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Cancer economics in the treatment of colorectal cancer
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Abstract
Background. Adequate treatment for extremely advanced
endometrial cancer is unknown. The purpose of this study
" was to clarify the prognosis of patients with stage IVB endo-
metrial carcinoma and the validity of treatment. Further-
more, we evaluated whether there was a connection between
the prognosis and the site of metastasis.
Methods. The prognoses of 55 patients with stage IVB
endometrial carcinoma were studied with reference to the
initial treatment method and the metastatic site at the time
of the initial treatment.
Results. The median survivals of the group of 35 patients
who were initially treated with surgery and the group of 10
patients who underwent radiotherapy or chemotherapy as
their initial treatment followed by surgery were 11.5 months
and 9.5 months, respectively. The residual tumor diameter
after surgery was precisely measured in 40 of these 45
patients. The prognosis was significantly better in the
patients with a residual tumor diameter of less than 2 cm
compared to those with a tumor diameter of 2 cm or greater,
and the median survival periods in these two groups were
23.5 months and 11.5 months, respectively (P = 0.027).
Furthermore, the prognosis of patients with lung metastasis
was significantly better than that of patients with non-lung
hematogenous metastasis; the median survival periods of
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these two groups were 18.5 months and 10.5 months, respec-
tively (P = 0.014).

Conclusion. For operable patients, surgery as an initial
treatment and reduction of the residual tumor size to less
than 2 cm appeared to contribute to a better prognosis. In
addition, conservative initial treatment and the presence of
non-lung hematogenous metastasis were poor prognostic
factors.

Key words Endometrial carcinoma - Stage IVB - Opera-
tion - Preoperative therapy - Cytoreductive surgery -
Metastasis

Introduction

Endometrial carcinoma is the most frequent gynecological
malignant tumor in the United States,' and recently it has
tended to occur with increasing frequency in Japan. A
majority of patients with endometrial carcinoma are
treated when the cancer is at an early stage;z however, the
frequency of stage IV endometrial carcinoma with distant
metastasis is reported to be 3%-13%,>* with a 5-year sur-
vival rate of 10%-20%.>* Stage IVB endometrial carci-
noma has a poor prognosis, but it has been reported that,
after reducing the tumor mass with initial surgery, adjuvant
therapy can be performed effectively and the overall sur-
vival (OS) can be prolonged.*® On the other hand, there
are occasions where preoperative chemotherapy or radio-
therapy is performed prior to a decision to perform
surgery; for example, in patients with ovarian cancer, or
in patients with stage IVB endometrial carcinoma if
surgery is not suitable as an initial treatment considering
the general condition of the patient and the status of tumor
spread. A detailed evaluation of the prognosis in such
patients has not been reported. One of the purposes of
this study was to clarify the prognosis of patients with stage
IVB endometrial carcinoma and to determine the signifi-
cance of surgery, preoperative chemotherapy, and radio-
therapy for their prognoses. We also evaluated whether



there was a connection between the prognosis and the site
of metastasis in these patients.

Patients and methods

During the 22 years from January 1985 to December 2006,
877 patients with endometrial carcinoma were treated at the
Kanagawa Cancer Center. Among these patients, there
were 55 patients (6.3%) with stage IVB endometrial carci-
noma according to the 1988 International Federation of
Gynecology and Obstetrics (FIGO) staging classification.
These patients were studied retrospectively. Patients who
bad undergone surgery, chemotherapy, or radiotherapy
previously as an initial treatment were included. In addi-
tion, patients receiving only best supportive care were also
included. Endometrial cancer patients with concurrent
cancers were excluded. The diagnosis of lymph node metas-
tasis, including paraaortic lymph nodes, was determined as
significant lymph node enlargement of more than 1.5 cm
shown on computed tomography (CT) scans or magnetic
resonance imaging (MRI). From 2003, if the diagnosis of
distant metastases was difficult to make by CT or MRI, fluo-
rodeoxyglucose positron emission tomography (FDG-PET)
was used to make the definitive diagnosis.

Among the criteria used to determine each treatment
procedure, surgery, including hysterectomy with bilateral
salpingo-oophorectomy, was the first choice to control the
local primary disease and to evaluate the tumor spread in
the intraperitoneal cavity, as long as the patient’s general
condition was good enough to tolerate the operation. In
patients whose performance status (PS) was too poor for
surgery, radiation therapy was chosen as the initial treat-
ment, if stopping external bleeding was crucial. Chemo-
therapy was performed as an initial treatment in patients
with poor PS but tolerable external bleeding, with the aim
of reducing both primary and metastatic lesions.

