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Table’d. Lowest absolute neutrophil count (LNC) during the first treatment cycle

Level - LNC (per mm?) Time to LNC (days) Recovery from LNC (days)
Median Range Median Range Median Range

1 1860 1287-1884 14 12-22 2 2-6

2 1700 558-1768 14 4-17 3 2-10

3 904 200-1672 14 6-16 8 4-15

4 867 738-996 14 14 8 7-8

5 502 801-1824 14 13-17 6 6-21

was not observed in any patient during any treatment
cycle. There was no treatment-related death.

The median numbers of administration cycles were 2
(range 1-8) for level 1, 6 (range 3—11) for level 2, 6 (range
2-13) for level 3, 4 (range 3-6) for level 4, and 3 (range
2-5) cycles for level 5.

An objective tumor response was not observed in the
patients at dosage levels 1 and 4. Three patients showed
a partial response (PR) at level 2. Two patients showed a
complete response (CR) and one patient showed a PR at
level 3. Two patients showed a PR at level 5. The overall
response rate in all 19 patients with measurable lesions

‘was 42% (95% confidence interval 20-67%). The re-

sponse rate in pretreated patients was 43% (6/14) and
that in chemonaive patients was 40% (2/5). The ascites
disappeared in two of three patients without measurable
lesions at level 3. ’

Discussion

Based on the results of phase I and II clinical trials of
paclitaxel, the RD was set at 210 mg/m? over a 3-week
dosing schedule in Japan, and a relatively high tumor
response rate of 23% has been reported for advanced
gastric cancer [29, 33]. In addition, paclitaxel yielded the
same response rate in the second-line setting (23%) as in

~ the first line setting (24%), and non-cross resistance with

other anticancer drugs was suggested. In terms of the
toxicity, leukopenia and neutropenia of higher than
grade 3 were observed in 28% and 58% of patients,
respectively. These results are supported by other studies
[1, 5]. In recent years, the concept of dose-dense therapy
whereby the interval between administrations is short-
ened to reduce the time for regrowth of neoplastic cells
has been proposed [8]. Several clinical studies involving
weekly dose-dense therapy of paclitaxe] have been per-
formed in lung, breast, and ovarian cancer [16, 24, 27].
Following a phase I clinical trial in 60 patients with
advanced cancer who had been treated previously with
systemic chemotherapy other than taxanes, the RD was
80 mg/m? of paclitaxel weekly, and grade 3 or higher
toxicities were rarely observed [16]. In addition, a recent
randomized trial comparing two administration meth-
ods of paclitaxel with the same dose intensity (conven-
tional 3-week regimen of 200 mg/m? and weekly regimen
of 67 mg/m?) in patients with recurrent ovarian cancer
revealed equal response rates and overall survival, and

reduced toxicities with the weekly schedule [24]. Thus,
weekly dosing of paclitaxel has been confirmed to have
equal efficacy and lower toxicity than the conventional
dosing regimen.

Capecitabine is still under investigation for advanced
gastric cancer in Japan. Instead, the immediate precur-
sor to capecitabine, doxifluridine, has been approved for
the treatment of advanced gastric cancer. In preclinical
evaluations, the therapeutic index of doxifluridine has
been shown to be much more than that of 5-FU [4]. In
clinical studies, high oral bioavailability of doxifluridine
has been noted, and it has shown prominent antitumor
activity in patients with breast, colorectal, and gastric
cancers [2, 7, 20]. The DLT of doxifluridine is diarrhea.
Recently, it has been reported that several anticancer

drugs, including paclitaxel, upregulate the expression of

dThdPase specifically in tumor tissues and that paclit-
axel in combination with doxifluridine shows the syn-
ergistic activity in several human cancer xenograft
models [26]. Furthermore, the major toxicities of pac-
litaxel and doxifluridine do not overlap. Therefore, we -
adopted a weekly dosing regimen of paclitaxel in com-
bination with doxifinridine.

Neutropenia was the most frequently .observed tox-
icity with this combination therapy, and was dose-lim-
iting. However, no neutropenic fever was seen in this
study. At dose level 3, one patient experienced a DLT
(grade 4 neutropenia for more than 4 days), and five of
six patients, including the patient with DLT, exhibited
grade 3 or more neutropenia in the first treatment cycle.
Based on these results, the investigators and the inde-
pendent efficacy and safety committee considered it
appropriate to stop dose loading at level 3. However, the
MTD was not achieved at this level. Then six patients
were added to confirm the safety of this dose level. No
DLT except for a patient with grade 3 nausea was ob-
served in this additional cohort. Thus, dose escalation
was reopened and no grade 4 neutropenia was observed
at level 4. Non-hematological toxicity was generally
mild. Peripheral sensory neuropathy, one of DLTs of
paclitaxel, was well tolerated up to level 4, and diarrhea,
a DLT of doxifluridine, was not severe in the initial few
cycles at all Jevels. At level 4, there was only one patient
who needed dose reduction due to diarrhea aftet four
ireatment cycles. The median numbers of cycles
administered were 6 (range 2-13) at level 3 and 4 (range
3-6) at level 4. The main reason for stopping the treat-
ment was disease progression at levels 3.and 4. From




these results, the dosage schedule at level 3 or 4 seems to
be highly feasible.

Conventional 3-h infusion of paclitaxel with a 3-week

interval combined with infusional 5-FU and cisplatin
was studied m Korean group in a phase II trial in
advanced gastric cancer [14]. A high response rate of
51% and good tolerability was reported in this study.
Recently, it has been reported from Germany that
weekly administration of paclitaxel with a combination
of 5-FU/folinic acid and cisplatin showed a reduced
incidence of hematological toxicity, particularly leuko-
penia, and other toxicities, apart from a slightly higher
incidence of peripheral neuropathy, were also compa-
rable between the weekly regimen and the conventional
regimen [11]. The response rate (50%) in this German
phase II study in advanced gastric cancer was well
maintained with the weekly regimen. ,

Active oral fluoropyrimidines, such as capecitabine,
S-1, and wracil/ftorafur (UFT) plus leucovorin have re-
cently beeu developed [3, 15, 25]. Based on promising
reports, trials are being urgently undertaken in many
countries to determine whether 5-FU combined with
various agents could be replaced by these new oral flu-
oropyrimidines. Although most patients in our study
-had received prior chemotherapy, this doxifluridine and
paclitaxel combined therapy yielded a high response rate
of 42% (95% confidence interval 20-67%). In addition,
elimination of ascites was observed in two of three pa-
tients. The efficacy of this combination therapy would
also be expected in patients with peritoneal dissemina-
‘tion that is frequently seen in advanced gastric cancer.
These results encouraged us to move to further trials.

In conclusion, we performed a phase I clinical trial
" ‘using a combination of paclitaxel and doxifluridine, and
determined the RD as 80 mg/m? of paclitaxel on days 1
and 8, and 800 mg/m2 per day of doxifluridine for
2 weeks in a 3-week treatment schedule. The results of
our present study are promising and a phase II clinical
trial of this combination therapy is planned in which the
safety of the RD will be investigated carefully in the first
six or more patients.
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Background: Previously we reported that immunohistochemical examination of p53, bcl-2,
glutathione S-transferase-n (GST-m), thymidylate synthase (TS) and vascular endothelial
growth factor (VEGF) in biopsy samples was a useful method for predicting clinical outcome
of gastric cancer patients treated with 5-fluorouracil and cisplatin. Here, we investigated if
these biological markers can predict chemoresponse and survival of unresectable gastric cancer
patients treated with irinotecan and cisplatin.

