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carboxylesterases, at least toward irinotecan, p-nitrophenyl acetate,
and 4-methylumbelliferyl acetate (Table 1). Expression levels of
R34W and V142M variants were higher than those of the wild type
(252% and 360% of wild-type levels, respectively). We measured
mRNA levels for the wild-type and the variant hCE-2 cDNA-trans-
fected cells. Levels of mRNA in the cells transfected with variant
cDNAs (R34W and 'V142M) were comparable, whereas those in the
. wild-type' cDNA-transfected cells were 68 to 75% of the cells trans-
fected with the variant cDNAs. Therefore, the apparent lower expres-
sion of the wild-type hCE-2 may have occurred at the translational
level. Another possibility is lower transfection efficiency of the hCE-2
wild-type plasmids.

With respect to amino acid residues Arg-34 and Val- 142 of hCE-2,
these are comserved in several animal species, including human
(Schwer et al., 1997), rat (RefSeq accession: NP_598270), rabbit
(Ozols, 1989), mouse, and monkey. Furthermore, both residues 34 and
142 have been shown to be located within the conserved domains of
carboxylesterase type B. Particularly, residue 142 has been known to
be located within a conserved domain common to esterase, lipase, and
thioesterase families, as well as other human CES proteins, hCE-1
(Ketterman et al., 1989), hBr3 (Mori et al., 1999), and the recently
reported CES3 (Sanghani et al., 2004). Based on the remarkable loss
of catalytic function of R34W and V142M, we propose for the first
time, to our knowledge, that the Arg-34 and Val-142 residues are
critical for the catalytic function of hCE-2.

The in vitro splicing assay has been used to detect possible splicing
errors due to base change(s) in the exon-intron junction of several
genes, including steroid 17 a-hydroxylase (CYP17) (Yamaguchi et al.,
1997), CYP3A5 (Chou et al., 2001), and prostacyclin synthase (Na-
kayama et al., 2002). Generally, trauscripts are obtained by the intro-
duction of plasmids carrying the gene fragments containing the base
change(s) in question, which is called a “minigene-assay”. Our in
vitro splicing assay revealed that the transcripts produced from the
variant construct (IVS8-2G) were mostly aberrant. The most frequent
transcripts from the variant had a 32-bp deletion at the 5’-end of exon
9. This deletion resulted in a frameshift; thus, the sequence down-
stream of residue Leu-441 was altered to produce a premature termi-
nation at codon 509.

The three amino acid residues, Ser-228, Glu-345, and His-457, in
hCE-2 are highly conserved in carboxylesterase family proteins and
are an active center of the enzyme. Moreover, most of the CES family
proteins have a C-terminal HXEL tetrapeptide that is required for their
endoplasmic reticulum retention. As compared with the wild-type
hCE-2 (559 amino acids), the 32-bp deleted variant yields a protein of
508 amino acids that lacks His-457 in the active center and the
C-terminal HXEL sequence. Thus, our findings, obtained by the in
vitro splicing assay, suggest that the variant IVS8-2A>G might be a
loss-of-function allele.

The SNPs, R34W and IVS8-2A>G, were found in irinotecan-
administered Japanese cancer patients. The plasma concentrations of
irinotecan, SN-38, and its glucuronide conjugate SN-38G were mea-
sured up to 24 h after a 90-min infusion of irinotecan. The metabolite/
parent ratio of their areas under the plasma concentration curve
(AUQ) [i.e., the ratio of the areas under the plasma concentration
curves of SN-38 plus SN-38G to irinotecan: (AUCgy 55 + AUCqy.
38G)/ AUC, i 1010can) cOuld be considered as an estimate of the hepatic
carboxylesterase activity. The heterozygous R34W patient, who suf-
fered from colon cancer and was administered irinotecan, showed a
low AUC ratio (K. Sai, unpublished data). On the other hand, the
AUC ratio of the IVS8-2A>G patient who suffered from small cell
lung cancer and was administered irinotecan was a little higher than
the median value. Since the patient had a homozygous variant ABCG2
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(Glul41Lys), which was shown to be associated with the increase in
AUC of diflomotecan, another topoisomerase I inhibitor (Sparreboom
et al., 2004), bile excretion of SN-38 and SN-38G was presumably
lower by the ABCG2 variation, and as a result, plasma concentrations
of SN-38 and SN-38G might have a tendency to increase (K. Sai,
unpublished data). Thus, the clinical impact of IVS8-2A>G is un-
clear. All these CES2 SNPs might be important for disease suscepti-
bility as well, although it seems difficult to correlate certain diseases
with SNPs with very low frequencies.