When the Gynecologic Oncology Group (GOG) PS was
good (0-2) and at least hysterectomy was assumed to be
possible as an initial treatment, a simple total hysterectomy
with bilateral salpingo-oophorectomy was performed as the
standard operation. When there was no gross residual
tumor in the peritoneal cavity, retroperitoneal lymph node
dissection was also performed. If massive multiple metasta-
ses were found before any initial treatment or if the PS was
too poor for surgery (PS 3-4) or if serious general complica-
tions were present, chemotherapy or radiotherapy was initi-
ated. For the chemotherapy, the CAP regimen (cisplatin
50 mg/m?; cyclophosphamide 500 mg/m?; pirarubicin 30 mg/
m?) was administered to patients from 1985 to 1998, and the
TC regimen (paclitaxel 175 mg/m’; carboplatin AUC = 5.0)
was administered to patients from 1998 to 2006. For the
radiotherapy, total pelvic irradiation of 48-60 Gy was
applied.

The prognosis was examined with regard to the patient’s
age, histological type, initial treatment method, residual
tumor diameter after surgery, and metastatic sites at the
Initiation of treatment. To assess the prognosis, overall sur-
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vival (OS) was analyzed for all patients. The survival rate
was calculated by using all causes of death and the cumula-
tive survival rate was estimated by the Kaplan-Meier
method.” OS was assessed by the bilateral log-rank method."
For survival analysis, event time distributions were esti-
mated using the method of Kaplan and Meier, and differ-
ences in survival rates were compared using the log-rank
test and the Cox proportional hazards regression model."
Statistically significant differences were defined as P < 0.05
for all tests. And finally, x* analysis was used to identify
variables.

Results
Patient characteristics

Patient characteristics are shown in Table 1. The median
age was 60 years (range, 31-81 years); 7 patients (12.7%)
were premenopausal and 48 patients (87.3%) were post-
menopausal. The most frequent histological type was endo-
metrioid adenocarcinoma, in 29 patients (52.7%); the others
were: 7 patients (12.7%) with serous adenocarcinoma; 5
patients (9.1%) with adenosquamous cell carcinoma; 5
patients (9.1%) with carcinosarcoma;4 patients (7.3%) with
adenoacanthoma; 3 patients (5.5%) with small cell carci-
noma; 1 patient (1.8%) with clear cell adenocarcinoma; and
1 patient (1.8%) with undifferentiated carcinoma. The
GOG PS was 0-2 in 51 patients (92.7%) and 34 in 4 patients
(7.3%).

Metastatic sites

Distant metastasis patterns in the stage IVB endometrial
carcinoma patients at the time of initial treatment were
classified into three groups: hematogenous metastasis;
intraperitoneal metastasis; and distant lymph node metas-
tasis, according to the main routes through which endome-
trial cancer cells spread (Table 2). Hematogenous metastasis

Table 1. Patient characteristics

Number of patients 55

Age (years)
Median 60
Range 31-81

Menopause No. of patients (%)
Premenopausal 7(12.7)
Postmenopausal 48 (87.3)

Cell type No. of patients (%)
Endometrioid adenocarcinoma 29 (52.7)
Serous adenocarcinoma 7(127)
Adenosquamous 5(9.1)
Carcinosarcoma 5(09.1)
Adenoacanthoma 4 (71.3)
Small cell carcinoma 3 (5.5)
Undifferentiated 1(1.8)
Clear cell adenocarcinoma 1(1.8)

GOG performance status No. of patients (%)
0-2 51 (92.7)
34 4 (7.3)
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GOG, Gynecological Oncology Group
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Table 2. Metastatic sites

Classification of metastatic sites No. of patients (%)

Hematogenous metastasis® 24 (43.6)
Lung 16 (29.1)
Bone 7 (12.7)
Liver 4(7.3)
Brain 1(1.8)

Intraperitoneal metastasis 36 (65.5)
Peritoneum 22 (40.0)
Omentum 14 (25.5)

Distant lymph node metastasis 8 (14.5)
Supraclavicular lymph node 6 (10.9)
Inguinal lymph node 2 (3.6)