Methods: The subjects were 55 unresectable gastric cancer patients treated with irinotecan
(70 mg/m?, Days 1 and 15) and cisplatin (80 mg/m?, Day 1). Expression of P53, bal-2, VEGF
was examined immunohistochemically in biopsy samples.

Results: The overall response rate and the median survival time were 55% (30/55) and
321 days, respectively. Thirty patients with intestinal-type adenocarcinoma survived longer
than 25 patients with diffuse-type (median survival time: 446, 259 days, P = 0.018). The favorable
phenotypes for chemoresponse were p53-negative, bcl-2-negative and VEGF-positive,
which were in accordance with previous findings. The response rate was significantly
correlated with the total number of these favorable phenotypes (P =0.043). The 39 patients
having 2 or 3 favorable phenotypes (p53-negative, bcl-2-negative and VEGF-positive) survived
longerthan the remaining 16 patients (median survival time: 444, 259 days, P = 0.021). Inthe Cox
model, the number of the favorable phenotypes showed a tendency to correlate with survival after
adjustment for potentially prognostic factors such as histological type or performance status
(P =0.070). . ,
Conclusions: Immunohistochemical examination of biological markers may be useful in pre-
dicting the clinical outcome of unresectable gastric cancer patients treated with irinotecan and

cisplatin.

Key words: gastric cancer — chemotherapy — pS3 — bel-2 — VEGF

INTRODUCTION

Cisplatin is an active agent against gastric cancer (1), and
several chemotherapy regimens including cisplatin have
been reported to show high response rates (2-5). Irinotecan,
which inhibits DNA topoisomerase I, is also active against

For reprints and all correspondence: Fumio Nagashima, MD, Department of
Clinical Oncology, Saitarna Medical School, 38 Morohongo, Moroyamanma,
Iruma-gun, Saitama, 350-0495, Japan. E-mail: fnagashi @saitama-med.ac.jp

various malignancies including gastric cancer (6). Marked
synergism, lack of cross-resistance, different mechanisms of
action and relatively different profiles of adverse reactions
between irinotecan and cisplatin have encouraged the com-
bination of these agents, and it has shown promising results
against gastric and lung cancers. In a phase I study for meta-
static gastric cancer, the response rate was 59% and the median
survival time was 322 days in 29 patients who had not received
previous chemotherapy (7). However, in recent phase I
studies, regimens of combined chemotherapy including cis-
platin have-failed to demonstrate a survival benefit compared

© 2005 Foundation for Promotion of Cancer Research




h the single agent S-fluorouracil (5-FU) (8-10), which had

gen developed more than 40 years ago (11). The severe tox-
¢ity of these cisplatin-containing regimens seems to be one of
the reasons for no survival benefit despite the higher response
rates as compared with 5-FU alone. It appears that we need to
select ah optimal regimen for each patient by predicting the
chemotherapeutic efficacy. Recently, remarkable advances in
the basic research have led to the identification of many bio-
logical markers indicative of sensitivity to some antineoplastic
agents, some of which have been proved to have clinical
impact. .

Previously we reported that immunchistochemical
examination of biological markers [p53, bel-2, glutathione
S-transferase-nt (GST-n), thymidylate synthase (TS) and vas-
cular endothelial growth factor (VEGF)] in biopsy samples
was useful method for predicting the effects of chemotherapy.
Our report showed that VEGF-positive, TS-negative, p53-
negative, GST-n-negative, bel-2-negative were favorable
phenotypes in terms of chemoresponse, and the number of
favorable phenotypes was a good indicator of both response
and -survival in patients with unresectable gastric cancer
treated with 5-FU and cisplatin (12). Mutant p53 and bcl-2
proteins protect cancer cells from apoptosis induced by many
antineoplastic agents and confer cytotoxic drug resistance
(13-15). GST-m is an enzyme that plays an important role
in cellular detoxification, and increases in this enzyme have
been associated with resistance to antineoplastic agents
such as CDDP (16-18). Because drug delivery is important
for the sensitivity of tumors to antineoplastic agents, VEGE
may contribute to chemoresponse through the promotion of
angiogenesis and/or vascular permeability (19,20). In the
present study, we investigated the relationship between
immunchistochemical expression of VEGE,  p53, bcl-2,
GST-w and effects of chemotherapy in patients with unresect-
able gastric cancer treated with irinotecan and cisplatin. TS
was not examined because 5-FU was not. included in this
regimen.

PATIENTS AND METHODS
STUDY POPULATION

A total of 35 gastric cancer paticnts treated with irinotecan and
cisplatin were retrospectively included in this exploratory ana-
lysis; the study subjects included nine patients entered into a
phase II study of combination chemotherapy (7), which is one
of experimental arms of ongoing randomized phase III trial in
Japan (JCOG 9912), and 46 patients consecutively selected to
be suitable for combination chemotherapy using the same
regimen in clinical practice at the National Cancer Center
Hospital East and its affiliated institutions. All the patients
fulfilled the recruitment criteria used in JCOG 9912 except
(viii): in brief, (i) histological confirmation of gastric cancer;
(i1) Eastern Clinical Oncology Group scale performance status
(PS) of 2 or hetter; (i1i) age of 75 years or younger; (iv) no
previous chemotherapy; (v) adequate bone marrow, liver and
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renal function; (vi) no other active malignancy; (vii) no
severe medical complication; and (viii) primary tumors
from which it was possible to obtain a sufficient amount of
cancerous tissue for examining biological markers before
chemotherapy.

TREATMENT SCHEDULE

The treatment schedule of the combination of irinotecan and
cisplatin and dose modification were the same as in the phase I
study (7), briefly, drip infusion of irinotecan (70 mg/m_z, day 1
and 15) and cisplatin (80 mg/m?, day 1) with adequate hydra-

-tion. This treatment was repeated every 4 weeks until disease

progression, patient refusal or unacceptable adverse reactions.

