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Early decline of hemoglobin can predict progreséibn of
hemolytic anemia during pegylated interferon and ribavirin
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Aim: Ribavirin, used to treat chronic hepatitis C, can induce
hemolytic anemia, forcing the discontinuance of treatment.
To establish a predictive measure to help circumvent this, we
evaluated the relationship of hemaglobin (Hb) decline with
the discontinuance of treatment during the progression of
ribavirin-induced anemia.

Methods: One hundred and sixteen patients (71% male) with
genotype 1 chronic hepatitis C were treated with pegylated
interferon (PegiFN) o-2b and ribavirin. The mean age was
50.6 years and 55% were IFN naive. A decline of Hb concen-
tration by 2 g/dL at two weeks from the start of the treatment
("2 by 2" standard) was adopted as the predictive factor for
the progression of anemia.

Results: By apblying the “2 by 2" standard, with

AHb > 2 gidL (34%, n = 39), treatment was discontinued in 12
cases (31%), three of which (8%) because of severe anemia. For

AHb < 2 gidL (64%, n = 76), treatment was discontinued in 11
(14%) cases; none due to severe anemia. Ten percent (4/39)
of patients showed the minimum Hb<85 g/dL in the
AHb > 2 g/dL group, with none in the AHb <2g/dL group
(P =0.001). Furthermore, the patients with" minimum
Hb <8.5 gidL were found only in the 2 by 2" standard-
positive and low CL/F (<15) group (4/29, 14%).

Conclusion: Monitoring the Hb decline using the “2 by 27
standard can identify patients who are prone to developing
severe anemia. Further prospective studies are needed using
ribavirin reduction based on the “2 by 2" standard.

Key words: “2 by 2" standard, chronic hepatitis C,
pegylated interferon and ribavirin combination therapy,
progression of anemia

INTRODUCTION

r I HE AIM OF antiviral therapy for hepatitis C virus
(HCV) is to obtain a sustained viral response (SVR)
and to reduce the occurrence rate of hepatocellular
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carcinoma or hepatic disease-related mortality."? The
current optimal therapy for patients with chronic hepa-
titis C is a combination of pegylated interferon (PeglFN)
and ribavirin. This combination can significantly
improve the SVR rate and is recommended as a standard
regimen worldwide.*®* However, the SVR rates for the
combination therapy of ribavirin with PeglIFN for naive
patients with HCV genotype 1 has been reported to be
42-52%,%*'* which means that eradication of HCV is
not complete in approximately half of these patients.
Recently, long-term treatment' and a higher dosage
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of drugs'*" have been used to try to raise the SVR rate for
patients with HCV genotype 1. However, it remains to be
established what constitutes satisfactory efficacy. In this
study we focused on a treatment strategy to enable the
prediction of severe side-effects in order to avoid the need
to discontinue treatment and raise the SVR rate by
PegIFN and ribavirin combination therapy. It is impor-
tant that ribavirin, the key drug for eradicating HCV, is
continued until theend of treatment in order to attain the
maximum SVR rate. Hemolytic anemia induced by rib-
avirin is known as one of the most important adverse

effects in the combination therapy of PeglFN and -

ribavirin."""" To decrease the discontinuance rate of rib-
avirin due 1o severe anemia, epoetin alfa has been used
for patients with progressing anemia, which can main-
tain the dose level of ribavirin as well as the quality of life
of the patients.'"?" However, from a cost-effectiveness
standpoint, it would be difficult for this treatment strai-
egy to become standard. Also, side-effects other than
anemia arising from an overload of ribavirin mainly due
to renal dysfunction cannot be avoided by the additional
administration of epoetin alfa.

Hemolysis induced by ribavirin has been suggested to
be related to a high plasma concentration of ribavirin,?'
The apparent clearance of ribavirin (CL/F), which
reflects its plasma concentration at four weeks after the
start of combination therapy, has been used as a predic-
tive factor for ribavirin-induced hemolytic anemia
before the start of treatment - However, the progres-
sion of hemolytic anemia occurs due not only to
hemolysis, but also impaired hematogenous function.
On the other hand, hemoglobin (Hb) dynamics directly
reflect the degree of progression of anemia. We have
reported that the early decline of Hb correlates with the
progression of anemia during IFN and ribavirin combi-
nation therapy.” [t is necessary to verify that a similar
early predictor for the progression of anemia can be
adopted in PeglFN and ribavirin combination therapy,
since PegIFN is known to induce less depression of bone
marrow function than usual IFN.