*Some patients had metastases at more than one site

Table 3. Methods of treatment

Classification No. of patients (%)
Operation as initial treatment 35 (63.6)
Adjuvant therapy after operation 30
Chemotherapy only 26
Radiation only 1
Chemotherapy and radiation 3
Neoadjuvant therapy before operation 10 (182)
Chemotherapy 8
Radiation 2
Chemotherapy only 7 (12.7)
No treatment 3(5.5)

was seen in 24 patients (43.6%), among whom there were
16 patients (29.1%) with lung metastasis, 7 patients (12.7%)
with bone metastasis, 4 patients (7.3%) with liver metasta-
sis, and 1 patient (1.8%) with brain metastasis. Intraperito-
neal metastasis was seen in 36 patients (65.5%), among
whom there were 22 patients (40.0%) with peritoneal dis-
semination and 14 patients (25.5%) with omental metasta-
sis. Distant lymph node metastasis was seen in 8 patients
(14.5%), among whom there were 6 patients (10.9%) with
supraclavicular lymph node metastasis and 2 patients (3.6%)
with inguinal lymph node metastasis.

Methods of treatment

The classification of the treatment methods is shown in
Table 3. Thirty-five patients (63.6%) underwent initial sur-
gical treatment and the PS was 0 in all patients. Among
them, postoperative adjuvant therapy was performed in 30
patients: radiotherapy was performed in 1 patient (total
pelvic irradiation 60 Gy); chemotherapy alone was per-
formed in 26 patients (CAP regimen in 13 patients, TC
regimen in 13 patients); and combined chemotherapy and
radiotherapy were performed in 3 patients (CAP regimen
and total pelvic irradiation in 3 patients). In 5 patients,
adjuvant therapy was not performed, taking the general
condition of the patients into consideration.

In 20 patients (36.4%), surgery could not be selected as
an initial treatment. Among them, 17 patients (30.9%) were
treated initially with chemotherapy (CAP in 10 patients, TC
in 5 patients) or radiotherapy (2 patients), and 10 patients

Overall survival rate (%)

Survival time (months)

Fig. 1. Overall survival rate of all 55 patients with stage IVB endome-
trial carcinoma

could then undergo surgery (PS 0-1). Of these 10 operable
patients, 8 patients had preoperative chemotherapy and 2
patients had preoperative radiotherapy. All 7 patients who
could not undergo surgery because of general complications
or poor PS had only chemotherapy. Three patients who
were untreated and whose condition deteriorated had a PS
score of 3.

Survival analysis

The OS rate of all patients with stage IVB endometrial
carcinoma is shown in Fig. 1. The median survival period
was 10.5 months (range, 0-81 months; mean survival period.
16.9 months), and the 5-year survival rate was 20.2%.
During the observation period, 14 of the 55 patients
survived, 41 patients died, and 9 patients showed no
recurrence.

A summary of the median survival periods of patients
stratified into subgroups with regard to age, histological
type, metastatic site, initial treatment, and residual tumor
diameter is shown in Table 4. For age, survival was analyzed
after dividing the patients into two groups: those aged 60
years (which was the median age) or younger, and those 61
years or older. However, there was no significant difference
between these groups. For the histological type, the patients
were also divided into two groups: endometrioid adenocar-
cinoma G1 plus G2, and all other histological types. The
median survival periods for these two groups were 15.5
months and 10.5 months, respectively. The endometrioid
adenocarcinoma G1, G2 group showed better survival than
the other group, but there was no statistically significant
difference between the two groups.

The OS of the 35 patients with surgery as the initial treat-
ment and the OS of the 10 patients who underwent surgery
after radiotherapy or chemotherapy as an initial treatment
are shown in Fig. 2. The median survival periods of these
groups were 11.5 months (range, 0~81 months; mean sur-
vival, 18.6 months) and 9.5 months (range, 1-44 months;
mean survival, 14.5 months), respectively. The group that
had surgery as the initial treatment showed a better prog-
nosis than the group that received preoperative therapy;
however, there was no significant difference between these
groups (P = 0.302). The S-year survival rate was 254% in



Table 4. Survival analysis
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Variables Number of patients Median survival period
(%) (months)

Age (years; n =55)

31-60 31 (56.4) 105

61-81 24 (43.6) 155
Histology (n = S5)

Endometrioid G1 G2 14 (25.5) 155

All others 41 (74.5) 10.5
Initial treatment (n = 55)

Surgery 35 (63.6) 11.5

Chemotherapy or radiotherapy followed by surgery 10 (18.2) 9.5
Chemotherapy only/no treatment 10 ND
Residual tumor diameter (n = 40)