EVALUATION OF THE EFFECTS OF CHEMOTHERAPY

Responses to chemotherapy in measurable lesions were evalu-
ated by the standard World Health Organization response cri-
teria (21). For primary lesions, responses were evaluated
according to the criteria proposed by the Japanese Research
Society for Gastric Cancer (22) using either gastroscopy or
barium gastrography. Overall response was defined as.the
sum of the number of complete and partial responses. All
patients were followed for at least 1 year after the initiation
of chemotherapy, and survival time was defined as the
period from the date of initiation of chemotherapy to the
date of death due to any cause or the date of last confirmation
‘of survival. ‘

IMMUNOHISTOCHEMICAL EXAMINATION

Immunohistochemical staining was performed in the same way
as in our previous study (12). All immunohistochemical exam-
inations were performed on tissue sections of formalin-fixed
and paraffin-embedded biopsy specimens from primary
tumors. Serial 3 pm thick slices were cut, deparaffinized in
xylene and dehydrated with a graded series of ethanol solu-
tions, then immersed in methanol containing 0.3% H,0, for
20 min to inhibit endogenous peroxidase activity. The sections
stained for p53 and bcl-2 were heated to 95°C by microwave
trradiation for 10 min in phosphate-buffered saline (PBS) and
10 mM citrate buffer, respectively. The sections stained for
VEGEF were treated with 0.05% pepsin in 0.01 N HCI for 20 min
at room temperature. After blocking with 10% normal swine
serum in PBS (blocking buffer) for 60 min at room tempe-
rature, all sections were incubated overnight at room termnper-
ature with the primary antibodies diluted in blocking buffer to
the following concentrations: anti-p53 antibody (Nichirei,
Tokyo, Japan), 1:20000; -anti-bcl-2 antibody (DAXKO,
Glostrup, Denmark), 1:40; anti-GST-n .antibody (MBL,
Nagoya, Japan), 1:24000; anti-VEGF antibody (Santa Cruz
Biochemistry, CA, USA), 1:500. The sections were washed
with PBS and then incubated with biotinylated second
antibody diluted to 1:200 for 1 h. After washing with PBS,
the sections were incubated with ABC reagent (Vector Labor-
atories, CA, USA), and the color was developed in a reaction



716 Predictor for survival in GC

mixture containing 2% 3-3'-diaminobenzidine and 0.3%
hydrogen peroxide in Tris buffer. The sections were then coun-
terstained with hematoxylin or methyl green. The two invest-
igators, F.N. and N.B., who were blinded to clinical outcome,
assessed immunohistochemical staining independently. The
intensity of staining of p53 and GST-n was graded as (++)
when strong, as (+) when faint and as (—) when no staining was
visible. For bcl-2, the intensity of staining was graded as (++)
when stronger than that in the case of lymphocytes, as (+) when
equal and as (—) when weaker than that in the case of lympho-
cytes. The staining of VEGF was graded as (+) when the
intensity of staining in the case of the cancer cells was stronger
than that in the case of stromal cells, as (+) when equal and as
(—) when weaker. For all markers, cases were defined as
positive when >20% of all cancer cells in each section showed
(++H) or (+).

STATISTICAL ANALYSIS

Chi-squared test was applied for comparisons between the
expression of biological markers and the chemoresponse.
Mante] test was applied for comparisons between the chemo-
response and the number of favorable phenotypes. Survival
curve was constructed using Kaplan—-Meier method and com-
pared using log-rank test. Prognostic importance of the number
of favorable phenotypes was analysed using the Cox regression
model, whiqh included tumor extension, histological and mac-

roscopic tumor type, performance status, and age as covariates.

These covariates were selected becaunse they were recognized
as important variables to predict survival in the previous study
(12). Statistic analysis was performed by JMP ver. 4.0.57
software (SAS Institute, Inc., Cary, NC, USA).

RESULTS

PATIENT BACKGROUNDS AND CHEMOTHERAPEUTIC
EFFECTS

Clinicopathological features are listed in Table 1. The overall
response rate was 55% (30/55), and the median survival time
(MST) was 321 days. While the response rate did not differ
between the patients with intestinal-type and diffuse-type
(47%, 56%, P = 0.843), the former survived much longer
than the latter (MST: 446, 259 days, P = 0.013).

BIOLOGICAL MARKER EXPRESSION

Positive staining of p53 was observed in the nuclei of the
cancer cells, whereas that of bcl-2 was observed in the cyto-
plasm. Staining of VEGF was observed in both cancer and
stromal cells. The positive rates of p53, bel-2, VEGF were 44%
(24/55), 18% (10/55) and 64% (35/55), respectively. The
clinicopathological features did not differ between the expres-
sion positive patients and the negative patients for p53, bcl-2
and VEGF, respectively. However, since GST-m-positive
patients had a significantly better performance status than

Table 1. Clinicopathological features of the subjects

Clinicopathological features No. of patients (%)

Sex

Male 37 (67)

Female 18 (33)
Performance status

0 34 (62)

1,2 21 (38)
Age (years)

>60 27 (49)

<60 28 (51)
Macroscopic type

Non-scirrhous 20 (36)

Scirrhous 35 (64)
Histological type

Intestinal 30 (55)

Diffuse 25 (45)
Degree of tumor extent

Locally advanced 20 (36)

Metastatic 35 (64)

Table 2. Expression of biological markers and antitumor response

Marker

CR + PR (%) NC + PD (%) Total P-value
p33 (=) 20 (65) 11 (35) . 31 0.0915
P53 (+) 10 (42) 14 (58) 24
bel-2 (=) 25 (56) 20 (44) ‘45 0.9999
bel-2 (+) 5 (50) 5 (50) 10
VEGF (+) 22 (63) 1337 35 0.1015
VEGEF (-) 8 (40) 12 (60) 20

CR, complete response; PR, partial response; NC, no change; PD, progressive
disease. '

GST-n-negative patients, we excluded GST-n from the further ;
Investigation.

BIOLOGICAL MARKER EXPRESSION AND RESPONSE

Higher response rates were observed in patients with p53
negative, bcl-2 negative and VEGF positive, respectively
(Table 2). These relationships were in agreement with
the previous findings (12). We, therefore, designated p53-
negative, bcl-2-negative and VEGF-positive as favorable
phenotypes for chemoresponse.

BIOLOGICAL MARKER EXPRESSION AND SURVIVAL

As a single factor, the patients with favorable phenotypes
survived slightly longer than the patients without such




Table 3. Number of favorable phenotypes and antitumor response
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Table 4. Clinicopathological features and number of favorable phenotypes

No. of favorable phenotypes* Antitumor response

Clinicopathological features No. of favorable phenotypes

CR + PR (%) NC + PD (%) Total 2 or 3 (%) 1 or 0 (%) P-value
3 13 (72) 5(28) - 18 Age (years); median (range) 60 (26-74) - 51 (26-68)
2 ‘ 11 (52) 10.(48) 21 Sex
lor0 6 138) 10 (62) 16 Male/female 26/13 (67/33) il/S (69/31)  0.9999
' Performance statué
QR, complete response; PR, partial response; NC, no change; PD, progressive 01,2 : 2316 (59/41)  11/5 (69/31) 0.7056
Sg::/lz;blc phenotypes include pS3-negative, bel-2-negative and VEGE- Macroscopi¢ type
positive. Non-scirrhous/scirthous 1722 (44/56)  3/13 (19/81)  0.1238
Histological type
100 Intestinal/diffuse . 25/14 (64/36)  5/11 (31/69)  0.0537
] Tumor extent ’ '
— 7 Locally advanced/metastatic  13/26 (33/66) 719 (44/56)  0.2501
® -
T
g
= 0 number of the favorable phenotypes showed a tendency to
E - correlate with survival; the prognosis in patients having
g . only <2 favorable- phenotypes was poorer compared with

T T T T T T T T T T
0 200 400 600 800 1000

Time (days)

1

Figure 1. Survival of patients with or without favorable phenotypes. The solid
line and dotted line represent patients with or without 2 or 3 favorable
phenotypes, respectively (7 = 0.021).

favorahle phénotypes, but they were not significant (p53,
P =0.504; bel-2, P = 0.402; VEGF, P = 0.479).