In conjunction with the large substrate-dependent interindividual
variability, it could be very valuable knowledge if our analyzing three
SNPs were associated with the large interindividual difference, since
the difference is known to be as high as 5- to 45-fold (Hosokawa et al.,
1995) or even 3- to 5-fold variability in irinotecan and p-nitrophenyl
acetate, and butyrylthiocholine plasma hydrolytic activity (Guemei et
al., 2001). However, considering the low SNP-frequencies (0.003) and
the low activities of the variants observed throughout irinotecan and
the two typical carboxylesterase substrates, the contribution of our
SNPs to the observed wide substrate-dependent interindividual differ--
ence is less likely.

In conclusion, two nonsynonymous SNPs (causing R34W and
V142M) were identified as deficient alleles. An in vitro splicing assay
also suggested that IVS8-2A>G might be a low-activity allele, al-
though studies on more patients with the IVS8-2A>G are necessary
to obtain conclusive data. The information on the remarkable func-
tional changes in vitro caused by the three CES2 SNPs would be
useful for the modification of dosage regimens in irinotecan therapy.
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ACTIONS OF THE JGOG FOR CLINICAL TESTS
Toru Sugiyama
Department of Obstetrics and Gynecology Iwate Medical University School of Medicine
' Key Words: JGOG, Clinical Study, Data Management

Concepts for clinical studies protocols are selected from among those submitted JGOG
members. The chosen protocols are then discussed in a public forum. The necessity and
importance of a clinical study are widely recognized by the members if the protocol is prepared
on the basis of the opinions of the members. Members can easily register a protocol. We check
. and certify facilities, employ a incentive system for members who register to create a competitive
spirit and accelerate the registrations. Moreover, it has been confirmed that the data center

plays an important role in protocol design, rapid reglstratlon of cases, quality control and
quality assurance.
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PROBLEMS AND COUNTERMEASURES CONCERNING
PATIENT ENROLLMENT IN A LARGE-SCALE CLINICAL TRIAL:
THE NATIONAL SURGICAL ADJUVANT STUDY OF
COLORECTAL CANCER 01(NSAS-CC01)

Kuniaki Shirao
Division of Gastrointestinal Oncology, National Cancer Center Hospital

Key Words: clinical trial, enrollment, colorectal cancer

The National Surgical Adjuvant Study of Colorectal Cancer 01 (NSAS-CCO1) is a large-scale -
clinical trial to compare UFT after surgery to surgery alone for stage III colorectal cancer. This
study was started in 1996 and patient enrollment was completed in 2001. A delay in patient
enrollment was encountered during the study. To counteract this delay, we took the following
measures: the actual conditions for obtaining consent at each of the participating institutes were
surveyed, direct visits were made to the institutes to request the promotion of patient enrollment,
UFT was offered without additional charge, additional participating institutes were enrolled, and
the period of enrollment was extended. Although we could not ascertain the effectiveness of each
of these measures precisely, 610 patients, corresponding to 68% of the planned. patient enrollment,
were enrolled over a period of approximately 4 years. '
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INTRODUCTION

~

Extrapulmonary small cell ‘carcinoma has been
reported in the salivary glands, pharynx and larynx,
esophagus, pancreas, stomach, colon, rectum, uterine
cervix, prostate and skin (1). Two cdses of small cell
carcinoma of the esophagus were first reported by
Meckeown in 1952, observed among more than 9,000
autopsy specimens examined (2). The incidence rate of
small cell carcinoma of the esophagus ranges from
0.8% to 2.4% of all esophageal malignancies (3), with
only approximately 230 cases described in the medical
literature (4).

The clinical behavior of small cell carcinoma of the
esophagus has a marked resemblance to that of small
cell carcinoma of the lung, with a high frequency of
regional and distant spread at diagnosis and early sys-
temic relapse after local treatment.

The objectives of this study. were to retrospective-
ly analyze data on the epidemiology, clinical charac-
teristics and treatment outcomes of 14 cases of small
cell carcinoma of the esophagus seen at the National
Cancer Center Hospital.

