(23.1%). Duration of the therapy ranged from 2 weeks to 8.1
years, with a median of 24 weeks.

Among 393 patients with available judgment of IFN
effect, 140 (35.6%) had a sustained virologic response, 80
(20.4%) had a biochemical response, and 173 (44.0%) had
NO response.

Hepatocarcinogenesis Rates in Elderly
Patients with or without Interferon
During observation, hepatocellular carcinoma developed in
334 (17.4%) of 1917 patients: 285 (19.5%) in the untreated
group and 49 (10.8%) in the IFN group.
Hepatocarcinogenesis rates in the untteated and IFN groups
were 13.1% and 7.0% at 5 years, 29.9% and 13.9% at 10 years,
and 45.5% and 33.4% at 15 years, respectively. The carcino-
genesis rate in the IFN-treated group was significantly lower
than in the untreated group (log-rank test, P <<,0001).
Carcinogenesis rates also were evaluated in the sub-
groups with sustained virologic response (N = 140), bio-
chemical response (N =80), and no response (N =173).
Cumulative carcinogenesis rates were 2.5%, 1.3%, and
9.1% at 5 years, 2.5%, 11.0%, and 18.1% at 10 years, and
2.5%, 39.6%, and 41.2% at 15 years, respectively. A sig-
nificant difference was found among the 4 groups, including
the untreated patient group (P <<.0001).
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Carcinogenesis rates were compared between those with or
without IFN treatment in a subgroup with a high platelet count
of 150,000/mm® or more. Cumulative carcinogenesis rates in
the untreated (N = 585) and treated groups (N = 228) were
5.1% and 3.7% at 5 years, 14.0% and 13.1% at 10 years, and
26.1% and 25.9% at 15 years, respectively. The carcinogenesis
rate in the IFN therapy group was slightly lower than in the
untreated group, but no statistical significance was found in the
high platelet subgroup (P =.69). Next, carcinogenesis rates
were analyzed between those with or without IFN in a com-
bined subgroup with low and intermediate platelet counts of
less than 150,000 mm’. Carcinogenesis rates in untreated (N =
459) and treated (N = 217) groups were 19.5% and 10.9% at
5 years, 43.0% and 21.6% at 10 years, and 65.3% and 39.4%
at 15 years, respectively (Figure 3). The carcinogenesis rate in
the group with IFN therapy was significantly lower in the
untreated group (P = .0005).
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Tabl g
Patlents wvth Hepatms [ Virus=

Independent Factors, Assocxated with Hepatocel{ular Carcmoge
related Chromc Liver Dise

Factors (Category) Hazard Ratio (95% CI) P
Platelet count 1: =150,000/mm* 1

2: 100,000-149,000/mm? 2.42 (1.71-3.40) <.001

3: <100,000/mm? 5.64 (3.88-8.22) <.001
Alanine aminotransferase 1: <75 IU/L 1

2: =75IU/L 2.02 (1.48-2.77) <,001
Gender 1: Female 1

2: Male 1.79 (1.35-2.37) <.001
IFN 1: No therapy 1

2: No response 0.74(0.44-1.25) .26

3: Biochemical response 0.52(0.17-1.65) .27

4

= conﬁdence mterval IFN = mterferon

Factors Affecting Hepatocellular
Carcinogenesis

In the first proportional hazard analysis using IFN therapy
factor as a time-dependent covariate, factors associated with
carcinogenesis were explored in the entire elderly cohort.
Hepatocarcinogenesis is independently associated with low
platelet count (P<C.001), high alanine aminotransferase
value (P<.001), male sex (P<.001), and IEN therapy
(hazard ratio = 0.67, P = .045).

Next, multivariate analysis was performed using factors
of each TFN effect: sustained virologic response, biochem-
ical response, no response, and no IFN therapy. Carcino-
genesis was significantly associated with platelet count,
male sex, alanine aminotransferase value, and sustained
virologic response after IFN therapy (Table 2). Patients with
low and intermediate platelet counts showed high hazard
ratios and high alanine aminotransferase value; male gender
showed high hazard ratios. Sustained virologic response
significantly decreased the hazard ratio to 0.063 (P = .006).