COMBINATION OF BIOLOGICAL MARKERS

The total number of these favorable phenotypes demonstrated
a significant association with the response rate (P = 0.043,
Table 3). Thirty-nine patients with 2 or 3 favorable phenotypes
survived Jonger than the remaining 16 patients with statis-
tical significance (MST: 444, 259 days, P = 0.021, Fig. 1).
Table 4 shows relationships between the number of favorable
phenotypes and clinicopathological featires which were
recognized as important prognostic factors in the previous
study. Twenty-five (64%) of the 39 patients with 2 or 3
favorable phenotypes had intestinal-type adenocarcinoma
histologically, whereas 5 (31%) of the 16 patients with 1
or O had intestinal-type (P = (0.053). There was no difference
in other clinicopathological features between the two groups.

MULTIVARIATE ANALYSIS

The covariates in the Cox model were set to the same as those
in our previous study (o improve the comparability between the
previous and present results (Table 5). In the Cox model, the

that in patients having 2 or 3 favorable phenotypes (hazard
ratio: 1.43, P = 0.070). Among the covariates in the model,
histological type and performance status were significantly
correlated with survival. Tumor extension, macroscopic type
and age were not significant in the present study.

" DISCUSSION

Our results support the hypothesis that immunohistochemical
examination of biological markers may be useful in predicting
the clinical outcome for unresectable gastric cancer patients

. receiving chemotherapy. The number of favorable phenotypes

(p53-negative, bcl-2-negative and VEGF-positive) indicates
chemotherapeutic effects. We are aware of no published
reports that describe relation between biological markers
and therapeutic effects in gastric cancer patients treated
with irinotecan and cisplatin. Our results also confirm the
results of the previous report that suggested the utility of com-
bination of biological markers (12).

Up to the present, a few biological mechanisms have been
implicated in determining the sensitivity to antineoplastic
agents. Yeh et al. (23) reported that overexpression of p53
was not associated with resistance of gastric cancer to

.5-FU-based systemic ‘chemotherapy, whereas Nakata et al.

(24) reported that p53 protein overexpression could serve as
a predictor of the response to chemotherapy in gastric cancer.
Thus, the correlation between some biological markers and
chemoresponse is still controversial in cases of gastric cancer.

In the present study, patients who are either p53-negative,
bel-2-negative or VEGF-positive showed only a slightly higher
response rate than the others. A single biological marker seems
to have a small impact in predicting chemosensitivity, as
shown in our previous study. Nakata et al. (25) investigated
the relationship between bcl-2 and bax proteins and effect
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Table 5. Cox proportional regression analysis for survival

Variable Categories P-value Hazard rate ratio (95% CI)
No. of favorable phenotypes 2-3 versus 0-1 0.0704 1.433 (0.965-2.104)
Histological type Intestinal versus diffuse 0.0066 1.695 (1.159-2.487)
Tumor extension Locally advanced versus metastatic 0.1029 1.346 (0.941-1.542)
Performance status 0 versus 1 and 2 0.0208 1.514 (1.065—2.173)
Macroscopic type Non-scirrhous versus scirrhous 0.6078 0.914 (0.651-1.293)
Apge (years) <60 versus >60 0.7098 0.942 (0.684~1.287)

CI, confidence interval.

of chemotherapy in gastric cancer patients, and reported that
among the bax-positive cases patients with bcl-2-positive
tumors were significantly more resistant to 5-FU and had a
worse prognosis than bcl-2-negative cases. Some other reports
have also described the utility of combination of a couple
of biological markers (26,27).

In the present study, the number of favorable phenotypes
showed a clear correlation with response rates. Moreover,
patients with 2 or 3 favorable phenotypes survived signific-
antly longer than those with 1 or 0. From these results, the
number of favorable phenotypes may be a good predictor
of therapeutic effects in gastric cancer patients treated with
irinotecan and cisplatin. Patients with intestinal-type adeno-
carcinoma survived longer than those with the diffuse-type,
though the reasons for this difference are not clear. Yonemura
et al. (28) reported a close relationship between VEGF-C

expression, lymphatic spread and prognosis after surgery in .

gastric cancer patients. During the last few years, it was
revealed that VEGF-A plays a role of prime importance in
angiogenesis (29,30). The majority of subtypes of VEGF
may explain the difference in chemoresponse.

The median survival time of the phase II study of irinotecan
-and cisplatin was 322 .days, and other phase III studies for
patients with metastatic gastric cancer generally showed
median survival time of 7-11 months (8-10,31). And the over-
all response rate and survival in the present study were very
similar to the results of phase II study of irinotecan and cis-
platin. From these points, the overall survival time of patients
with intestinal-type and 2 or 3 favorable phenotypes was
remarkably long (data was not shown), Although survival
elongation dose not always need high response rate, we already
reported usefulness of biological markers and we have a tend-
ency that the number of favorable phenotypes correlates to
survival in the present study. :

Investigating biological markers with consecutive patients
eligible for enrollment criteria based on JCOG9912, as the
present study is retrospective and some selection biases may
not be excluded, we cannot confirm a utility of combinations of
biological -markers. We think a utility of biological markers
should be confirmed in a large-scale study prospectively. The
Japan Clinical Oncology Group had already initiated a three-
arm randomized trial comparing 5-FU alone with S-1 alone

and with irinotecan and cisplatin (JCOG9912). We are plan-
ning to investigate biological markers in this phase I trial,
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ing leukocyte apheresis therapy in patients with
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. Abstract,

factor (DAF;-CD55), & complement regulatory protein, in patients with ulcerative colitis (UC) are
creased. i rélation to: the severity of the colonic mucosal inflammation. In the present study, we eval-
ted:the nsefulness of stool DAF as a marker for monitoring disease activity in patients with steroid-
esistant active UC being treated with leukocyte apheresis performed with a centrifugal cell separator.
ethods: Twenty-one patients with active and steroid-resistant UC were treated with leukocyte aph-
resis.once;a week for 4 weels, and stool DAF concentrations were determined weelkly by Immunoassay.
wlts: After trearment, 11 (52%) of the 21 UC padents went into remission. Stool DAF concentra-
1sidecreased promptly and steadily in the responsive group. The difference reached statistical signif-
¢ "ée‘:as;siifs;jrta's.'faftér the second apheresis session (P < 0.003), compared with values before the therapy
. -and:corresponding values in-the non-responsive group (P =0.024). The reduction in stool DAF con-
' .centratioris:after the sécond apheresis session was significantly greater in the responsive group (median

Background and Airms: We have shown previously that concentrations of stool decay-accelerating

* 90%;.:range 22-90%) :than.in the non-responsive gr
. - Hematological tests, that is, white blood cell (WBC)

oup (median —13%, range —307-94%) (P = 0.008).
count and C-reactive protein, declined significantly

E -during the-apheresis therapy, but not in relation to therapeutic response.
* Gonclusion: Sto6L DAF concentration is a useful marker in the clinical response of UC patients to treat-

" menit with-lenkocyte apheresis.
© 2005 Blackwell Publishing Asia Pty Lid

Key words: CD55, decay-accelerating-factor, leukocyte apheresis, ulcerative colitis.