METHODOLOGY
The medical records of all patients diagnosed as

Hepato-Gastroenterology 2005; 52:1738-1741
© H.G.E. Update Medical Publishing S.A., Athens-Stuttgart

having esophageal carcinoma between January 1990
and. December 2001 were reviewed. The clinical data
for each patient with small cell carcinoma of the
esophagus were reviewed in detail. Demographics,
presenting symptoms, diagnostic modalities, and dis-
ease stage, treatment, and outcome were summarized.
The staging system used was similar to that employed
for patients with small cell carcinoma of the lung: Lim-
ited disease was defined as a tumor mass contained
within the esophagus or periesophageal tissues,
including regional lymph nodes. Extensive disease was
defined as a tumor beyond the locoregional area (e.g.
liver, bone or distant lymph node metastasis).

The staging evaluation generally included esopha-
gography, endoscopy and biopsy, computed tomogra-
phy (CT) of the chest and abdomen, and chest radiog-
raphy. All of the esophageal tumors found in the 14
patients were histologically diagnosed as small cell
carcinoma, on the basis of biopsy or esophagectomy
specimens. Immunohistochemical studies were sys-
tematically undertaken, using neuron-specific enolase,
chromogranin, and synaptophysin as the main neu-
roendocrine markers.

The common chemotherapy regimens were as fol-
lows:- The EP regimen consisted of etoposide,
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_ TABLE 1 Patients’ Characteristics - ‘
Macro- Stage Distant

Pis Age Initial symptoms Smoking Alcohol Tumor site scopic of metastases
no. (yrs) Gender PS /duration history  history /size type disease site
1 46 M 1 Dysphagia / 2 months Yes Yes Middle third / 9.5cm 2 Extensive  Cervical lymph node
2 64 M 3 Dysphagia / 2 months Yes Yes Upper third / 8.0cm 2 Extensive  Cervical lymph node
3 70 M 1 Dysphagia / 2 months Yes Yes Lower third / 9.5cm 2 Extensive Para-aortic lymph
node
4 71 M 1 Dysphagia / 2 months Yes Yes Middle third /4.0cm 2 Limited -
5 63 M 1 Dysphagia / 2 months Yes Yes Middle third/ 11.0cm 2 Extensive  Cervical lymph node
6 52 M 1 Dysphagia / 4 months Yes Yes Lower third/ 10.0cm 3 Extensive Cervical lymph
) . node, liver

7 65 M 1 Epigastric pain / 5 months Yes Yes Lower third / 6.0cm 3 Eixtensive  Liver

-8 63 M 1 | Dysphagia /2 months Yes Yes Lower third / 10.0cm 3 Extensive Cervical lymph node
9 37 M 1 Dysphagia / 2 months Yes Yes Middle third / 6.0cm 3 Extensive Lung, liver, bone
10 63 M 1 Dysphagia / 1 months Yes Yes Lower third / 10.5cm 3 Limited -
11 45 M 1 Dysphagia / 2 months Yes Yes Middle third / 7.0cm 2 Extensive  Cervical Iymph node
12 53 M 1 Dysphagia / 2 months No Yes Middle third / 6.5cm 2 Extensive Cervical lymph node
13 66 M 1 Dysphagia / 1 months Yes Yes Lower third / 4.0cm 2 Extensive Cervical lymph node
14 51 M 1 Dysphagia / 2 months Yes Yes Middle third / 4.5cm 2 Limited -

100mg/m? intravenously (IV)V on days 1-3; and cis- pital. The incidence of small cell carcinoma of the

platin 80mg/m?1V on day 1. This treatment was

repeated every three weeks with or without radiother- |

apy. Radiotherapy was given concomitantly with
chemotherapy. Conventional fractionation (2 Gy/day,
five times/week) was used.

The CP regimen consisted of irinotecan
70mg/m?IV on days 1 and 15; and cisplatin
80mg/m?/IV on day 1. This combination was repeated
every four weeks.

The FP withi XRT was as follows: 5-fluorouracil (5-
FU) 400mg/m?/d as a continuous infusion for 24 h on

esophagus as a proportion of all patients with
esophageal carcinoma seen at our institution during
this period was 0.8% (14/1, 678).