In this study, we evaluated the utility of the early

decline of Hb in comparison with the CL/F to predict

the progression of anemia in the combination therapy
of PegIFN and ribavirin.

METHODS
Patients

r l YHIS STUDY WAS conducted at 12 institutions in
Japan. A total of 116 patients with chronic hepatitis
C were enrolled and treated with a combination of

“2 by 2" standard, ribavirin-induced hemolytic anemia 53

Table 1 Patient characteristics

Age (years)

50.6 £10.1 (24-70)
Gender (male/female)

82/34 (male 70.7%)

Body weight (kg) 645+11.1

Previous IFN therapy (naive/ 64/38/14
relapser/no responder) _

HCV-RNA level (KIL/L) (<500/ 18/27/71

500-850/850<)

ALT (1U/L) 110 60 (33-76)

Crnn (mg/dL) 0910.2
Liver histology

Fibrosis (F1/F2/F3funknown) 35/49/31/1

Activity (A1/A2/A3/A4). 15/33/56/12
WBC (/mm?) 5317 £ 1207
Neutrocytes (/mm?) 2778 £ 902
Platelets (x10*/mm?) 174140
RBC (x10*/mm?) 459 + 41
Hemoglobin (g/dl.) 14511.2

Data are given as the mean + SD.

ALT, alanine transaminase; RBC, red blood cells; WBC, white
blood cells.

PegIFN and ribavirin. All patients were anti-hepatitis C
virus antibody positive, had HCV-RNA detectable in
their serum by the polymerase chain reaction (PCR)
method, and showed elevated serum alanine transami-
nase (ALT) (above the upper limit of the normal), serum
I1b - concentration 212 g/dL, neutrocytes >1500/mm’
and platelets 210°/mm’ within six months before the
treatment. Exclusion criteria were the presence of hepa-
titis B surface antigen, antihuman immunodeficiency
virus antibody and other forms of liver disease (alco-
holic liver disease, hepatotoxic drugs, autoimmune
hepatitis).

The baseline characteristics of the patients are shown
in Table 1. The mean age was 50.6 £ 10.1 years, and
71% (82 patients) were male. All patients had HCV-
RNA with genotype 1 and high viral loads {more than
10° copies/mL serum by Amplicor-HCV monitor assay).
The mean ALT,level was 11060 IU/L. Sixty-four
patients (55%) were IFN naive and the others were
undergoing retreatment.

Treatment schedule

All patients were treated with a combination of PegIFN
@-2b (Pegintron; Schering-Plough, Kenilworth, NjJ,
USA) and ribavirin (Rebetol; Schering-Plough) for
48 weeks. PeglFN was administered at a mean: of
1.5 pg/kg body weight subcutaneously once a week. Rib-
avirin was given orally twice a day for the total dose.
Dosages of both medications were decided based on the
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body weight of the patients: those with a body weight of
40-60 kilograms (kg) were given PegIFN 75 ng/body
and ribavirin 600 mg/day, those with a body weight of
60-80 kg were given PegIFN 105 pg/body and ribavirin
800 mg/day, and those with a body weight of
80-100 kg were given PeglFN 135 pg/body and ribavi-
rin 1000 mg/day. The PeglFN dose was reduced by 50%
if the neutrocyte count was below 750/mm” or the plate-
let (Pit) count was below 8 x 10‘/mm®. The PegIFN was
discontinued if the neutrocyte count was below 500/
mm’ or the Plt count was below 5.0 x.10*/mm?*. The
ribavirin dose of 200 mg was reduced when the Hb
concentration decreased to less than 10 g/dL and the
ribavirin was discontinued when the Hb concentration
decreased to less than 8.5 g/dL, in accordance with the
drug information for ribavirin. No ferric medicine or
erythropoietin to prevent anemia was administered.

Patients with persistently undetectable HCV-RNA six-
months after the end of treatment wére considered to
have achieved SVR.