INTRODUCTION

In the treatment of active ulcerative colitis (UC), leu-
kocyte apheresis has been reported to be effective.!™
Apheresis is believed to exert its beneficial effects by
removing activated leukocytes, including granulocytes
and lymphocytes, and modulating altered immune
responses. The effectiveness of apheresis is comparable
to steroid therapy, even in patients whose colitis is
refractory to conventional drug therapy.*®

Assessment of the activity of intestinal inflammation
is essential in the treatment of active UC. Laboratory

Correspondence: Dr Motowo Mizuno, Department of Internal Medicine,

Hiroshima 730-8518, Japan. Email: mmizuno@isis.ocn.ne.jp
Accepred for publication 27 March 2004.

markers such as white blood cell (WBC) count, platelet
count, erythrocyte sedimentation rate and the acute
phase protein, C-reactive protein (CRP), are useful in
the evaluation of intestinal inflammation, but are not
specific enough because often they are affected by drugs
such as ghicocortcoid or sulfasalazine. In the treatment
with leukocyte apheresis, some of these markers, such
as WBC and platelet counts, are decreased by apheresis
itself and thus do not necessarily reflect the degree of
intestinal inflammation. ‘

We have previously shown that expression of decay-

-accelerating factor (DAF; CD55), a membrane-bound

Hiroshima City Hospital, 7-33 Motomachi, Nakalu,

\
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glycoprotein which inhibits the formation and pro-
motes the catabolism of C3 and C5 convertases,’ is
enhanced in the colonic epithelial celis of UC mucosa®
and that stool DAF concentrations in UC parients are
increased in relation to the severity of mucosal inflam-
mation.’ These observarions suggest that measurement
of stool DAF could be a useful non-invasive method of
monitoring intestinal disease activity in patients with
UC. To test this possibility, we measured DAF concen-
trations in serially obrained stool specimens from
patients with steroid-resistant active UC during treat-

ment with leukocyte apheresis, using a centrifugal cell
separaror.

METHODS
Patients and stu'dy design

Twenty-one patients with active, steroid-resistant UC
-(13 femnales and eight males, mean age 35 years, age
range 14—69 years) were studied. The diagnosis of UC
was based on history, clinical symproms, and endo-
scopic and histological findings. Nineteen parients had

pancolitis and two had left-sided colitis. Disease activiry -
was graded on the basis of clinical features and labora- "

tory data according to the criteria of Truelove and
Witts,'®! and endoscopic findings according to the
method described by Matrs.'? All patients had been
refractory to corticosteroid therapy for 1 month or
more (mean dose of predonisolone, 30 mg/day; mean
durarion of therapy, 6.1 weeks). Clinical disease activity
of the -padents was severe (n=8) and moderate
(n=14). Endoscopic findings were: Matts grade 4
(n=7),3 (n=10) and 2 (n=4).

. .Leukocyre apheresis was performed by use of a cen-
trifugal separation appararus (Multi Component Sys-
tem, Haemonerics, Braintree, MA, USA) once a week
- for 4 weeks. In each session, leukocyte-rich fractions of

buffy coat layers were removed from 2000 o 2500. mL.

of patients’ peripheral blood. Acid citrate dextrose solu-
tion was used as the anticoagulant. All medications the
padents were currently taking, including aminosalicy-
lares and corticosteorids, were continued at the same
dose during the study period. After the.completion of
four apheresis sessions, the patients’ disease activity was
again assessed. Remission was defined as a reduction in
the degree of clinical activity to mild and withour hema-
tochezia or beter, and improvement of endoscopic
findings o Marts grade 1 or 2.without contact bleeding,.
Disease activity and remission were determined by two
gastroenterologists (MM and HO) who had no knowl-
edge of the stool DAF levels of patients under evalua-
tion. Hemarological parameters, WBC count, platelet

count and CRP were monitored once a week, and spon-

raneously passed stool samples (1-5 g) were. obtained
from each patient before and weekly after each aphere-
sis session until the end of the study. The study was con-
ducted according to the guidelines of the Declaration of
Helsinki and our local Ethics Committee approved the
study protocol. The objecrive of this study was
explained 10 each patient before the study, and written
informed consent was obtained from each patient.

H Kohno et al.

Determination of decay-accelerating factor

‘in stool specimens

Stool specimens were weighted and suspended in three
times the weight of phosphate-buffered saline contain-
ing 1% bovine serum albumin, 0.05% Tween 20, and
1 mmol/L phenylmethylsulfonyifivoride with increased
NaCl concentration (0.4 M) to reduce non-specific
reactions as described.'® The suspensions were centri-
fuged ar 8000 g for a few seconds in a benchrop
microfuge' and supernatants were collected and kept
frozen at —80°C unril use. Samples were coded, and the
person doing the DAF assay had no knowledge of their
origin.

Derails of our methods for the measurement of stool
DAF have been described.”®*** Briefly, human DAF
was purified from pooled human erythrocyte stroma,
and mouse monoclonal antibodies to DAF were pre-
pared.”” Two of these mouse monoclonal antibodies
(IgG1), clones 1C6 and 4F11, were used. The 1C6
antibody is directed to the active site on the DAF mol-
ecule, that is, short consensus repeatr (SCR) 3, and the
4F11 .antibody recognizes SCR 4.'® The 1C6 mono-
clonal antibody was labeled with horseradish peroxidase
as described.’ The wells of microtiter plates were
coated with 4F11 monoclonal anti-DAF antibody, and
serially diluted stool supernatants were added to the
wells. After washing, peroxidase-labeled 1C6 anti-DAF
antibody was added. Afrer further washing, bound 1C6
antibody was detected with 2,2'-azino-di-3-ethylbenzo-
thiazoline-6-sulfonic acid as substrate, Optical densiries
at 415 nm were measured on an automated ELISA
plate reader. A calibration curve was obrained from sev-
eral dilurions of known guantities of purified DAF, and
the concentrations of stool DAF were calculared.
Samples were analyzed in duplicate and the results pre-
sented as ng/g stool.

Statistical analysis

For sratistical analysis, the Mann-Whimey U-test, chi-
squared test and Wilcoxor’s signed rank rest were used.
Correlation was assessed using Spearman’s rank
correlarion.

RESULTS

Afrer leukocyte apheresis treatment, 11 (52%) of the 21
UC parients had gone into rernission. No adverse event
due 1o the trearment was observed. Clinical background
characteristics, including disease activity level, were not
different between the patients who responded ro apher-
esis and those who did not (Table 1). Inflammarory
markers were not significantly different betrween the two
patient groups, except for slightly higherWBC counts in
the non-responsive group (P =0.02, Mann-Whitney U-
1est).