Patient characteristics are summarized in Table
1. The median age of the patients was 63 years (range:
37-71 years) and all patients were male. All but one of
the patients had a history of smoking and heavy alco-
hol consumption. The most common presenting symp-
toms” were dysphagia (thirteen patients). Thirteen
patients had a performance status of 1 and one patient
had a performance status of 3 on the Eastern Cooper-

days 1-5 and 8-12; and cisplatin 40mg/m2/IV on days 1
and 8. This treatment was repeated every five weeks.
Radiotherapy was administered five days per week for
three weeks at 2 Gy/day, concomitantly with

' TABLE 2 Treatment and Survival

chemotherapy. These schedules were repeated twice Patient Survival
every five weeks, with a total radiation dose of 60 Gy. ~ Do. __Treatment (response) and status
The FP regimen consisted of 5FU 800mgm?/das 1 8D ih KKT 60 G5/30  (OR), 18.8 monthe, Dead
a co.n tinuous infusion for 24 h 01,1 days 1_-5; ?‘nd Cls- 2 " 5-FU/nedaplatin x 1 (NE), EP x 3 (PR) 3.0 months, Dead
platin 80mg/m?1V on day 1. This combination Was 3 gpy 6 (CR), CBDCA + CPT-11x5 (CR) 98.2 months, Alive
repeated every four weeks. 4 CP x 1 (NE) 0.6 months, Dead
Response of the primary tumor was evaluated by 5 FP x 2 with XRT 60 Gy/ 30 fx + FP x 4 24.0 months, Alive

criteria of the Japanese Society for Esophageal Dis- (CR), CPx 7 (PR)

ease (B), and we used World Health Organization 6 CPx 3 (PR), EPx 2 (PD) 8.1 months, Dead

response criteria- for measurable diseases (6). 7 EP x 3 (NC), CP (PR) 18.8 months, Dead
Response was assessed with repeated upper g ggxggg; TSI D) gg mon’il}is, geag
. : X ,CPx .8 months, Dea

eCIr}:tloscopy, esophagography, and chest and abdominal 0 Fsophagectomy 54 months Doad
: 11 Esophagectomy, EP x 2 (PD) 6.6 months, Dead

Overall survival was calculated from the date of

o ) 12 Esophagectomy, FP x 1 (NC), EP x 1 (PD) 3.6 months, Dead
initial treatment until the date of death. The Kaplan- 713 Esophagectomy, XRT 89.1 months, Alive
Meier method was used to estimate the overall sur- 14 Esophagectomy, FP x 1 (NC), CP x 3 (PR) 13.4 months, Alive

vival curves (7). EP: etoposide and cisplatin; XRT: radiotherapy; fx: fractions; CR: complete

response; CAV: cyclophosphamide, adriamyein (doxorubicin) and vineristine;
PD: progressive disease; 5-FU: 5-fluorouracil; NE: not evaluable; PR: partial
response; CBDCA: carboplatin; CPT-11: irinotecan; CP: irinotecan and
cisplatin; FP: 5-fluorouracil and cisplatin; NC: no change.

RESULTS

Between January 1990 and December 2001, four-
teen patients with small cell carcinoma of the esopha-
gus were treated at the National Cancer Center Hos-
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ative Oncology Group scale.

The primary tumor was located in the middle
(seven patients), lower (six patients) and upper third
(one patient) of the esophagus. The length of
esophageal involvement was <5cm in three patients,
and 25cm in 11 patients. Three of the fourteen
patients had limited disease. Eleven patients had
extensive disease at the time of diagnosis.

Treatment courses and survival are summarized
in Table 2. Nine patients were treated primarily by
chemotherapy with or without concurrent radiothera-
py. A variety of regimens were used. The common
chemotherapy protocol was cisplatin-based combina-
tion regimens, such as cisplatin and etoposide or cis-
platin and irinotecan, which are standard regimens of
the small cell carcinoma of the lung, and 5-FU and cis-

- platin, which is a standard regimen of esophageal car-

cinoma. Three patients (Patients 1, 3 and 5) achieved
a complete response to first-line treatment, with a
duration of 11, 19 and 14 months respectively, and two
that responded to second-line treatment have survived
more than 24 months from the first treatment. There
were two treatment-related deaths. One patient had a
poor performance status, presenting with severe neu-
tropenia after three cycles of cisplatin and etoposide.
He died of bacterial meningitis at 3.0 months (Patient
2). The other presented with neutropenia and severe
diarrhea after the first cycle of cisplatin and irinote-
can. He died of sepsis at 0.6 months (Patient 4).