The role of IFN treatment factor was not significant
(hazard ratio 0.87, P=.67) in the high platelet group
(=150,000/mm?), but it was significant (hazard ratio 0.56,
P=.035) in the low or intermediate platelet group
(<150,000/mm?).

Survival of Elderly Patients

A total of 276 patients (14.4%) died during observation: 255
(17.4%) in the untreated group and 21 (4.6%) in the treated
group. Crude survivals in the untreated and IFN groups
were 92.9% and 98.7% at 5 years, 76.6% and 92.6% at 10
years, and 54.3% and 70.4% at 15 years, respectively. Sur-
vival in the IFN-treated group was significantly higher
(P <.0001).

When a subgroup with high platelet counts (=150,000/
mm?) was analyzed, survivals in the untreated and IFN groups
were 97.9% and 99.6% at 5 years, 90.7% and 94.5% at 10
years, and 72.7% and 76.9% at 15 years, respectively. Survival
was not significantly different (P =.08). Survival also was

: Sustained v1rologlc response 0.063 (0.009-0.449) .006

analyzed in a subgroup with low or intermediate platelet count
(<150,000/mm>). Cumulative survivals in the untreated and
treated groups were 93.2% and 97.5% at 5 years, 70.8% and
89.9% at 10 years, and 41.2% and 64.9% at 15 years, respec-
tively (Figure 4). Survival in the IFN therapy group was sig-
nificantly higher than in the untreated group (P =.0001).

Factors Affecting Survival in the Elderly
Independent factors associated with survival were explored
in all the elderly patients. Multivariate hazard analysis dis-
closed that survival is independently associated with low
platelet count (P <.001), male sex (P < .001), older age
(P <.001), and IFN therapy (hazard ratio = 0.56, P = .041).
In the high platelet group (=150,000/mm?), only gender
and age were independently associated with survival. The
factor of IFN therapy only showed a hazard ratio for death
of 0.70 in the multivariate analysis. In the low or interme-
diate platelet group (<150,000/mm?), platelet count, age,

Survival rates
100
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IFN{-)
50
[y
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Table 3 Tndependent Factors Associated with Survival P

Virus-related Chronic Liver Disease . o
Factors (Category) Hazard Ratio (95% CI) P
Subgroup with High Platelet Count
(=150,000/mm?)
Gender 1: Female 1
2: Male 2.81(1.46-5.41) .002
Age byly 1.11(1.04-1.18) .002
IFN 1: No 1
2: Yes 0.70(0.32-1.18) .39 (NS)
Subgroup with Low or Intermediate
Platelet Count (<150,000/mm?)
Platelet count 1: 100,000-149,000/mm* 1
2: <100,000/mm> 3.14 (2.19-4.50) <.001
Age by 1y 1.09 (1.05-1.13) <.001
IFN 1: No 1
2: Yes 0.43 (0.24-0.77) .005
Gender 1: Female 1
2: Male 1.56 (1.09-2.22) .015
“. (I = confidence interval; IFN = interferon; NS = not significant: - = Pt et

IEN therapy, and sex were independently associated with
hepatocellular carcinogenesis. IFN significantly decreased
the hazard of death by 0.43 in the subgroup of low or
intermediate platelet count (P =.005) (Table 3).

DISCUSSION

This retrospective study was undertaken to evaluate whether
IFN therapy could decrease hepatocellular carcinogenesis
and increase survival in HCV-positive elderly patients aged
60 years or more at the initial hospital visit. Because it
seemed to require at least 5 years to obtain a statistical
difference in carcinogenesis rates and survival between
IFN-treated and untreated groups, a prospective randomized
trial with untreated control patients is difficult to perform
from both ethical and medical viewpoints. We therefore
attempted to carry out this retrospective study to show an
impact of IFN treatment with a statistical adjustment and
stratification using a large number of patients under a long-
term observation period.