Stool DAF concentrarions were determined once a
week during apheresis therapy (Fig. 1). Before therapy,
concentrations in the responsive group (38~2571 ngrg;
median 226 ng/g) were not significantly different from
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Table 1 Background characteristics of patients

75

Responsive group Non-responsive group

(n=11) ’ (n=10)
Age (years)t 34.9 +15.7 35.8+17.8
Sex (male/fernale) 477 4/6
Disease activity* (severe/moderate/mild) 3/711 5/5/0
Endoscopic grade (Martts grade, 4/3/2) 4/6/1 3143
Toral/left colitis 9/2 . 10/0
Durarion of disease (years)? 3.4%3.9 48+5.2
Daily dose of PSL (mg)! 31.0+16.4 30.2£28.5
WBC (uL)$ 8400 (5400~18 400)* 13 950 (7400-25 000)
CRP (mg/dL)! 0.7 (0.0-33.9) 1.7 (0.1~-1 6.5)
PLT (x 10%pL)

Stool DAF (ng/g)’

226 (38-2571)

30.3 (19.5-57.8) 36.1 (17.4~78.7)

303 (63-1138)

*P=0.02 (Mann-Whitney U-test); 'mean % SD; *the severity of the illness by Truelove and Witrs criteria;’®" Smedian (range).
CRP, C-reactive protein; DAF, decay-accelerating facror; PLT, plateler counts; PSL, prednisolone; WBC, white blood cell count

those in the non-responsive group (63-1138 ng/g;
median 303 ng/g) (Table 1, Fig. 1). In the responsive
group, stool DAF concentrations decreased promptly
and steadily, reaching statistical significance as early as
after the second apheresis session (P =0.003, Wil-
coxon’s signed rank test), and after the third (P = 0.008)
and the fourth sessions (P =0.008) when compared
with values before the therapy. In contrast, stool DAF
concentrations in the non-responsive group were not
significantly reduced until after the fourth apheresis ses-
sion. The percent reduction (median 90%, range 22%
10 99%) in stool DAF concentration in the responsive
group after the second apheresis treatment was. signifi-

cantly greater than the corresponding value in the non-

responsive group (median ~13%, range from —307% w0 ~

94%) (P =0.008, Mann-Whimey U-test). Stool DAF
concentrations in the responsive group were signifi-
cantly lower than concentrations in the non-responsive
group afrer the second (P=0.024), the third
(P 0.013) and the fourth (P =0.009) ap11ere51s ses-
sions.

The patents’ chmcal disease activity was also
assessed once weekly during apheresis therapy (Fig. 2).
In the responsive group, the clinical disease acrivity
decreased gradually, reaching statsrical significance
‘after the second apheresis session (P =0.035, Wil-
coxon’s signed rank test), and after the third (P = 0.007)
and the fourth sessions (P =0.003) when compared
with the activity before the therapy. However, decreases
in the clinical disease activity in the non-responsive
group also reached statistical significance after the sec-
ond and later apheresis sessions (P =0.046). When we
assessed the relationship between stool DAF concentra-
tions and the patents’ clinical disease activity, stool
DAF concentrations correlated significantly with the
clinical severity of UC (r=0.57, P<0. OOOl Spear-
man’s rank correlarion) (Fig. 3).

In the hemartological parameters of the rwo partient
groups, significant decreases were observed in plateler
counts (P <0.01, Wilcoxon signed-rank test), CRP
(P <0.05) andWBC counrs (P < 0.03) in the responsive

parients, bur similar decreases were observed also in the
non-responsive patients.

DISCUSSION

. In this study we serially measured stool DAF concen-
trations during leukocyte apheresis tearment in
patients with UC refractory to corticosteroid therapy.
The major finding was that measurement of stool DAF
is useful as a simple, non-invasive means for evalnating
the effecriveness of leukocyte apheresis therapy. The
mnonitoring of stool DAF appears to be useful in pre-
dicting the effectiveness of apheresis therapy; when the
therapy was ultmately effective, a decrease in stool
DAF concentrations usually became evident as early as
after the second apheresis session.

Apheresis of leukocytes from the circularion of UC
patients 1s reportedly often effective even when the dis-
ease is refractory to conventonal drug therapy.*
Among several methods for leukocyte apheresis, we
used a centrifugal cell separator, which has been shown
to be effective in steroid-refractory UC.* A major
advantage of leukocyte apheresis wreatment is a lower
frequency of adverse events. Reported side-effects of
leukocyte apheresis are only minor, such as nausea or
vomiting, which improve soon after the treatment,*
was the case in our study.

For the evaluation of disease activity and the efficacy
of wreatment in UC, symptoms often are non-specific
and hematological tests such as WBC count and plate-
let count are decreased by apheresis itself. Indeed,
these markers declined significantly during the aphere-
sis therapy, but not in relation to the therapeutic
response. Invasive examinations, such as radiography
and colonoscopy, -4lthough useful and informarive,
may be a burden 1o patients when the disease is active.
Measurement of stool DAF concentration, non-inva-
sive means for monitoring the degree of intestinal
inflammation, appears suitable for this purpose, espe-
cially in the wearment with leukocyre apheresis. Not
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Figure 1 Weekly stool decay-accelerating facror (DAF) con-
centrarions during apheresis treatment. (a) Apheresis respon-
sive group; (b) apheresis non-responsive group. Dark bars
represent median values, boxes represent interquartiles (the
25th and 75th percentiles), and error bars indicate the 10th
and.90th percentiles. *Wilcoxon signed-rank test.

only does the test accurartely reflect disease acriviry,® it
has been shown to be reliable and easy to perform.!*"
DAF is resistant to proteolytic enzymes, such as
trypsin,® so it is not affected by the abundant pro-
teolytic enzymes derived from inflammartory cells that
enter the colonic lumen during acrive UC. DAF is
heat-resistant® and can be measured reliably in stools
kept for ar least 1 day at room temperature.” Other

‘fecal proteins such as calprotectin,®? a calcium-bind- -
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Figure 2 Weekly alterations of the disease actvity during
apheresis treatment. (a) Apheresis responsive group; (b) aph-
eresis non-respansive group. The patients’ disease acrivity was
assessed according to the criteria of Truelove and Wirs.'®"
*Clinical acrtivity of mild and without hematochezia or beter.
"Wilcoxon signed-rank test. ¥This patient was operated after
the third apheresis session due to refractory bleeding.

ing protein present in neutrophilic granulocytes,® and
tumor necrosis facror-a,” have been proposed as sur-
rogate markers of intestinal inflammarion in inflamma-
tory bowel disease. To our knowledge, these proteins
have not been studied in the evaluation of leukocyte
apheresis treatment.

DAF in stools possibly comes from several sources.
We have shown that the colonic epithelia of active UC
and colorecral cancer cells overexpress DAF on the
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Figure 3 Stool decay acceleratmg factor (DAF) concentra-
tion by patients’ clinical disease activiry in ulcerative colitis
(UC). Stool DAF concentrations correlated significantly with
the clinical severity of UC (r=0.57, P< 0.0001, Spearman’s
rank correlation).

luminal surface®® and that DAF is released into the
colonic lumen from colorectal cancer cells by way of
cleavage at the site of the membrane-bound anchor.”’
Thus, the first source is from colonic epithelial cells in
the mucosal lesion and the second source of DAF may
come from inflammarory cells passing into the colonic
lumen. We have recently reported that serum concen-
trations and surface expression on WBC of DAF are
increased in patients with active UC.2 In active UC,
inflammatory cells enter the colonic lumen through the
diseased mucosa. Indeed, several proteins derived from
neurrophils reportedly are increased in the stools of
patients with active UC.**° Plasma membranes of
erythrocytes also are rich in DAFR” However, it is not
likely thar DAF in stools is derived -from erythrocyres
because we found no correlation between the amounts
of DAF and hemoglobin in stools of UC patients in our
previous study.’