Less than 2 cm 18 (45.0) 235

2 cm or more 22 (55.0) 11.5
Metastatic sites (n = 53)

Hematogenous metastasis 24 (43.6) 115

Lung 16 (29.1) 185
All sites other than lung 8 (14.5) 10.5
Intraperitoneal metastasis 36 (65.5) 125
Distant lymph node metastasis 8 (14.5) 12.5

ND, not determined
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Fig. 2. Overall survival rates of the 35 patients who underwent surgery
as the initial treatment and the 10 patients who underwent surgery
after radiotherapy or chemotherapy as the initial treatment

the group with surgery as the initial treatment and 14.1%
in the group with radiotherapy or chemotherapy as the
initial treatment, regardless of whether or not there was any
subsequent surgical treatment (P = 0.542).

In 40 of the 45 patients who underwent surgery, there
was a clear description of the residual tumor diameter. The
prognoses were analyzed in the patients with a residual
tumor diameter of 2 cm or more and in those with a tumor
diameter of less than 2 cm (Fig. 3). The median survival
periods in these two groups were 11.5 months (range, 1-81
months; mean survival, 16.3 months) and 23.5 months
(range, 0-81 months; mean survival, 20.6 months), respec-
tively. The OS showed that patients with a residual tumor
diameter of less than 2 cm had a significantly better prog-
nosis than those with larger tumor diameters (P = 0.027).

The OS rates of the groups with hematogenous distant
metastasis, intraperitoneal disseminated metastasis, and
distant lymph node metastasis are shown in Fig. 4. The
median survival periods in these three groups were 11.5
months (range, 0-81 months; mean survival, 18.5 months),
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Fig. 3. Overall survival rates of the 22 patients with a residual tumor
diameter of 2 cm or more and the 18 patients with a residual tumor
diameter less than 2 cm
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Fig. 4. Overall survival rates of the 24 patients with hematogenous
distant metastasis, the 36 patients with intraperitoneal disseminated
metastasis, and the 8 patients with distant lymph node metastasis

12.5 months (range, 0-81 months; mean survival, 15.8
months), and 12.5 months (range, 3-50 months; mean sur-
vival, 19.3 months), respectively. There were no significant
differences between the groups. When the hematogenous
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Table 5. Multivariate analysis using prognostic factors

Risk ratio 95% CI P value
Initial treatment other than surgery 3.28 1.253-8.586 0.016
Lung metastasis® 0.27 0.074-0.965 0.044
Hematogenous metastasis 2.16 0.492-9.449 NS
Intraperitoneal disseminated metastasis 1.13 0.274-4.661 NS
Distant lymph node metastasis 0.34 0.102-1.136 NS
Diameter of residual tumor 2 cm or more 2.76 1.126-6.750 0.026

*Lung metastasis without other hematogenous metastatic lesions

CI, confidence interval; NS, not significant
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Fig. 5. Overall survival rates of the 16 patients with lung metastasis
and the 8 patients with non-lung hematogenous metastasis

metastasis group was divided into a lung metastasis group
and a non-lung metastasis group, these groups’ median sur-
vivals were 18.5 months (range, 0-81 months; mean sur-
vival, 24.1 months) and 10.5 months (range, 1-13 months;
mean survival, 7.5 months), respectively. The OS showed
that the non-lung hematogenous metastasis group had a
significantly poorer prognosis (P = 0.014; Fig. 5). The 5-year
survival rates were 26.4% in the lung metastasis group, 0%
in the non-lung hematogenous metastasis group, 23.7% in
the intraperitoneal disseminated metastasis group, and
34.0% in the distant lymph node metastasis group.

Multivariate analyses using each prognostic factor exam-
ined (Table 5) showed that conservative management with
chemotherapy or irradiation as the first treatment and a
residual tumor diameter of more than 2 cm after the opera-
tion were significant poor prognostic factors (risk ratios
3.28 and 2.76, respectively). Lung metastasis without other
hematogenous metastasis was a significant factor for better
prognosis (risk ratio 0.27).

The clinical courses in 17 of the 20 patients who could
not undergo initial surgical treatment, because of poor
PS and/or a massive tumor spread, were as follows. Two
patients with inguinal lymph node metastasis were treated
with irradiation of both inguinal lymph nodes and pelvis as
the first treatment, followed by total abdominal hysterec-
tomy (TAH) and bilateral oophorectomy (BSO). Both
patients had residual tumors that were more than 2 cm in
diameter and they died because of progression of peritoneal
dissemination. Fifteen patients had chemotherapy as the
first treatment; CAP was used in 10 patients and TC in 5
patients.
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Of these 17 patients, 2 patients with lung metastasis
without other hematogenous metastasis have survived with
complete remission. One had CAP followed by TAH and
BSO (suboptimal operation), and the other had TC fol-
lowed by radiation therapy.