There were significant differences in carcinogenesis and
survival among patients with HCV, according to initial
platelet count. Because this study dealt with all patients with
HCV-related hepatitis who visited Toranomon Hospital ir-
respective of IFN treatment, evaluation of liver histology
was performed in approximately two thirds of the patients.
Platelet count has been considered a simple indicator for the
progression of hepatitis, and the patients without liver bi-
opsy were well stratified by the initial platelet count in our
study. From statistics of the nationwide census for the lon-
gevity of each age group in 2003, the life expectation was
219 and 27.5 years for 60-year-old Japanese men and
women, respectively, and 18.0 and 23.07 years for 65-year-
old Japanese men and women, respectively. In view of the
median age (65 years) of the untreated cohort with HCV

infection, the survival of patients with high platelet counts
was almost the same as that of the general population in
Japan (Figure 2). Physicians should consider the longevity
without IFN therapy and the cost, side effects, and risks
caused by IFN for more stratified age groups of the elderly.

Although several authors have shown that effects of both
IFN monotherapy”®>®*" and IFN plus ribavirin combination
therapy™®*® were not different between elderly and younger
patients with chronic HCV in regard to viral elimination and
normalization of transaminase, recent reports'®2! have shown
lower virologic response rates. A possible low response rate in
the elderly was closely associated with a high rate of adverse
reactions,’®**?! and hematologic side effects seemed signifi-
cant in the elderly group. The low discontinuation rate (43/
454, 9.5%) in the current study was partly attributable to the
low rate of IFN plus ribavirin combination therapy. Horiike et
al,?” Floreani et al,'® and Koyama et al*! recommended IFN
therapy for select patient groups with a low HCV RNA titer,
non-genotype 1, or relatively young age of less than 65 years.

We previously reported a high carcinogenesis rate in
elderly patients with chronic HCV who underwent IFN
therapy.®® When crude hepatocarcinogenesis rates were
compared between untreated and IFN-treated groups in the
current study, IFN significantly decreased the carcinogene-
sis rate in the elderly patients with varied severity of liver
disease. As was found in the general results of patients,
including the younger age group,'® carcinogenesis in pa-
tients with sustained virologic response was significantly
lower than that of patients with no response or without IFN
therapy. The carcinogenesis rate was low for several years
after cessation of IFN administration and increased gradu-
ally after 8 years in the group with a biochemical response
(Figure 3). The cancer appearance curve of the biochemical
response group implied that the normal and stable hepatitis
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state in the early years contributed to suppress the process of
carcinogenesis, and that reactivation of hepatitis induced the
progression of hepatic oncogenesis in the later years.

Among patients with a high platelet count and mild liver
disease, IFN did not decrease the rate of hepatocarcinogen-
esis. IFN significantly decreased the carcinogenesis rate in
patients with a low or intermediate platelet count. In view of
the less effective rate and high adverse reaction rate by IFN
in elderly patients, IFN therapy should be considered pri-
marily for those with a low platelet count of 150,000/mm>
or less. Because low platelet count was closely associated
with advanced disease and high risk for carcinogenesis,
treatment efficacy appeared prominent in the subgroup with
low and intermediate platelet counts. The best candidates
for IFN therapy were those with a low platelet count, also in
regard to cost-effectiveness. Because a low platelet count is
closely associated with advanced stages of liver disease,
IFN therapy should be avoided for elderly patients with
decompensated cirthosis or severely decreased platelet
count of less than 50,000/mm>. A sustained virologic re-
sponse improves clinical symptoms in decompensated cir-
rhosis,?! but IEN often induces severe complications even in
young patients with decompensated cirrhosis.>? An elderly
patient with hepatitis without decompensation can be a
candidate for IFN therapy if careful, close hematologic
monitoring is performed. Low-dose, intermittent, long-term
IFN therapy also should be considered for these patients to
obtain a sustained biochemical response without creating
profound and irreversible side effects. Because elderly pa-
tients generally showed some difficulties with IFN treat-
ment, our current study demonstrated practical information
about carcinogenesis and the life expectancy of elderly
patients with HCV and the order of priority in management
of IFN for these patients. IFN administration is preferably
considered and initiated at the age of 60 years or less to
reduce side effects.

CONCLUSIONS

IFN for a subgroup with low and intermediate platelet
counts had significant advantages in regard to hepatocarci-
nogenesis and survival of elderly patients with chronic
HCV.
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