We conclude that measurement of stool DAF concen-
trations may be useful in monitoring disease activity in
patients with UC during leukocyte apheresis therapy,
and as an early predictor of response to the therapy. A
large-scale, prospective study of these possibilities is
now warranted.
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HOW I DO IT

CLINICAL APPLICATION OF AN INDWELLING NEEDLE FOR
ESOPHAGEAL VARICES IN ENDOSCOPIC INJECTION
SCLEROTHERAPY WITH SIMULTANEOUS LIGATION

Y OSHIYUKI NISHIKAWA,* FUMIO CHIKAMORI," MASATO MURAKAMI® AND JUNICHIROU NASU?

*Nishikawa Gastrointestinal Clinic and *Department of Internal Medicine, National Hospital Organization Shikoku
Cancer Center, Matsuyama, *Department of Surgery, Kuriiyoshi Hospital, Kochi and *Department of Internal M edicine,
Murakami Memorial Hospital, Saijo, Japan

Endoscopic injection sclerotherapy (EIS), in which a sclerosing agent is infused into esophageal varices, is advantageous
in obstructing a blood-supplying route; however, accurate intravascular infusion is technically difficult. To achieve accurate
continuous intravascular infusion that does not depend on respiration or vomiting reflex, we developed an indwelling needle

for esophageal varices. This indwelling needle facilitated intravascular puncture, as demonstrated for conventional puncture

needles, and stabilized infusion of a sclerosin
the needle was removed. EISL with an indw

Key words: emioscobic injection sclerotherapy (EIS),
esophageal varix, indwelling needle.

INTRODUCTION
A study of endoscopic injection scierotherapy (EIS), an

intravascular infusion procedure, has reported that infusion -

of a sclerosing agent into a blood-supplying route decreases
the recurrence rate)? However, skilled techniques -are
required to puncture varices that move with Tespiration
under an endoscope and continuously infuse a sclerosing
agent using conventional puncture needles. Previous studies
have used an indwelling puncture needle for accurate intra-
vascular infusion; however, this procedure is not generally
used. One reason is that when an indwelling puncture needie
is used, the thickness of the barrel may increase the risk of
hemorrhage with the removal of the needle. We performed
simultaneous combination therapy with EIS and endoscopic
variceal ligation (EVL) (modified EIS; i.e. EIS with ligation
(EISL))** as standard treatment for esophageal ‘varices. As
- the puncture site is ligated at the removal of a needle, EISL
does not cause hemorrhage. Therefore, the risk of hemor-

thage may be extremely low even when a thick indwelling '

needle is used. We report an indwelling needle for esoph-

ageal varices, the application of which has been facilitated by
“EISL. ' :

MATERIALS AND METHODS

To prepare a taper-shaped indwelling needle for esophageal
varices, the sheath end of a type C 23 G Barixer puncture
needle for esophageal varices (Top Inc., Tokyo, Japan) was

Correspondence: Yoshiyuki Nishikawa, Nishikawa Gastrointestinal
Clinic, 2-72 Katsuyama-cho, Matsuyama 790-0878, Japan.
Email: yonishik@echime.med.or.jp
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g agent. Furthermore, EIS with ligation (EISL) prevented hemorrhage after
elling needle may improve the treatment results,

-endoscopic injection sclerotherapy with ligation (EISL),

heated with a burner, extended, and cut at an appropriate
point. The needle was sterilized with ethylene oxide gas
before use. We used a GIF-Q240X scope (Olympus, Tokyo,

.Japan). EVL was performed using a pneumatic EVL device

(Sumitomo Bakelite Co: Ltd, Tokyo, Japan).

For EISL with an indwelling needle for esophageal varices,
an oral-side balloon was initially set at an area 1-2 cm from
the end, and an BEVL device was set at the scope end. For
antisepsis, 100% ethanol was infused into the forceps pore. -
A scope was inserted to a varix, and the balloon was dilated.
An indwelling puncture needle was inserted through the for-
ceps pore to puncture the varix. After backflow of blood was -
confirmed, the inner cylinder was removed, and the barrel
was inserted into the varix. Under direct vision, 5% ethano-
lamine oleate (EOI) was infused into the varix, involving a
blood-supplying route.-After the end of infusion, suction was
performed during puncture. EVL involving the puncture site
was performed (Fig. 1).

The indwelling needle that we produced has no adhesive:
area, and its shape was formed using heat. There is no differ-
ence in the basic structure between this needle and commer-
cially available puncture needles, and the safety may be
similar. An intensity test of the processed area was conducted
to confirm the safety of this needle.

The present patient was treated in Kuniyoshi Hospital. The
use of an indwelling needle has been approved by the Ethics
Committee of this hospital. After explaining the procedure
to the patient, written informed consent was obtained.

CASE REPORT

A 71-year-old female had an underlying disease of liver cir-
rhosis (type C). Endoscopy revealed an esophageal varix (F3,
CB, Lm, RC(3+)),f and preventive treatment was performed.
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Fig.1. (a) After puncture of the
varix, backflow is confirmed. (b)
The inner cylinder is removed. (c)
The barrel is inserted, and 5%
ethanolamine oleate is infused.
(d) Suction is performed while
pulling the puncture needle. (e)
The lesion site involving the
puncture site is ligated.

Fig. 2. (a) Before puncture. (b) After puncture, backﬁow is confirmed. (c) A sclerosing agent is mfused via an indwelling needle.

(d) After endoscopic variceal ligation there was no hemorrhage.
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According to the Child-Pugh classification, the grade was
evaluated as B. EISL was performed four times; in the first
course, 10 mL EOI was infused into a blood vessel, and influx
of EOI from the cardiac venous plexus to the left gastric vein
-was observed. In the second course, influx of EQI to the
posterior gastric vein was observed after intravascular infu-
sion of EOI at 10 mL. In the third course, influx of the scle-
rosing agent to the capillaries around the upper stomach was
observed after intravascular infusion of EOI at 3 mlL.. In the
fourth course, EVL alone was performed. After treatment,
“the endoscopic findings suggested FO and RC(-). There were
no complications. This procedure stabilized intravascular
infusion of the sclerosing agent (Fig. 2).

DISCUSSION

‘Endoscopic injection sclerotherapy,® in which intravascular
infusion of a sclerosing agent is given, is a rational therapeu-
tic procedure for obstructing a blood-supplying route. How-
ever, complete BEIS; that is, infusion of a sclerosing agent into
a blood-supplying route is often difficult in some patients.
Concerning EVL,*" even less skilled therapists can per-
form complete treatment; therefore, the sufficient treatment
response may be readily achieved, which leads to the under-
estimation of EIS in comparison to EVL. If the EIS proce-
dure becomes simple and accurate, the therapeutic effects
and assessment of EIS may improve.
We have developed a simple and accurate procedure so
that therapists can perform complete EIS; namely, EISL, in
" which the puncture site is simultaneously ligated during EIS,
and this indwelling needle for varices. The use of an indwell-

“ing needle for infusing a sclerosing agent eliminates the
influence of respiration or vomiting reflex during infusion,
facilitating accurate infusion of a sclerosing agent into a
blood-supplying route, such. as the left gastric vein. Conven-
tional puncture needles were used by therapists for intravas-
cular infusion, which depended on their skill. This requires
high concentration. When an indwelling needle is used, rela-
tively less skilled therapists can perform the procedure with-
out stress, to a similar standard as skilled experts.