Blood tests

All patients were examined for serum HCV-RNA level,
hematological and biochemical tests just before therapy,
at the end of week 2 and every four weeks during the
treatment. When the treatment was completed, the
patients were assessed every four weeks up to 24 weeks
after the end of treatment.

Total ribavirin clearance

Using the method of Kamar etal, CL/I at the start
of the treatment was calculated as follows: CL/F
(L/h) = 32.3 x BW x (1-0.0094 x age) x (1 - 0.42 x
sex}/Sct (BW, body weight; sex =0 for male and 1 for
female; Scr = serum creatinine)."”

Definition of “severe anemia” leading to the
discontinuance of ribavirin

In this study, the “discontinuance of ribavirin due to
severe anemia” was defined as follows: discontinuance
of ribavirin due to a decrease of Hb to less than 8.5 g/dL
or clinical symptoms of anemia associated with a
decrease of Hb of more than 3 g/dL from the start of the
combination therapy.

Statistical analysis

. Age, body weight, ribavirin dosage/body Weight, white
blood cell count, red blood cell count, Hb concentra-
tion, Plt, serum ALT levels and serum creatinine are
expressed as mean t SD. The SVR rate was evaluated
using the intention-to-treat analysis (ITT analysis). The

© 2007 The Japan Society of Hepatology
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differences in proportions were tested by the y*-test
and Mantel-Haenszel x2-test. A value of P < 0.05 (two-
tailed) was considered to indicate significance. All cal-
culations were performed by ‘SAS program 9.1 (SAS
Institute, Cary, NC, USA).

. RESULTS

Frequency and reasons for dose reduction
or discontinuance of PegIFN and/or ribavirin

F THE 116 patients, 92 completed ‘48 weeks of
therapy, but 24 patients (21%) had to discontinue
both PeglFN and ribavirin. Thirty-nine patients (34%)
completed the entire treatment schedule without reduc-

* tion or discontinuance of either drug. The ribavirin dose

was decreased for 39 patients (34%) and the PeglFN
dose was decreased for 33 patients (28%), including 19
patients for whom both drugs had to be reduced. The
reasons for discontinuance of both drugs included
anemia, thyroid dysfunction, skin eruption and neutro-
penia, with the major reasons being anemia (17%) and
thyroid dysfunction (17%).

Efficacy of the combination therapy with
dose reduction or discontinuance of PegiFN
and/or ribavirin

The SVR rate was 57% (66/116) for all according to ITT
analysis. According to the category of response to previ-
ous IFN therapy, the SVR rates were 43% (6/14) in

70+ 1
60- s
? 501
@ L
3 40
g 30f
7
201
10}
O Allpatients ~_Peg/Rib _Peg andior Rib Peg/Rib
(66/116) no reduction  reduction  discontinuance
(25/39) (35/53) (6/24)

Patient groups

Figure 1 SVR rate due to PeglFN/ribavirin dose reduction or
discontinuance. (O), All patients; ([), patients without dose
reduction; (M), patients with dose reduction; (M), patients
with drug discontinuance. Significant levels: *P=0.003;
**P=0.001.
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Table 2 Rate of the ribavirin reduction or discontinuance due to adverse effects according to CL/F level

No reduction

Dose reduction

Discontinuance

All cases Cases due to
severe anemia
20 <CL/F (n=12) 67% (8/12) 25% (3/12) 8% (1/12) 0
15 < CL/F <20 (n=23) 57% (13/23) 30% (7/23) 13% (3/23) 0

10<CL/F <15 (n=39)
CL/F<10(n= 42)

46% (18/39)
33% (14/42)

31% (12/39)
40% (17/42)

23% (9/39)
26% (11/42)

5% (2/39)
5% (2/42)

P=0.031 (Mantel-Haenszel y-test). -

-

Table 3 Minimum hemoglobin levels during PeglFN/ribavirin combination therapy according to CL/F level

10 g/dL < Hb 8.5<Hb < 10 g/dL Hb<8.5 g/dL
20 <CLJF (n=12) 929% (11/12) 12% (1/12) 0
15 <CL/F <20 (n=23) 83% (19/23) 17% (4/23) 0

10 CL/F <15 (n=139)

72% (28/39)
CL/F <10 (n=42)

50% (21/42)

23% (9/39)
43% (18/42)

5% (2/39)
7% (3/42)