Five patients underwent esophagectomy with

 three-field lymph node dissection as the primary treat-

ment with curative intent. Three of these patients
(Patients 11-18) were diagnosed as having extensive
disease only with cervical lymph node metastases
before the initial treatment. Three of five patients suf-

“fered disease recurrence and died early after surgical

treatment. One patient (Patient 10) died of rapid pro-
gression of the disease at 2.4 months. The other
patients (Patients 11 and 12) received systemic
chemotherapy for recurrence, but their treatments
were not effective and they died at 6.6 and 3.6 months,
respectively. Two patients are still alive: one (Patient
13) has survived 89.1 months after esophagectomy
with radiotherapy after recurrence in the cervical
lymph nodes; the other patient (Patient 14), who
received systemic chemotherapy for cervical and medi-
astinal lymph node recurrence, had a partial response
to cisplatin and irinotecan  and has survived 13.4
months. ,

The overall median survival time of the 14 patients
was 7.7 months (range: 0.6-89.1 months), with four
patients still alive more than 13 months at the time of
the last follow-up examination.

DISCUSSION

Small cell carcinoma of the esophagus is a rare
tumor, but its incidence has increased since the first
description by Mckeown in 1952 (2). The incidence of
small cell carcinoma of the esophagus ranges between
0.8% and 2.4% of all esophageal malignancies (3).
Although Japanese studies have found that the inci-

dence of small cell carcinoma of the esophagus is high-
er in the Japanese population than that reported for

other countries (8,9), a recent review from Japan

found an incidence of 1.6% in the Japanese population
over a 20-year period (10), and we found an incidence
of 0.8% during the last 11 years. Thus, the incidence
rate in Japan is similar to the rate caleculated for other -
countries. The majority of cases have been reported in
males; a review of the literature with 199 cases estab-
lished a male to female ratio of 1.57 (4). In ourseries,
all the patients were male. The tumor most common-
ly occurs during the sixth to eighth decades of life, as
was the case in the present patients. The most com-
mon presenting symptoms are rapidly progressive dys-
phagia and weight loss, as seen in the usual types of
esophageal cancer. The distribution of small cell carci-
noma is similar to that of squamous cell carcinoma,
and in most cases, the tumors are located in the lower
third and middle third of the esophagus (4), which cor-
responds with our study findings.

Although the risk factors are not exactly known,
they seem to be similar to those of common esophageal
carcinoma. In our study, all the patients had a history
of alcohol consumption and 13 of the 14 patients had
smoked. However, the small number of cases we
examined does not allow us to prove a cause-and-effect
relationship between tobacco/alecohol exposure and
small cell carcinoma of the esophagus.

Small cell carcinoma of the esophagus shows rapid
tumor growth, and widespread metastases are often
present at diagnosis. In our study, 11 of the 14 (78%) -
patients had extensive disease at initial diagnosis. In
the largest review undertaken to date, the incidence of
extensive disease at diagnosis was 49% of assessable
patients (4).

" A standard therapy for small cell carcinoma of the
esophagus has not been yet established. Although the
role of esophagectomy in treating small cell carcinoma
of the esophagus remains controversial, esophagecto-
my' may be effective for improving the survival of
patients with limited-stage disease (10,11), because
the longest reported survival times seem to be in
patients who undergo esophagectomy combined with
chemotherapy and radiotherapy (11-13).

In our study, one patient with esophagectomy has
survived 89.1 months. However, all patients treated
with esophagectomy developed progressive disease
early after surgery, even if the procedure had curative
intent. Thus, based on the results of the current study,
the impact of surgical treatment might be small.

In the management, of small cell carcinoma of the
esophagus, systemic chemotherapy seems to be effec-
tive treatment modality (9,14,15). Moreover, radiation
therapy can contribute to good local control (16). In
our series, nine patients had received non-surgical
treatment. They were treated with cisplatin-based
regimens, which are commonly used to treat small cell
carcinoma of the lung or esophageal carcinoma, with
or without radiotherapy. These regimens seemed to be
effective, and three patients achieved a complete
response to first-line treatment. In addition, two of
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them responded to second-line treatment and have
survived for more than two years. However, there

were two treatment-related deaths, which may have

been associated with the aggressive features of this
disease.
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