Discussion

The prognosis of stage IVB endometrial carcinoma is poor,
with a 10%-20% S5-year survival rate” This is partly
because the response rates to radiotherapy, chemotherapy,
and hormone therapy for large residual tumors are low. It
has been reported that aggressive cytoreductive surgery in
patients with stage IVB endometrial carcinoma improves
the prognosis. However, when patients at our hospital were
reviewed, 36.4% of the stage IVB patients were inoperable.
In the present study, we evaluated patients to see if the
prognosis was influenced by when surgery was performed
as an initial treatment approach or by the choice of pre-
operative chemotherapy, radiotherapy, or both. In addition,
as background evaluation for these patients, we investi-
gated whether differences in metastatic sites influenced the
prognosis.

Goff et al.® reported that 29 of 47 patients with stage IV
endometrial carcinoma could undergo surgery without
leaving a bulky tumor and that the median survival period
was 19 montbs, while the median survival period of 18
patients who did not undergo surgery was 8 months. Chi et
al” reported that in 55 stage IV endometrial carcinoma
patients who underwent surgery as an initial treatment, the
median survival period of patients with a residual tumor
diameter of less than 2 cm was 31 months, while the median
survival period of patients with a residual tumor diameter
of more than 2 cm was 12 months and that of the inoperable
patients was 3 months. Bristow et al.® reported that in 65
stage IVB endometrial carcinoma patients who underwent
surgery as an initial treatment, the median survival period
of patients with a residual tumor diameter of less than 1 cm
was 34.3 months, while the median survival period of
patients with a residual tumor diameter of more than 1 cm
was 11.0 months. In our study, the survival period was also
significantly prolonged in the patients with a residual tumor
diameter of less than 2 cm.

Our study showed that the patients who received initial
surgical treatment tended to have a better prognosis than
the patients who received preoperative chemotherapy or



radiotherapy followed by surgery. Reports of preoperative
chemotherapy in endometrial carcinoma are rare.?
Our study failed to show a positive effect of preoperative
chemotherapy or radiotherapy. In the patients with
chemotherapy and/or radiotherapy as an initial treatment,
the treatment response was very low, and only half of
these patients could undergo subsequent surgery. Further-
more, of the patients that could undergo surgery, 50%
were unable to undergo optimal surgery. Campagnutta
et al.” studied 9 patients with recurrent endometrial car-
cinoma who had received preoperative chemotherapy at
the time of recurrence, and reported that there was no
improvement in either the surgery completion rate or the
survival rate.

In Western countries, preoperative radiotherapy is per-
formed more frequently than in Japan. Especially in patients
in whom the cervix is enlarged by invasion, it has been
reported that combined preoperative radiotherapy and
surgery is useful.'“" Also, National Comprehensive Cancer
Network (NCCN) guidelines'® recommend radiotherapy or
a radiotherapy-surgery combination according to circum-
stances in patients with extrauterine extension, such as
invasion to the vagina, bladder, rectum, or parametrium.
Landgren et al."” reported that the S-year survival rate was
26% in 26 patients with unresectable advanced endometrial
carcinoma treated with irradiation. In Japan, unlike Western
countries, preoperative chemotherapy is often used in the
treatment of endometrial carcinoma, especially for patients
with distant metastasis. We have patients in whom uterine
perforation developed after radiotherapy. Therefore, the
value of chemotherapy in the initial treatment of advanced
endometrial cancer patients should be re-evaluated and the
effectiveness of the recent extensive use of multidrug com-
bination therapy including paclitaxel/docetaxel should be
clarified.

In some reports, age is considered to be an important
factor related to the prognosis.”’®® On the other hand, it
has also been reported that this relationship was not
observed.® Our study results also did not show age to be
clearly associated with the prognosis. Many reports have
stated that histological type and tumor grade are not cor-
related with the prognosis.>’?