P=0.009 {Mantel-Haenszel xtest).

non-responders, 61% (23/38) in relapsers, and 58%
(37/64) in naive patients. The relationship between
dose reduction or discontinuance of PeglIFN and ribavi-
rin and the SVR rate on ITT analysis is shown in Figure 1.
Similar SVR rates were obtained in the groups without
dose reduction of PeglFN and ribavirin (64%, 25/39)
and with reduction of PegIFN and/or ribavirin (66%,
35/53); in detail, the SVR rate was 79% (11/14) in the
group with reduction of only PegIFN, 55% (11/20) with
reduction of only ribavirin, and 63% (12/19) with
reduction of both PeglFN and ribavirin. In the group
where both drugs were discontinued, the SVR rate was
25% (6/24), significantly lower than the group without
reduction of both drugs (P = 0.003)}, and the group with
reduction of PeglFN and/or ribavirin (P=0.001).

CL/F and dose reduction or discontinuance
of ribavirin

CL/F calculated for all patients showed a median of.

12.6 L/h (range 4.5-27.9). At the start of the treatment,
36% (42/116) were under 10 L/h, 34% (39/116) were
10-15 L/h, 20% (23/116) were 15-20 L/h and 10%
(12/116) were 20 L/h or more.

The rate of dose reduction or discontinuance of rib-
avirin is shown in Table 2 for different levels of CL/F.
The rate of discontinuance of ribavirin in all cases was
8% (1/12) for the CL/F220, 13% (3/23) for the
15 < CL/F < 20, 23% (9/39) for the 10 < CL/F< 15, and

26% (11/42) for the CL/F < 10 group. Ribavirin did not
have to be discontinued due to severe anemia among
patients with 15 < CL/F, but did for the 18% (2/11) of
those with CL/F<10 and 22% (2/9) of those with
10 £ CL/F < 15. The rate of reduction and discontinu-

ance of ribavirin correlated significantly with the CL/F
level. '

CL/F and minimum hemoglobin level
during treatment

To examine the relationship between anemia and the
cessation of ribavirin in further detail, we evaluated the
minimum hemoglobin level during treatment. Table 3
presents the different levels in relation to CL/F. The
patients with minimum Hb < 8.5 g/dL, the criterion for
discontinuance of ribavirin, accounted for 7% (3/42) of
the group of CL/F < 10, and 5% (2/39) of the group of
10 < CL/F < 15. No patients of the group of CL/F 215
showed minimum Hb < 8.5 g/dL.

- Early decline of Hb and progression of

anemia during combination therapy

Following the initiation of combination therapy, the Hb
concentration decreased rapidly until the end of four-
weeks. At the end of two weeks, Hb had decreased by
1.1 % 1.0 g/dL among the patients without dose reduc-
tion of ribavirin (n=53), 1.6 + 1.2 g/dL among those
with dose reduction (n=39), and 1.8+ 1.0 g/dLamong
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Figure 2 Course of AHb in the initial phase. (=-=). No
reduction; (—-—-), reduction; ( ). discontinuance. *Sig-
nificantly different between patients with discontinuance and
patients with no reduction (P = 0.04). * *Significantly different
between patients with discontinuance and patients with no
reduction (P =0.008), and between patients with discontinu-
ance and patients with reduction (P =0.003).

those who had discontinued ribavirin (n=24). It was
significantly different between the patients with no
reduction and those with discontinuance of therapy
(P=0.04). At the end of four weeks, 11b had decreased
by 1.9+ 1.2g/dL among the patients without dose
reduction of ribavirin, 2.8 + 1.2 g/dL among those with
dose reduction, and 2.9 + 1.2 g/dL among those who
had discontinued ribavirin. Hb decline at the end of
four weeks was significantly greater in the patients who
had discontinued treatment and those who had reduced
it, than in those with no reduction (P=0.008,
P =0.003, respectively) (Fig. 2).