The reason why an indwelling needle has not commonly
been used is the limitation of hemorrhage from the puncture
site after the removal of the needle. The hole of an indwelling
needle is larger than that of a standard puncture needle;
therefore, hemorrhage from the puncture site may readily
occur, and hemostasis may be difficult. To eliminate this lim-
itation, EISL," which we report as standard treatment for
esophageal varices,’ should be performed. In this procedure,
the puncture site is ligated at the removal of the needle,
reducing the risk of hemorrhage.

The use of an indwelling needle for esophageal varices may
make EIS and EISL via intravascular infusion simpler and

Inore accurate, emphasizing the significance of sclerotherapy
for obstructing a blood-supplying route.
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Unusnal Metastasis of Hepatocellular
Carcinoma to the Esophagus
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Abstract

This report describes a case of metastatic hepato-
cellular carcinoma (HCC) presenting as a polypoid mass
in the lower esophagus. The patient was a 63-year-old
man with HCC. An endoscopic examination revealed a
pedunculated polypoid mass, about 3 cm in diameter, at
the lower part of the esophagus. The biopsy specimen ob-

. tained from the tumor revealed that the mass consisted of

a psendoglandular arrangement of tumor cells, and the
tumor was diagnosed as metastatic HCC. There were no
symptoms due to esophageal tumor. He died of progres-
sive hepatic failure. Cases of premortem-diagnosed eso-
phageal metastasis from HCC are extremely rare.
(Internal Medicine 44: 444447, 2005)

Key words: hepatocellular carcinoma, hematogenous metas-
tasis, esophageal varix, gastric invasion, eso-
phageal metastasis

Introduction

Metastasis to the esophagus is extremely rare, being pre-
sent in less than 0.4% of patients with hepatocellular carci-
noma (HCC) (1). This metastasis is presumed to be caused
by tumor thrombi infiltrating via the portal system, at which
point they are disseminated by hepatofugal portal blood flow
to the gastrointestinal (GI) tract (2, 3). We present here a rare

case of premortem-diagnosed esophageal metastasis from
HCC.

Case Report

The patient was a 63-year-old man, 165 cm tall and

weighing 52.3 kg. He visited our hospital for further evalua-

tion of space-occupying lesions in the liver on April 23,
2002. He had a past medical history of HCC in 1998 at an-
other institute. No specific family history was identified. At
his first visit to our hospital, his body temperature was 36.8
°C, blood pressure was. 94/50 mmHg, and radial pulse rate
was 60 beats/min and regular. Moderate anemia was ob-
served, but he did not have janndice. A neurological exami-
nation revealed no abnormal findings and there was no
lymphadenopathy. '

Laboratory tests on April 23, 2002 showed a red blood
cell count of 286x10%pl, a white blood cell count of 7,100/
ul, and a platelet count of 11.0x10%ul. The hemoglobin con-
centration was 10.6 g/dl. The liver function tests revealed:
agpartate aminotransferase, 61 IU/l (normal range [NR] 2-

- 39); alanine aminotransferase, 43 IU/I (NR 2-39); total pro-

tein 6.1 g/dl (NR 6.5-8.1); serum albumin 2.1 g/dl (NR 3.8—
5.2); alkaline phosphatase, 380 IU/I (NR 96-310); leucin
amino peptidase, 100 IU/l (NR 45-71); y-glutamyltrans-
peptidase, 22 IU/I; cholinesterase, 0.10 ApH (NR 0.6-1.2);
lactate dehydrogenase, 298 TU/L; and total bilirubin, 2.1
mg/dl (NR 0.1-0.4). With respect to renal function, blood
urea nitrogen was 13.6 mg/dl and creatinine was 0.8 mg/dL.
Serological studies for hepatitis B virus were negative, how-
ever, hepatitis C virus was positive. A test for C reactive pro-
tein revealed a level of 0.10 mg/dL Urinary protein and sugar
were negative. Regarding tumor markers, carbohydrate anti-
gen 19-9 was negative, however, carcinoembryonic antigen
(CEA) and alpha fetoprotein (AFP) were high at 9.8 ng/ml
(NR <5 ng/ml) and 4,130 ng/ml (NR <10 ng/ml), respec-
tively. Abdominal CT on April 23, 2002 revealed a 3 cm low
density area in the liver segment 8 treated at another institute

_with percutaneous ethanol injection and multiple space-

occupying lesions (about 2 cm in diameter) in the liver in
segment 2, 4, 5 and 6. The patient underwent intrahepatic ar-
terial infusion (IAI) therapy with cisplatin (CDDP) 20 mg/
m’, day 1 and 5-fluorouracil 300 mg/m’ days 1-5, repeated
every week in May 2002. However, after 3 times of IA], the
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Figure 1. Endoscopic appearance of the elevated Jesion in the

esophagus. The lesion presented as a polypoid mass, about 3 cm

in diameter.

-serum level of AFP had reached 9,005 ng/ml in June 2002.
Thereafter, chemotherapy was stopped and he underwent
palliative therapy. : .
Endoscopic examination of the upper digestive tract on
January 17, 2003 revealed no abnormal findings except for
F2 (enlarged and tortuous) esophageal varices. He underwent
endoscopic examination again because of epigastric discom-
fort on April 17, 2003. It revealed a soft pedunculated
polypoid mass, about 3 cm in diameter, at the lower part of
the esophagus (Fig. 1). Esophageal varices were seen at the
anal side of the tumor, however, it was unclear whether the
tumor was connected to an esophageal varix. The tumor was
slightly stained by lugol staining. Endoscopic ultrasono-
graphy (BUS) with a miniature probe of 20 MHz frequency
using the water filling method revealed a polypoid mass with
a mosaic pattern (Fig. 2). The arterial-dominant phase of dy-
namic CT showed enbancement of the esophageal tumor
(Fig. 3). Abdominal CT on April 3, 2003 revealed space-
occupying lesions in the liver in segment 2 and a direct inva-
sion of HCC to the posterior gastric wall (Fig. 4). However,
the existence of portal thrombus was not recognized on the
abdominal CT. The biopsy specimen obtained from the eso-
phageal lesion revealed that the tumor cells with pseudo-
glandular arrangement were covered with squamous cell
epithelium (Fig. 5). They represented a positive immuno-
histochemical reaction for AFP. The pedunculated polypoid
mass of the esophagus was diagnosed as a metastatic tumor
from HCC. No therapy was done for the metastatic esophag-
eal tumor or direct invasion of HCC to the posterior gastric
wall because there were no symptoms due to the esophageal
tumor, and GI bleeding did not occur at any time during his
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Figare 2. Endoséopic ultrasonography (EUS) revealed a
_polypoid mass with a mosaic echo pattern.

Figure 3. CT of the chest showed enhancement of the esophag-
eal tumor (arrows).

entire clinical course. Follow-up endoscopy on June 23,
2003 revealed that the metastatic tumor of the esophagus was
slightly enlarged. The serum level of AFP had reached
596,090 ng/ml on July 9, 2003. He died of progressive he-
patic failure on July 23, 2003. Autopsy was not permitted.

Discussion

Autopsy and surgical series have suggested the presence
of metastases of HCC in the lung (18.1-49.2%), lymph
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