Our study showed that patients with hematogenous
metastasis to organs other than lung (bone, brain, liver) had
a significantly poorer prognosis than those with metastasis
only to lung. The median survival period of the patients
with hematogenous metastasis to organs other than lung
was 10.5 months and the longest survival was only 13
months. The direct cause of death was a new metastasis to
other sites in bone, liver, or pericardium, suggesting the
presence of extensive hematogenous metastasis. As for the
favorable prognosis of the patients with lung metastasis, we
speculate that the sensitivity to chemotherapy of distant
metastases at different sites is different, and that lung
metastasis may be most sensitive to chemotherapy; however,
a greater number of patients is needed to prove this specu-
lation statistically.

Paraaortic lymph node (PAN) metastasis is thought to
be an important prognostic factor in endometrial cancer. In
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the present study, PAN metastasis was diagnosed in five
patients. The distant PAN metastases were found in the
supraclavicular lymph node in three patients, in the lung in
two patients, and bone in one patient; and intraperitoneal
dissemination was found in one patient). PAN metastasis
had no impact on the prognosis, as determined by multivari-
ate analyses (P = 0.061, data not shown).

The PS is likely related to the spread of tumor metasta-
ses. Bristow et al.® reported that the pretreatment PS was
an important factor associated with the prognosis in
advanced endometrial carcinoma. In patients with a good
PS, extensive cytoreductive surgery is possible, any residual
tumors can be reduced to optimal size, and postoperative
adjuvant therapy can be performed aggressively. Therefore,
even in patients with non-lung hematogenous metastasis,
surgery should be selected if the PS is good and surgery is
possible.

In conclusion, preoperative chemotherapy or radiother-
apy in stage IVB endometrial carcinoma did not improve
the prognosis, but a favorable prognosis was obtained in
patients in whom surgery was possible as an initial treat-
ment. In addition, reducing the residual tumor size to less
than 2 cm by surgery appeared to contribute to a better
prognosis. In a background evaluation of tumor spread,
hematogenous metastasis to sites other than lung was a
significant factor indicating poor prognosis, so effective
multidisciplinary treatment methods need to be developed
for such metastases.
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High serum alanine aminotransferase levels for the first three
successive years can predict very high incidence of hepatocellular
carcinoma in patients with Child Stage A HCV-associated liver
cirrhosis
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Abstract

Objective. To assess retrospectively whether continuously high serum alanine aminotransferase (ALAT) levels (<80 IU) in the
first three successive years after the diagnosis of liver cirrhosis (LC) are predictive of a subsequent high incidence of hepatocellular
carcinoma (HCC) in patients with Child Stage A hepatitis C virus (HCV)-LC. Material and methods. The study comprised
132 HCV-LC (Child Stage A) patents who had not received interferon therapy but had been treated with anti-inflammatory
agents. Atthe end of a 3-year follow-up after the diagnosis of LC, the patients were subdivided into three groups according to their
serum ALAT levels and the subsequent incidence of HCC was assessed. Results. The cumulative incidence of HCC starting
from 3 years after the diagnosis of LC in the continuously high ALAT group (annual average over 3 years always 280 IU; n=41;
Group A) was markedly higher than that in the continuously low ALAT group (always <80 IU; n=48; Group B) (#<0.005) during
an observation period of 7.9+3.7 years. The incidence of HCC in Group A was 11.8%/year. The odds ratios of developing HCC
in Group A and Group C (mixed high and low ALAT levels; n=43) were 5.1-fold and 1.5-fold that of Group B, respectively.
A multivariate analysis revealed that the ALAT group was independently associated with HCC development. Conclusions.
Continuously high ALAT levels for three successive years following the diagnosis of LC can be predictive of a very high incidence
of HCC in Child A HCV-LC patients. Prospective trials using therapeutic approaches aimed at decreasing ALAT levels are
necessary in order to confirm a positive impact of ALAT reduction on the incidence of HCC in patients with HCV-LC.

Key Words: Heparitis C virus-associated liver cirrhosis, hepatocellular carcinoma, incidence of hepatocellular carcinoma, risk of
hepatocellular carcinoma, serum alanine aminotransferase

Introduction (mitotic activity) of tissue cells are correlated with the

development of carcinoma, presumably by chromo-
Among the many hypotheses proposed to explain the somal instability, an increased rate of random muta-
pathogenesis of carcinoma, one is that repeated tions [1,2], and promotion of tumor growth [3,4].
inflammation and the resulting increased proliferation Moreover, with regard to the relationship between
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continuous inflammation and tumor promotion,
Vasiliev & Moizhess [5] reported that the growth of
a small number of tumor cells was stimulated when
they were inoculated on or close to the surface of a
polymer film. They suggested that host reactions such
as inflammation may cause or promote tumorigenesis
or tumor growth. Subsequently, Hamada et al. [6]
succeeded in converting ER-1, a weakly tumorigenic
cloned cell line of a rat mammary carcinoma, into a
highly tumorigenic and metastatic cell line by inter-
acton with host cells reactive to a foreign body
(plastic plates). There are many reported clinical
instances that demonstrate the relatonship between
continuous inflammation and carcinogenesis: Helico-
bacter pylori infection and gastric cancer [7,8], ulcer-
ative colitis and colorectal cancer [9], Clonorchis
sinensis infecion and cholangiocellular carci-
noma [10,11], and so on.