In this study, we selected the Hb decrease at the end of
two weeks as the predictive factor for anemia progres-
sion. This is because the judgment of Hb decrease at the
end of four weeks is too late to prevent progression of
anemia or to perform appropriate counter-measures,
such as the administration of epoetin or reduction of
ribavirin. Next, we tried to use two borderlines of AHb:

Hepatology Research 2008; 38: 52-59

"AHb 2.0 indicates a 2 g/dL Hb decrease at the end

of two weeks and AHb 1.5 indicates a 1.5 g/dL Hb
decrease. When AHb 2.0 was adopted, the rate of dis-
continuance of drugs was 31% (12/39) in the AHb > 2.0
and 14% (11/76) in the AHb < 2.0. When AHb 1.5 was
adopted, it was 23% (14/60) in the AHb > 1.5 and 16%
(9/55) in the AHb < 1.5. Comparison of the AHb 2.0
and AHb 1.5 standards showed the sensitivity to be 52%
(12/23) and 61% (14/23), and the specificity to be 71%
(65/92) and 50% (46/92), respectively. With respect to
discontinuance due to anemia, both AHb 2.0 and AHb
1.5 gave 100% sensitivity (3/3), and the specificities
were 68% (76/112) using AHb 2.0 and 49% (55/112)
using AHb 1.5. We decided to adopt the standard of
AHDb 2 g/dL at the end of two weeks from the start of the
pegylated IFN and ribavirin combination therapy as the
predictive factor for anemia progression (“2 by 2” stan-
dard), which has been taken as a predictive factor for
anemia in the IFN and ribavirin combination therapy.?
Applying the “2 by 2" standard to PegIFN plus ribavi-
rin combination therapy, the rate of reduction or dis-
continuance of the ribavirin dose was examined with
respect to the Hb decrease level (Table 4). Only one
patient was excluded from this study, because the treat-
ment was discontinued on the 11th day. In the group ol
Allb (the decrease in Hb concentration at two weeks
from the baseline) 22 g/dL (n=39), the doses were
reduced for 18 patients (46%) and discontinued for 12
(31%), three of whom (8%) had severe anemia. or the

‘group of AHb <2 g/dL (76 patients), the doses were

reduced for 21 patients (28%) and discontinued for 11
(14%); none due to severe anemia.

Early decline of Hb and minimum
hemoglobin level during treatment

As in the case of AHb, we eviluated the minimum
hemoglobin level during treatment, as shown in
Figure 3. The patients with minimum Hb<8.5 g/dL
accounted for 10% (4/39) of the group of AHb > 2 g/dL,
and there was no patient with minimum Hb < 8.5 g/dL

Table 4 Rate of the ribavirin reduction or discontinuance due to adverse effects according to Hb decrease levels

No reduction

Dose reduction

Discontinuanqe

All cases Cases due to
severe anemia
AHb < 2 g/dL (n=76) 58% (44/76) 28% (21/76) 14% (11/76) 0

AHb 2 2 g/dL (n = 39) 23% (9/39)

46% (18/39)

31% (12/39) 8% (3/39)

P =0.004 (Mantel-Haenszel -test).
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Figure 3 Minimum hemoglobin levels during PeglFN/
ribavirin combination therapy. (0). 10g/dL < minimum
Hb; (E). 8.5 <minimum Hb<10 g/dL; (M), minimum
Hb < 8.5 g/dL. (a) According to the “2 by 2” standard (Hb
2 g/dL decrease’ at two weeks from the baseline). P=0.009

(Mantel-Haenszel x’-test). (b) according to CLJF levels,
P=0.001 (Mantel-Haenszel x*-test).

in the Allb<2g/dL group (Fig. 3a). The patients
with minimum Hb < 8.5 g/dL accounted for 6% (5/81)
of the group of CL/F < 15, and there was no patient with
minimum Hb<85g/dL in the 15< CL/F group
(Fig. 3b). The number of _patients with minimum
Hb < 8.5 g/dL during PegIFN and ribavirin combination
therapy according to “2 by 2” standard and CL/F levels
is shown in Table5. The patients with minimum

Hb < 8.5 g/dL were found onlyin the “2 by 2” standard- . -

positive and low CL/F (<15) group (4/29, 14%)

DISCUSSION

P REDICTION OF THE progression of anemia is nec-

essary to decide whether drugs can be continued,
with minimization of the disadvantages induced by
anemia. Recently, CL/F has been used as a marker of

“2 by 2” standard, ribavirin-induced hemolytic anemia . 57

Table 5 The number of patients with minimum hemoglobin
<8.5g/dL during PeglFN/ribavirin _ combination therapy
according to “2 by 2" standard and CL/F levels

AHb < 2 g/dL AHb 2 2 g/dL
(n=76) (n=39)
CL/F2 15 (n = 35) 0/25 0/10
CL/F < 15 (n=80) 0/51 4/29 (14%)

progressing anemia that necessitates discontinuance of
treatment. For example, if the patients have a low CL/F
level, they should start treatment with a low ribavirin
dose. In this study, we attempted to use the CL/F level
measurement for our patients. To predict which patients
might have to discontinue the treatmerit, the target
range had to be CL/F< 15 because 6% of patients
(n=5) in this range showed minimum Hb < 8.5 g/dL,
which is the level at which ribavirin should be discon-
tinued. No patients of the CL/F 215 group showed
minimum Hb <8.5g/dL. Our findings showed that
70% of the patients (81/116) with CL/F < 15 should be
discriminated from the others (Table 3). In the same
manner, using AHb as the marker, 34% of the target
patients in the AHb22g/dL group were identified
because 10% in this range showed minimium
Hb < 8.5 g/dL. No patients in the AHb < 2 g/dL group
showed minimum Hb<8.5 g/dL. Compared to CL/F,
AHb is considered to be more sensitive and convenient
for identifying the high risk patients for whom treat-
ment would need to be discontinued. Furthermore, the
application of “2 by 2” standard in the group with low
level of CL/F < 15 can be the most sensitive method for
this (Table 5), since no patients with progression of
anemia were found in the “2 by 2” standard-negative
group with CL/F < 15,

In Japan, ribavirin doses are set at 600 mg for <60 kg,
800 mg for 60-80 kg, and 1000 mg for 280 kg, which
are lower doses than those used in Europe and the USA.
In this study, the mean ribavirin level at the start of
treatment was 743 mg per day, while the AASLD prac-
tice guideline for genotype 1 hepatitis C is a daily dose
of . 1600 mg for body weight < 75 kg and 1200 mg if
>75 kg In Japan, the use of lower doses is why fewer
patients treated with PegIFN and ribavirin combination
therapy are forced to discontinue the treatment due to
severe anemia. Since the “2 by 2” model and/or CL/F
can- identify the patients who are prone to develop
severe anemia, the other patients could be candidates
for ribavirin dose-up strategies to raise SVR rates.

A considerable number of patients with chronic hepa-
titis C are over 60 years old in Japan (mean age is

© 2007 The Japan Society of Hepatology

— 559 —



58 N. Hiramatsu et al.

around 55 years old),” although the mean age of this
study was 50.6 years old. The number of aged patients
with chronic hepatitis C is expected to increase in
Europe and the USA, as well as in Japan. In IFN and
ribavirin combination therapy, the discontinuance rate
due to anemia was significantly higher in aged patients
(260 years old, 21%) than in younger patients
(<60 years old, 9%) (P < 0.001).% Earlier prediction of
anemia is necessary to reduce the ribavirin dose in order
to prevent the progression of severe anemia or to stant
epoetin alfa administration as needed, especially with
aged patients. The “2 by 2” standard in PeglFN and
ribavirin combination therapy sh_ould be a useful and
convenient device for predicting the progress of anemia
and treatment discontinuance in Europe and the USA,
as well as in Japan.

CONCLUSION

IN CONCLUSION, THIS paper has shown that the
SVR rate can be raised by preventing the discontinu-
ance of ribavirin in PegIFN and ribavirin combination
therapy. What is now needed is a prospective study of
whether the early reduction of ribavirin in “2 by 2”
standard-positive patients can improve the SVR rates, (o
ascertain the utility of the “2 by 2” standard in PeglFN
and ribavirin combination therapy.
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Table 1 Distributions of etiologic factors in each
term -

Table 2 Changes of the average age of hepatocelul-
lar carcinoma development in each etiologic factor

B (%) C (%) AL (%) UN (%)

B C AL UN

1% term 26.3 487 66 26
20 term 126 769 42 21
3term- 101 757 77 12
4% term 841 8271 52 26

1¢t term 59+10 638 60+5 69+ 6
27 term 64210 67+8 551 57+5
3 term 57+8 697 65+4 69+8
4% term 58x10 71+8*  68+9 72£48