Considering the above findings, it is possible that
the same mechanism is involved in the development
of human hepatocellular carcinoma (HCC) and that
the development of HCC is accelerated by continuous
inflammation in the liver of patients with hepatitis C
virus (HCV)-associated liver cirrhosis (LC). How-
ever, it is widely accepted that fibrosis may accelerate
the development of HCC in HCV-associated liver
diseases {12,13].

We previously demonstrated [14] the strong asso-
ciation between sustained high serum alanine amino-
transferase (ALAT) levels (280 international units
(INU) annual average) and the development of
HCC in patents with HCV-LC (Child Stage
A [15]) by long-term observation lasting about 7 years.
However, the stage of LC at which inflammation
strongly affects the development of HCC remained
unclear. In this retrospective study, we focused on the
first 3 years after the diagnosis of Child Stage A LC.
That is, the effects of continuously high ALAT levels
(280 IU) for 3 successive years following the diagnosis
of LC on the subsequent development of HCC were
observed in this study.

Material and methods
Study population

At the start of the study, patients who had previously
been exposed to the hepatitis B virus, and patients
who were positive for hepatiis B surface antigen,
hepatitis B core antibody, and hepatitis B surface
antibody were excluded from the study. Patients
who had previously undergone hepatic resection for
HCC were also excluded. Patients who had previously
been treated with interferon (ONF) were also
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excluded. Of the 179 HCV-LC patients who were
either ant-HCV positve (as confirmed by C-100
antibody or second-generation antibody) or HCV-
RNA positive (as confirmed by polymerase chain
reaction), 25 habitual alcohol drinkers were excluded.
This group included patients who consumed >40 g of
ethanol daily and those who drank alcohol >3 days per
week. Of the remaining 154 patients with pure HCV-
associated L.C, 3 patients who died within 3 years of
the study, and 19 patients who developed HCC within
3 years of the diagnosis of LC (Child Stage A) were
also excluded, as it was speculated that HCC cells had
already developed in the liver at the time of diagnosis
of LC in these patients.

The study was confined to patients with Child
Stage A [15] HCV-LC, because long-term follow-
up is required to observe the occurrence of HCC.
Most of the patients were hospitalized for liver biopsy
diagnosis at Kanagawa Cancer Center Hospital,
Kumamoto University Hospital, or Kitasato Univer-
sity Hospital between 1 April 1990 (when the esti-
mation of HCV antibody became possible in our
hospitals) and 31 January 1995.

The diagnosis of cirrhosis was made by liver biopsy
for most of the patients (87 out of 132, 65.9%), but in
some cases it was made on a clinical basis using
ultrasound (US, 21, 15.9%), computed tomography
scans (CT), biochemical tests (serum albumin level,
zinc turbidity test, ASAT/ALAT ratio), and platelet
counts., This study was carried out according to the
Declaration of Helsinki; all patients provided written
informed consent, and the study protocol was
approved by the Human Research Review Committee
of each hospital. The enrollment date for each patient
was the date of diagnosis of LC in all cases.

The annual average of serum ALAT levels, starting
from the date of diagnosis of LC, was calculated for all
patients. For this calculation, 12 measurements were
usually included, because the patients generally
received a consultation once a month at our hospitals.
Patients whose estimation of serum ALAT levels was
incomplete for any year were omitted.

At the end of the 3-year follow-up, we divided the
patients into three groups, and the subsequent inci-
dence of HCC was observed: continuously high
ALAT group (annual average over 3 years always
280 IU), continuously low ALAT group (annual
average over 3 years always <80 IU), and intermit-
tently high ALLAT group (mixed high and low average
ALAT levels, unclassified group). The reason 80 IU
was adopted as a cut-off level was because the annual
average ALAT level of patients with HCV-associated
cirrhosis with high DNA synthesis activity of hepato-
cytes estimated by BrdU uptake [16] in vitro (BrdU
labeling index (LI) 21.5%) that was shown in our
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previous study [17] to have a high risk of developing
HCC was found to be >80 IU in all patients [18]. The
incidence of HCC starting 3 years after the diagnosis
of LC was compared retrospectively among the
groups. This comparison was made to examine the
precise effect of inflammation in the first three years
after diagnosis on the subsequent development of
HCC in HCV-LC patients.