Tp < 001, compared to 1¢ term

Abbreviations: B, HBV; C, HCV:; AL, alcoho!; UN, unknown

age: yrs.=SD
*p < 0001, compared to 15t term, 2nd term, 3rd term
§p < 005, compared to 274 term

Table 3 Changes of the average age of hepatocelullar carci-
noma development in male and female

all cases I male " female p
1%t term 62+9 63+8 6010 NP
2M term 65+9 648 68871 <005
3rd term 678 65+8 696 <001
4t term 69*—-9‘ 68 £9*5 72+ 8* <001
age: yrs. +SD

*p < 0.001, compared to Ist term, 2% term, 3t term in all cases, to 1st
term, 274 term in male, to 1%t term in fernale

5p < 005, compared to 3 term

Tp < 001, compared to 39 term, 4th term

Table 4 Changes of age distribution in cases with HBV and HCV related HCC in each term

<4ly 41-50y 51-60y 61-70y 7iy <
B (%) C%) B%) C(%) B(%) C (%) B (%) C (%) B (%) C (%)
Itterm 1Q25) 0 615 2@26) 12(30) 30(395)* ** 16 40 27(355* 5(125 17(223)
2rdterm  1(56) 101 0 3(26) 3(167) 24(209)¢ 90 61(53)** 5(278) 26 (226)
3dterm 1 (6.3) 0 2(125 101 6375 21(158) 4(125) 71(534)% 3(188) 40 (30)*
4% term 1 (59) 0 2(118) 5Q7) 5(294) 16(86) 7(412) 62(333) 2(11.8) 103(55.3)**

C: *p < 0001, **p < 00001, 5p < 0,05, compared to 4t term in 51-60y. *p < 0001, compared to 2rd, 3rd term, **p < 0.0001,
$p < 0.05, compared to 4th term, in 61-70y. **p < 0.001, compared to 1st term, 2 term, Tp < 0.01, compared to 4th term in Ty <

Table 5 Changes of gender distribution of hepato-
celuilar carcinoma development in each term

male female male/female
1%t term 126 26 48*
2 term 107 36 307
3rd term 119 50 248
4t term 113 78 14

*p < 0001 tp < 001, §p < 0.05, cofnpared to 4th term
in male/female

EELBUDEENEL o TV ENEEZII D>
7. BRIFHEBABER 2 0 DR b E 4 BEILL
TW5,

QMBI + BR BT

FREOMBEBETE -0 655 Hith 317 Bl & &4k
DBAEEIZ D #7222 VO TEFNC bias Do TV D
WREHEASH ) 1CG20% LA, PLT15 FLAE, PT>90%,
FLERIRA FO 05 b 3HB U L 257 2 BI% By
BYERFS L L7z, MGBWHICERIRIZRI 2 L 72 619

— 567 —



20 : 600 ¥

B 48125 (2007)

Table 6 Changes of frequency and gender distribution in cases
with histologically chronic hepatitis in the noncarcinomatous part

of the liver
CHrall cases male/female (ratio) age
15t term 15/74 (20.3%) 13/2 (65) 625+94**
2m term 17/74 (23%) 14/3 (4.7) 64.0+97*
3rd term 32/97 (33%) 26/6 (4.3) 68.7t89%
4'h term 24/72 (33.3%) 16/8 (2) 68887

CH, chronic hepatitis

**p < 00001, *p < 0,001, §p < 0.05, compared to 4th term

Table 7 Changes of frequency and gender distribution in cases
with histologically and clinically chronic hepatitis

CHrall cases male/female (ratio) age
1¢t term 27/142 (19%) 24/3 8)% 61 +10*
2r term 28/132 (21.2%) 22/6 3.7) 65+9ft
3rd term 41/159 (25.7%) 31710 (3.1) 68+8
4% term 53/186 (28.5%) 37/16 (2.3) 69x8

CH, chronic hepatitis,
§p < 0.05, compared to 4t term

*p <0001, fp < 001, compared to 4t term

wvﬁﬁLté%uﬁﬁ%%ﬁww&kﬁtﬁﬁﬁﬁ
ROEDBHEIL19%, 21.2%, 257%, 285% & 4 4
B Lo TVAIEBRER L h o7 Bl 8, 37,
31, 23LEALMDEDLHEHEL hoT VD, 5
BEROELBHILL TV 2.