Follow-up study

Upon admission, most patients underwent a liver
biopsy, and US and either magnetic resonance imag-
ing (MRI) or computed tomography CT scans were
carried out in all cases to exclude patients who already
had HCC. After the patients were discharged, they
were examined by US every 3 months and MRI or CT
scans every 6 months to detect the presence of small
HCC nodules. Serum o-fetoprotein (AFP) levels
(radioimmunoassay <15.0 ng/ml) were measured,
and biochemical tests, including serum albumin,
serum ALAT, serum aspartate aminotransferase
(ASAT), the thymol turbidity test, the zinc turbidity
test, and peripheral blood counts were assessed every
month. The patients were followed carefully during
the long-term observaton period, and endoscopic
examination of esophageal varices was performed
every 6-12 months in all patients. If esophageal var-
ices with signs of redness were found, then either
sclerotherapy or ligation therapy was carried out to
prevent esophageal bleeding. If the US, CT, MRI, or
AFP studies suggested the development of HCC,
then further imaging examinations, including helical
dynamic CT scans, lipiodol-CT [19], and angiogra-
phy, were carried out to confirm the diagnosis of
HCC. In particular, all patients with suspected devel-
opment of HCC underwent angiography and Lipio-
dol infusion into the hepatic artery.

Out of the 80 cases that developed HCC in this
study, HCC was confirmed histologically in 49
(61.3%) (hepatectomy in 40, biopsy in 9).

Therapeutic procedures

Stronger-neo-minophagen C (SNMC) [20] and Sho-
sajiko-to [21] are herbal medicines used throughout
Japan to treat chronic viral liver diseases. They act by
reducing inflammatory processes [22} and controlling
ALAT levels. Ursodeoxycholic acid (UDCA) [20] is
also known to suppress elevated ALAT levels in some
cases. Suzuki et al. [20] observed a significant
decrease in serum ALAT levels by i.v. injection of
SNMC in patients with chronic hepatitis, and
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Hirayama et al. [21] observed a significant decrease
in serum ALAT levels by p.o. administration of Sho-
saiko-to to patients with chronic active hepatitis.
Moreover, Bellentani et al. [23] observed a significant
decrease in serum ALAT levels by long-term p.o.
administratdon of UDCA to patients with chronic
hepatitis. Furthermore, we recently showed a signif-
icant decrease in serum ALAT levels by combination
therapy with these drugs in patients with HCV-asso-
ciated cirrhosis [24].

For all patients in this study, we made an intensive
effort to maintain average serum ALAT levels below
80 IU using one of the above-mentioned anti-inflam-
matory agents or a combination of these agents. The
choice of agent was determined according to which
was most effective for suppressing serum ALAT levels
in each patient.

Statistical analysis

A total of 132 cases were followed up for >5 years, and
were subdivided into three groups: the continuously
high ALAT group, the continuously low ALAT
group, and an unclassified (intermittently high)
ALAT group. Demographic comparison of the three
groups was done by one-way ANOVA or the Mann-
Whitney test, according to data distribution.

Results

The results are presented as mean values (SD) or
frequency (%) of descriptive statistics. The contin-
gency table was analyzed with the x2 test. The differ-
ences in the risk of HCC incidence among the
continuously high AL AT group (»=41) and the inter-
mittently high AL AT group (7=43) as the reference of
the continuously low ALAT group (n=48) were cal-
culated by logistic regression [25].

The cumuladve incidences of HCC in the three
groups were analyzed taking into consideration the
competing risks [26] using the Kaplan-Meier
method [27] and the log-rank test. All analyses
were two-tailed, and p-values of less than 0.05 were
considered statistically significant. The statistical
analyses were done on a personal computer using
the statistical package SPSS for Windows (version
13.0; SPSS, Chicago, Ill. USA).

Finally, 132 patients with post-hepatic cirrhosis at
Child Stage A {15] who had not received INF therapy
were enrolled in this retrospective study. The char-
acteristics of the 132 patients included in the study
and the 49 excluded subjects at the beginning of the
study are summarized in Table I. The reason for the