() BERREHOEEIRBEEROLS (Table8)

OLFIDIEL : FERFEDE 106 Pl FI9ERIE 64+
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72 (BERMEDHY 64578 vs. HEL 67+87%).
8) SMESHOEBINRBEEBOLS (Table 9)
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PEBIDIE S B RABERIIBE o 2B BZILA S N
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UN # 14 BIOHBE T L2 &£ 50~78 & (F
¥)67T+8k, B 7HI&7H), MR 1 B2,

7HIADM, BME, BEMEDVT RS %S (DM
SHl. BIESH, BWEEM1IF)L, 66ITIE20%4
PHE L TW 7. BMII5~322 (3 28+9), 2044 id
185 LT OBEAREH 1 61, 18.5~25 DL BT 4 41,
25~30 D% R HRiHHS 5 B, 30~35 DEEEHA 1 fiC
UN B2 S 2 2 BHEEII R 2 v, TR
BUERR 46, FEESH, EXF16. FERED
oI IIFBBEREORABBIRF 76, MERCHE
Berh 4 6, BRTIR BEE HH BERBHEREE
DEHEERTEAD3FTH 5.

% =
HCCORBI A7z hT Tl oh#fiExhTun
TCHIHLTRIEE, BY &g, 7ira—n
BINEA1 B 50g LA b, BEMBERHSER HIV Lo
EHRE, BR%ELV LR#EOSH, HCVIb &, AFP
B EA"~'9 HBV B FEZE Cii W ER, 1CG
PHEZLZEEFTHLY. wWFhd FEESLEELR
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TV2HR%Eb 5D TEHE, BOERLSbETR
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Table 8 Comparison of the average age of hepatocelullar carcinoma devel-
opment between the cases with and without diabetes mellitus in each term

With diabetes mellitus

Without diabetes mellitus

n (%) age (yrs) n (%) age (yrs)
Total 106 (16.2) 648 549 (83.8) 66+9 < 0.05
1%t term 20(132) 62+8 132 (86.8) 62+9 N.S
20 term 24 (16.8) 627 119 (832 659 NS
3 term 31(18.3) 64x7. 138 (81.7) 67+8 < 005
4t term 31 (16.2) 66+10 160 (83.4) 70+9 N.S

Abbreviation: DM, diabetes mellitus

Table 9 Comparison of the average age of hepatocelullar carcinoma devel-
opment between the cases with and without hypertension

With hypertension

Without hypertension

n (%) age (yrs) n (%) age (yrs)
Total 100 (15.3) 69+7 555 (84.7) 66+9 <001
1st term 13 (8.6) 666 139 (91.4) 62x9 NS
2nd term 25 (17.5) 667 118 (82.5) 659 NS
3 term 27 (16.0) 687 142 (84.0) 678 NS
4th term 35(18.3) 715 156 (81.7) 70£9 NS

Abbreviation: HT, hypertension

B DEMRPHEBEZRET L
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Chronological analysis for the hepatocellular carcinoma development
Michiyasu Yagura*, Akihisa Tanaka, Masanobu Iri, Hiroshi Kamitsukasa

We chronologically analyzéd the hepatocellular carcinoma cases during 1885 to 2005 every five years, i.e.
Ist. term (1986~90), 2nd. term (1991 ~93), 3rd. term (1996~2000), 4th. Term (2001~05), respectively. HBV group
has slightly decreased, HCV group has slightly increased and alcoholic group whose ethanol consumption is -
over 80g per day for more than 10 years and UN group in which HBV, HCV and AL group were excluded has
remained unchanged in frequency,respectively. Female's percentage of HCC development has increased. The
age of HCC development has been getting older year by year, except for HBV group which has remained un-
changed. The percentage of chronic hepatitis in noncarcinomatous part of the liver has increased. The age of
HCC development is significantly lower in patients with DM, on the other hand significantly higher in patients
with hypertension. The above results suggest that we must pay attention to HCC development even in case of
histologically or clinically chronic hepatitis in the elderly patients.
Key words:  hepatocellular carcinoma - HBV HCV chronic hepatitis  epidemiology
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